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Chapter 1

Introduction
1.1

Overview

The Oregon Department of State Lands (DSL) in coordination with Oregon State University (OSU)
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 is
responsible for reviewing and approving the HCP. The State Land Board is composed of the
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 that DSL work with OSU to finalize a proposal to
transition ownership and/or management of the forest to OSU. As envisioned, OSU would then
manage the forest as the Elliott State Research Forest (ESRF) where forest management activities
will be implemented to create a managed landscape where experimentation can occur.
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 well-being of terrestrial, riparian, and aquatic ecosystems.
Through time, the focus of forestry and forest research has drifted towards the extremes of forest
conditions—plantations and protected areas—without investigating new approaches for meeting
sustainability goals. Forest research to optimize wood production centers on plantations created by
repetitive, intense disturbances through clearcutting and rapid tree establishment. 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, and human dimensions1. Between these endpoints the goals are to understand how to
manage forests to meet resource demands in a manner that emulates natural forest ecosystem
function. OSU 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 with
the belief this integration is the future of forestry.
OSU’s future timber management on the forest has the potential to adversely affect 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) (hereafter called the Services) for ITPs that will allow specified levels of
adverse effects on listed species. This plan is called the ESRF HCP to recognize that it is designed to

1

Relationship between people and wildlife/habitat
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be implemented by OSU as part of their research forest program and will be implemented on what is
now the Elliott State Forest to minimize and mitigate the impacts of that authorized incidental take.
Should the envisioned land transfer to OSU occur, DSL will also transfer its ESA Section 10 permits
on the property to OSU. It is understood by all involved that this permit transfer would commit OSU
to manage the Elliott State Forest as a research forest consistent with all of the requirements of this
HCP and the permit terms and conditions. Because the timing of the proposed transfer to OSU is
contemplated to occur soon after the incidental take permits are issued by USFWS and NMFS, DSL
has written this HCP in collaboration with OSU.
If DSL does not transfer the property to OSU and DSL retains ownership and management
responsibility, DSL would manage the forest consistent with the goals of a research forest and
consistent with the terms of the HCP.

1.2

Background

The Elliott State Forest is composed primarily of School Lands. School Lands represent the federal
government’s contribution to the Oregon public school system. 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 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.
The Oregon Constitution (Article VIII, Section 5) authorizes the State Land Board to manage the
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 and under contract to 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. The 1995 HCP also
provided take coverage for one other species, the marbled murrelet, but only for 6 years because
insufficient information was available on the species at the time.2 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

2

The 1995 Elliott State Forest HCP did not cover Oregon Coast coho because it had not yet been listed. Listing
occurred in 2011.
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this research, as well as from research conducted by other scientists, was used in subsequent HCP
revisions.
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) and several nonlisted native vertebrate species. The 2010 draft HCP was not finalized
and no ITPs were issued by USFWS or NMFS. In 2011, DSL and ODF jointly 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 within the forest and the need to
avoid adverse effects on the species that might violate the ESA in the absence of ITPs. This harvest
limitation has dramatically reduced timber revenue to the point where the cost of managing the
Elliott State Forest in 2013 far exceeded its 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 their efforts away from a possible sale to a private owner after the public expressed
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 2018, DSL began work on an HCP that would support DSL’s management of the Elliott State
Forest as a Common School Fund asset. During the development of the HCP, DSL, in coordination
with the State Land Board, entertained other management options on the Forest. Ultimately, the
State Land Board decided to partner with OSU to investigate a framework and charter for how the
Elliott State Forest could be managed as a research forest by the university. The decision for OSU to
prepare an Elliott State Research Forest proposal was made by the State Land Board in December
2018. Since then DSL and OSU have been working to transition the Elliott State Forest into the Elliott
State Research Forest. This HCP will help to facilitate that transition in ownership and management.

1.3

Purpose

Section 9 of the ESA prohibits the taking of species listed as threatened or endangered, with taking
defined as, “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt
to engage in any such conduct” (16 U.S. Code [USC] 1532). Harm is further defined as including
“significant habitat modification or degradation where it actually kills or injures wildlife by
significantly impairing essential behavioral patterns, including breeding, feeding, or sheltering” (50
Code of Federal Regulations 17.3). In the course of research activities, including timber harvest, OSU
may take three species listed as threatened under the ESA: northern spotted owl, marbled murrelet,
and Oregon Coast coho. Protection of the northern spotted owl and marbled murrelet falls under the
jurisdiction of USFWS; protection of the Oregon Coast coho falls under the jurisdiction of NMFS.
Lawful forestry research activities cannot be conducted without removing or altering habitat for
these three listed species. To the extent this alteration injures or kills one or more of these three
species or results in “habitat modification or degradation that significantly impairs essential
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behavioral patterns,” it amounts to take under Section 9 of the ESA. DSL and OSU have taken steps to
reduce the adverse effects on the habitats of the listed species, but they are unable to eliminate the
effects altogether without severely limiting or altogether ceasing the timber harvest and related
management activities needed to fully implement the research forest charter.

1.3.1

Elliott State Research Forest Charter

OSU has developed a draft charter for the ESRF with extensive input from local citizens and other
stakeholders through public listening sessions, focus groups, the Department of State Lands
Advisory Committee, and information received in discussions with the local tribes. OSU
incorporated this information into their overarching research theme, desired outcomes, the
selection of a diverse set of treatments and need to have specific research questions that could be
tested under these sets of treatments. This draft charter will likely continue to evolve as OSU
continues to receive input.

Overarching Research Theme
In winter of 2019, the OSU Dean of the College of Forestry appointed a ten-member Exploratory
Committee to develop and define a proposed research design for the ESRF that would support an
expansive, transformational agenda fitting of the Elliott State Forest. The Committee was chaired by
the Associate Dean for Research at the College and was a faculty-based advisory committee with
wide ranging expertise. The first task of the Committee was to develop a “research charter”, a
document for the forest establishing guiding principles for research and an overarching research
theme that will remain constant over time as more targeted research areas and associated questions
are investigated.
The guiding principles for the research charter established by the Committee are:
•

Research: The ESRF will advance and sustain science-based research. All management
objectives related to fulfilling other public values as well as revenue generation on the forest will
be accomplished within this context.

•

Enduring: Research on the ESRF should aim to remain relevant across many years, generations,
and social, economic, and environmental contexts.

•

At Scale: An overarching research question, research design, and long-term monitoring on the
ESRF should leverage the unique opportunity to quantify the synergies and tradeoffs associated
with different amounts and arrangements of treatments at a landscape scale through time.

•

Tailored to the Landscape: The overarching research question will guide a research design
that is tailored to existing and potential future biological, physical, social, and economic
conditions on the ESRF.

•

Practical, Relevant, and Collaborative: The Land Grant mission of OSU and the history of the
ESRF as a public forest require that research on the forest be relevant to forest management
issues and challenges facing Oregonians.

.
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1.4

Scope of the HCP

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

1.4.1

Plan Area and Permit Area

The Elliott State Forest is composed of two distinct sets of lands with different ownership and
mandates. The School Lands (83,458 acres) are overseen by the State Land Board and managed by
DSL. The remaining 8,897 acres are Board of Forestry Lands overseen by the State Board of Forestry
and managed by ODF. The HCP plan area includes both types of land (School Lands and Board of
Forestry Lands) (Figures 1-1 and 1-2, Table 1-1). There is an additional 162 acres of private lands in
the plan area.
The permit area, where all covered activities and conservation actions will occur, includes only
83,458 acres of School Lands within the plan area (Table 1-1, Figure 1-2). Board of Forestry Lands
within the Elliott State Forest are not covered by this HCP and are therefore not part of the HCP
permit area. An additional 915 acres of DSL land is not included in the permit area, due to land
management, but is included in the plan area. Board of Forestry Lands are included in the plan area
to accommodate any future land exchanges between DSL and ODF within the Elliott State Forest3 or
between OSU and ODF. The intention of the HCP is to cover School Lands within the Elliott State
Forest that become part of the Elliott State Research Forest. Hereafter, any reference to the Elliott
State Forest is to the School Lands of the Elliott State Forest (i.e., the HCP permit area), unless
otherwise stated.
There are several small privately owned parcels within the boundary of the Elliott State Forest
(Figure 1-2). These private lands are not part of the HCP plan area or permit area, and therefore not
a part of the HCP.

3

For example, DSL may exchange a limited amount of School Lands with Board of Forestry Lands in order to
consolidate land ownership and improve management consistency across contiguous parcels.
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Figure 1-1. Vicinity Map
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Figure 1-2. Plan Area
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Table 1-1. Elliott State Forest Lands Covered and Not Covered by the Habitat Conservation Plan
Land Type in
Elliott State
Forest

Amount
in Acres
(%)

School Lands

83,458
(89.3%)

Covered by
this HCP (in
Permit
Area)?

Land
Ownership

Land Management

In HCP
Plan
Area?

State of Oregon,
Common School
Fund

State Land Board (by
Department of State
Lands)

Yes

Yes

Other DSL
Lands1

915
(1.0%)

State of Oregon,
Common School
Fund

Board of Forestry (by
Oregon Department of
Forestry) and DSL

Yes

No

Board of
Forestry Lands

8,897
(9.5%)

State of Oregon,
Board of
Forestry

Board of Forestry (by
Oregon Department of
Forestry)

Yes

No2

Private

Private

Yes

No2

Private
Inholdings

162
(0.2%)

Includes the 718-acre East Hakki Ridge parcel that is in the process of being recertified as owned by DSL. DSL
expects ODF to manage this site under their own HCP, the Western Oregon State Forest HCP (see Section 1.6.1.1,
Western Oregon State Forests HCP).
2 Lands could be added to the permit area and covered by the HCP if they were transferred or sold to DSL in the
future.
1

1.4.2

Permit Term

The Elliott State Research Forest 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 OSU’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 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 and the associated ITPs will cover and provide incidental take authorization for research
activities in the permit area (Figure 1-2), as well as the activities needed to carry out the
conservation strategy as described in Chapter 4, Conservation Strategy. The general categories of
covered activities are listed below. Detailed descriptions of the selection process and all covered
activities, including research treatment types, are provided in Chapter 3, Covered Activities.
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•

Stand-Level Research Treatments, including research actions, harvest activities (intensive,
extensive, and reserve), and stand management activities that will be utilized to maintain the
research platform.

•

Supporting Management Activities. Activities used to facilitate stand management activities.

•

Supporting Infrastructure. Infrastructure needed to facilitate implementation of the research
platform and programs, including road roads, landings, drainage structures, quarries, research
facilities, and recreation facilities.

•

HCP Implementation Activities, activities identified in the conservation strategy and
monitoring program that may result in short-term effects on covered species.

1.4.4

Covered Species

Covered species are those species for which USFWS and NMFS will provide take authorization to
DSL. The plan area provides habitat for a variety of species, including species listed under state and
federal endangered species protection laws. DSL selected the covered species for the HCP based on
review of all species of conservation concern known or suspected to occur in the plan area during
the permit term. These species were then screened for coverage based on four selection criteria
(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 plan area (see Appendix B, Species Considered for
Coverage). To be covered, a species must meet all four criteria.

1.4.4.1

Covered Species Selection Criteria

Range
Species should be known or expected to occur within 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.
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Data
Sufficient scientific data exist on the species’ life history, habitat requirements, and occurrence in
the plan 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.

Table 1-2. Proposed Covered Species
Statusa
Species

State

Federal

Federal
Jurisdiction

--

FT

NMFS

ST
ST

FT
FT

USFWS
USFWS

Fish
Oregon Coast coho (Oncorhynchus kisutch)
Birds
Northern spotted owl (Strix occidentalis)
Marbled murrelet (Brachyramphus marmoratus)

Status
ST = State-listed as threatened
FT = Federally listed as threatened
NMFS = National Marine Fisheries Service; USFWS = U.S. Fish and Wildlife Service
a

1.5
1.5.1

Regulatory Setting
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 enforcing the provisions of the ESA for
most marine and anadromous species. USFWS is responsible for all other terrestrial and aquatic
species.

Section 10
Under Section 10(a)(2)(A), a non-federal 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. In addition, the HCP
must include a discussion of alternative actions that the applicant has considered which 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 is
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subject to evaluation to an internal Section 7 consultation, since 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

Oregon Endangered Species Act

Under the Oregon ESA, DSL must coordinate with ODFW and the Oregon Department of Agriculture
in developing plans that comply with the state 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. The northern spotted owl and marbled
murrelet were listed as threatened under the Oregon ESA in 1988 and 1995, respectively. 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 and spawning grounds). Because the northern
spotted owl and marbled murrelet were listed in or prior to 1995, state survival guidelines were not
developed for these species.4 In the absence of survival guidelines, DSL will rely on measures in this
HCP as the means of protecting these state-listed species.

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 must complete environmental documents 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 is likely to affect the human environment
must prepare an environmental assessment. If any impacts on the human environment are found to
be significant and cannot be mitigated to the point of insignificance, the federal agency must then
prepare an EIS. The Council on Environmental Quality regulations define major federal actions as
those actions with “effects that may be major and which are potentially subject to federal control
and responsibility,” including “projects and program entirely or partly financed, assisted, conducted,
regulated, or approved by federal agencies.”
Issuance by USFWS and NMFS of ITPs under the 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
4

ODFW published advisory survival guidelines in 2018 for marbled murrelet. The Oregon Fish and Wildlife
Commission is currently deciding whether current circumstances meet legal requirements to reclassify marbled
murrelet as endangered. Survival guidelines would become obligatory on state lands should the Commission decide
to uplist the species, in which case DSL or OSU would have to develop a management plan for marbled murrelet or
potentially use this HCP to satisfy that state requirement.
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resources but also on other resources such as water quality, air quality, and cultural resources. To
satisfy NEPA requirements, USFWS has released the draft EIS that accompanies this draft HCP.
USFWS and NMFS will both use this EIS to satisfy their NEPA requirements.

1.5.3
1.5.3.1

Other Relevant State Laws
Oregon Forest Practices Act

The Oregon Forest Practices Act and its associated rules5 sets standards for all commercial activities
involving the establishment, management, or harvesting of trees in Oregon forests. The 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.

1.5.3.2

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.
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 the implementation of
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.

1.5.3.3

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

5

Chapter 527 of the Oregon Revised Statutes and the Oregon Administrative Rules pursuant to these statutes.
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habitat and if a fish passage trigger identified in the law (Oregon Administrative Rules 635-4120005(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.

1.5.3.4

ODFW Scientific Take Permit

Additional Oregon Department of Fish and Wildlife Scientific Take Permits may be required to
implement certain conservation measures, research, and monitoring for this HCP (e.g., barred owl
control, fish salvage). Those permits are not part of the federal ITPs issued under this HCP. OSU or
scientists working on OSU 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
1.6.1.1

Habitat Conservation Plans
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 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 also includes in the permit area 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 8,897 acres that are Board of Forestry lands inside the Elliott State Forest
boundary and the 915 acres of other DSL lands adjacent to the ESRF (Figure 1-2). These lands are
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currently covered by the Western Oregon State Forests HCP. However, if any of the Board of
Forestry lands were transferred to DSL or OSU, they would be covered instead by the ESRF HCP.
The Western Oregon State Forests HCP proposes to cover 17 species (including all three species
covered under the ESRF HCP) for which USFWS and NMFS will provide take authorization to ODF to
conduct their covered activities.

1.6.1.2

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 for tree harvest in 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 a
greater amount of land being maintained in spotted owl dispersal habitat. This plan protects existing
northern spotted owl nesting sites and dispersal habitats over a large landscape.

1.6.2

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.

1.6.2.1

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

The Oregon Department of Forestry Safe Harbor Agreement for Northern Spotted Owl for Barred
Owl Removal is an agreement made in September 2016. ODF has agreed to grant land access to the
USFWS to conduct a barred owl removal experiment that will be conducted 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. While the experiment is 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, 2028.

1.6.2.2

Weyerhaeuser Company Safe Harbor Agreement for Northern
Spotted Owl

The Weyerhaeuser Company has agreed to grant land access to USFWS to conduct a barred owl
removal experiment on lands throughout the Oregon Coast and near the Canyonville region. 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, 2025.
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1.6.2.3

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 non-federal 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 forestmanagement activities; promote conservation measures and remove threats to the species, provide
a voluntary recovery effort, 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.

1.7

Document Organization

This HCP and supporting information are presented in the following chapters and appendices.
•

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

•

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

•

Chapter 3, Covered Activities, describes the activities covered under the HCP.

•

Chapter 4, Effects Analysis and Levels of Take, presents the impacts of the covered activities.

•

Chapter 5, Conservation Strategy, summarizes the conservation strategy and describes the
specific avoidance and minimization actions to be implemented to reduce impacts and the
mitigation actions to be implemented 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 DSL and the Services. This
chapter also describes the regulatory assurances provided to DSL 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.

•

Appendix A, Thinning in Riparian Conservation Areas, provides more detail on how thinning
treatments in riparian conservation areas will benefit covered species.
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Chapter 2

Environmental Setting
The 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 ESRF.

2.1
2.1.1

Physical Setting
Location

The plan area is located in Coos and Douglas Counties, within 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 (see 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 the 93,181-acre ESRF as described in 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 percent. 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 waterbodies. About 47 percent of the plan
area drains southwest into Coos Bay, 30 percent drains north to the Umpqua River, and 23 percent
drains west to the North and South Tenmile Lakes. 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 to the west of the plan area (Figure 2-2).
The Elliott State Forest has been divided into 13 watersheds based on hydrologic boundaries
aggregated up to 5th level (field) hydrologic unit boundaries from the Watershed Boundary Dataset
layer for Oregon (U.S. Geological Survey 2020) (Figure 2-2, Table 2-1).
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Table 2-1. Elliott State Research Forest Watersheds within Permit Area
Watershed Name

Size (acres)

Amount in Permit Area (acres)

Mill Creek
Charlotte Luder
Dean Johanneson
Scholfield Creek
Big Creek
Benson Roberts
Johnson Creek
Palouse Larson
Henry’s Bend
Marlow Glenn
Millicoma Elk
Trout Deer
Ash Valley
Outlying Parcels1

5,097
6,289
7,323
5,003
7,820
7,320
6,295
6,495
8,321
6,514
10,924
11,341
3,905
391

4,944
6,251
5,865
4,772
7,481
6,972
5,496
5,427
6,569
3,144
10,875
10,786
3,904
54

TOTAL

93,0362

82,541

1 Disjunct

permit area lands not within one of the listed basins.
2 Total exceeds permit area because some basins include lands outside of permit area.
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Figure 2-1. Topography in the Permit Area
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Figure 2-2. Watersheds in the Permit Area
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2.1.3

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.

2.1.4

Soils

The soils in the plan area are composed of several different types: approximately 83 percent of the
forest soils are residual soils, approximately 16 percent are alluvial soils found in valley bottoms,
and the remaining 1 percent includes agricultural land, rock outcroppings, lakes, ponds, and rivers.
Most of the plan area is Site Class II or III, indicating that trees reach heights of 95 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
July temperature is 76°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 frequency 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).
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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 ESRF
over the next several decades.
•

Increased summer temperatures and decreased summer humidity and rainfall

•

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

•

Increase winter rain and frequency and severity of winter storms and associated high wind
events

Projected climate effects on forest conditions are described in 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 ESRF and represents slightly more than a third of the entire 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 (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 stream types are defined as follows:
•

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, which encompasses the
upper limit of coastal cutthroat trout in stream networks. Cutthroat trout presence generally
extends further into the headwaters of stream networks than any other fish species, even higher
than non-game fish such as sculpin. Fish-bearing streams are defined as those with a gradient of
20 percent or less, which is based on environmental DNA data for resident cutthroat trout, and
provides a fish-bearing stream network approximately 20 percent longer than that employed by
the Oregon Department of Forestry (ODF) on the Elliott State Forest.

•

Non-fish-bearing stream (streams with neither game fish nor domestic water use). Non-fishbearing streams are the most abundant portion of the riverine network in the permit area,
comprising more than 80 percent of the total stream miles. These streams are critical to
maintaining the aquatic ecosystem’s productivity by providing cool water, wood, sediment, fish
prey, and nutrients to fish-bearing streams. These streams provide habitat for a suite of native
amphibians, insects, birds, bats and other organisms, and function as a corridor for energy and
nutrient flux within the watershed. 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 ODF (702 miles) and by the National Hydrography Dataset (747 miles).

•

Perennial streams (streams that have perennial flow and a contributing area greater than
0.062 square kilometers [Clark et al. 2008]).

•

Seasonal streams (streams that have a contributing area less than 0.062 square kilometers
[Clark et al. 2008]).
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•

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).

Wetlands are often near streams or contain trees, but they are ecologically distinct from streams
and forests. The Forest Practices Act 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.

Table 2-2. Length of Streams in the Permit Area by HUC-10 (miles)
Fish-Bearing
HUC-10
Coos Bay-Frontal Pacific Ocean
Lower Umpqua River
Middle Umpqua River
Mill Creek
Millicoma River
Tenmile Creek-Frontal Pacific Ocean

Non-Fish-Bearing

Perennial

Seasonal

Perennial

Seasonal

Total

12.57
38.36
NA
17.59
111.38
55.63

N/A
N/A
N/A
N/A
N/A
N/A

19.75
55.94
0.45
32.55
74.73
60.83

108.22
343.78
4.83
186.98
568.34
395.85

127.97
399.72
5.27
219.54
643.07
456.68

HUC = hydrologic unit code
N/A = not applicable

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 that use 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 on or
close to the plan area. No municipal water systems are located within 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.
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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 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”. For the remainder of this discussion, the term
“landslide” will be used to include all of these types of mass-wasting events.
Benda and Dunne (1997) succinctly described the prevalence of landslides 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 zeroorder basins. In these hollows colluvium,1 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 channels2, 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.

Reeves et al. (2018) documents the latest research highlighting the importance of small non-fishbearing streams at both a landscape and local scale. These streams may make up more than 70
percent of the stream network in the Coast Range and are important contributors of large wood and
sediment, and provide habitat for amphibians and macroinvertebrates that are a food source for
coho. Maintaining riparian protection areas of at least 50 feet on streams in managed forests
provides habitat and dispersal corridors for amphibians (Reeves et al. 2018).
The adjacent riparian forest is similarly important to the stream ecosystem, providing root strength
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; FEMAT 1993; Meehan 1996). Reeves et al. (2003) studied the sources
of large wood in Cummins Creek, a fourth-order watershed in the Oregon Coast Range. They found
that 65 percent of the number of pieces and 46 percent of the estimated volume of wood originated
from upstream sources delivered by landslides or debris flows more than 300 feet from the channel.
The remainder of the wood originated in streamside sources immediately adjacent to the 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
percent of the wood was in aggregates (log-jams), which were formed mostly from wood originating
in the upstream areas.

1

Colluvium is material that accumulates at the base of slopes.
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.
2
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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.

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 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 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 within the Oregon Coast Range is closely associated with land ownership (Figure 2-3).
Most private lands are maintained as commercial timberlands dominated by plantations composed
of relatively young, uniform Douglas-fir (Pseudotsuga menziesii) forest. Lands in the adjacent private
Millicoma Tree Farm are managed under an HCP for northern spotted owl (Weyerhaeuser Company
1995). Federal lands 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). State lands, including the
plan area, have a mix of older and recently harvested forests.
Based on these generalities, the plan area is surrounded by young forests 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 Highway 38, the Umpqua River, and some private lands.
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Figure 2-3. Land Ownership within and Near the Plan Area
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2.2.3

Tree Species

More than 90 percent 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).

2.2.4

Ecological Disturbance and Forest 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.
These disturbances are natural and necessary processes of the forest ecosystem and provide many
important components of wildlife habitat. Neither fire nor wind completely removes the forest
overstory; both tend to leave patches of trees or individual large dominant trees (residuals) that
survive, along with standing and fallen trees from the prior forest cohort. This “legacy” structure
may provide habitat used by 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 kill 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).

2.2.4.1

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
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Forestry 2011:1–4). Approximately 90 percent of the plan area was burned during this fire (Figure
2-4), 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.

2.2.4.2

Disturbance Agents: Storms

Severe storm events are relatively common in the plan area (Robison et al. 1999), while the
principle storm event that has shaped the current ESRF 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
ESRF. 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.
A more common example of important storm events were 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).
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Figure 2-4. Extent of the 1868 Fire on the Elliott State Forest.
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2.2.4.3

Disturbance Agents: Timber Harvest

In most recent decades, timber harvest has been the primary agent of change. Commercial-scale
logging likely commenced in earnest in the plan area around 1955. Any forest stand that originated
after this date therefore likely resulted from timber harvest or salvage because there have been no
major fires in the plan area after 1955. Forest stands older than 1955 are assumed to have
originated from stand-replacing wildfires. Overall, about 50 percent of the Elliott State Forest has
been clearcut and regenerated in the past 65 years (Oregon State University 2020).

2.2.4.4

Disturbance Agents: Insects and Disease

A comprehensive inventory of pest and disease agents active in the region that may affect the plan
area are 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.
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 our 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.
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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 (Agnea 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 ESRF 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 ESRF,
was projected to have the lowest amount of climate change effects among Pacific Northwest forest
regions.

2.2.6

Forest Age

Management of the Elliott State Forest 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 (Figure 2-5) that can be explained by
three general stand histories: (1) stands less than 65 years old (as of 2020), (2) stands older than 65
years old (between 75 and 125 years, as of 2020), and (3) stands older than 65 years old (between
80 to 230 years, as of 2020). These classes may not represent the stand history of every single stand,
but the primary activities in the recent past. Stands under 65 years of age 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 2-5. Tree age distribution on the Elliott State Forest by age class as of 2020
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2.2.6.1

Forests Less than 65 Years Old (as of 2020)

Overall, about 50 percent of the ESRF has been clearcut in the past 65 years (as of 2020). Forests
regenerated naturally following fire, wind events, or landslides or that 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. These practices resulted in approximately 41,000 acres of
young forest in the plan area (approximately 50 percent 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.

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.

Parts of the Permit Area Approximately 65-160 Years Old
Approximately 50 percent of the Elliott State Forest supports forests that regenerated naturally
following fire, wind events, or landslides prior to 1955. These forests have not been harvested with
the exception of several thousand acres that were thinned when they were 75 to 125 years old. The
purpose of the thinning was to remove approximately 30 percent 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. While records are incomplete, somewhere
between 5,000 to 10,000 acres of forests older than 65 years have been partially harvested (Phillips
1996). These stands are primarily 100 to 160 years in 2020.

Parts of the Permit Area Approximately 80-230 Years Old
This category includes forests that regenerated naturally following fire, wind events, or landslides.
The primary stand-replacing fire occurred in 1868, but other more localized fires and other
disturbances may have happened. There are a little over 40,000 acres of naturally regenerated
forests, but it is uncertain how many acres were partially logged due to spotty historical records.
Using the estimates of Phillips (1996) of 5,000–10,000 acres of these older forests being partially
harvested, the ESRF contains approximately 30,000–35,000 acres of unmanaged forests. The age
range of these forests is from 80 to 230 years, with 71 percent of this forest type between 130 and
160 years. 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. There may be individual trees older than 200 years old as scattered remnants in
younger stands.
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.
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Figure 2-6. Age Class Distribution in the Permit Area
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2.2.7

Riparian Forest

Riparian areas include streams and those associated upland forests that interact with the stream in
ecologically important ways, such as by affecting microclimate along the stream. 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 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).
Riparian forests are defined as mature if they are older than 99 years (Biosystems et al. 2003). On
the Elliott State Forest, riparian forest with a mature forest condition represents from 13 to 52
percent of each major basin (Biosystems et al. 2003). Riparian areas farthest from streams tend to
have a higher percent of area with mature forest condition 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 percent
mature forest condition. The Umpqua basin tends to have the highest percent of riparian area in
mature forest condition, followed by Coos, then Tenmile. On average, forest-wide, 31 percent of
streams have mature forest condition within 150 feet of the stream (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
(U.S. Fish and Wildlife Service 1990).
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). 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 ESA.
The USFWS designated critical habitat for northern spotted owl in 2021, which revised the previous
designation in 2012 (U.S. Fish and Wildlife Service 2012a, 2021). However, the effective date for the
2021 critical habitat designation has been delayed by the current administration until December 15,
2021, to allow time for USFWS to prepare a revision or withdrawal of the 2021 designation due to
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deficiencies.3 Therefore, until the 2021 designation is revised or takes effect after December 15,
2021 (if there is no further action), the 2012 critical habitat designation remains in effect and is
used throughout this document. The 2012 designation includes approximately 4.5 million acres in
Oregon, including 38,764 acres (approximately 42 percent) of the ESRF plan area (described in
more detail below in Section 2.4.2, Population and Habitat Status).

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) and the final rules designating critical habitat for northern spotted owl (U.S. Fish and Wildlife
Service 2012a). The most recent and comprehensive review of the scientific literature regarding
northern spotted owl can be found in the 2018 Forest Service Science Synthesis Report (Lesmeister
et al. 2018).
Northern spotted owls are primarily nocturnal hunters that feed on a relatively narrow range of
species, with northern flying squirrels being the primary prey species in Douglas-fir/western
hemlock forests, such as occur within 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 (nonterritorial) 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 under 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; Franklin 1992) 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 (U.S. Fish and Wildlife Service 2012a).
Habitat associations for each of these essential behaviors is 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

3

Federal Register Vol. 86, No. 82, pages 22876 to 22882 (April 30, 2021).
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large, decadent live trees with broken tops or large cavities. These features typically found in latesuccessional forests or younger forest 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 (U.S. Fish and Wildlife Service 2012a).
USFWS considers the following components important to nesting and roosting habitat (77 Federal
Register [FR] 71875–72068).
•

Moderate to high canopy cover (60 percent to over 80 percent).

•

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

•

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

•

High diversity of diameters of trees.

•

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

•

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

•

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

2.3.1.2

Foraging Habitat

In addition to nesting and roosting habitat, spotted owls need relatively large amounts of foraging
habitat to support survival and reproduction (U.S. Fish and Wildlife Service 2012a). Foraging habitat
is the most variable of all habitats used by territorial spotted owls and is closely tied to the prey base
(U.S. Fish and Wildlife Service 2012a). Nesting and roosting habitat always also provides foraging
habitat, but foraging habitat does not always also provide nesting habitat (U.S. Fish and Wildlife
Service 2012a). Owls may forage in younger and more open and fragmented forests if adequate prey
is available.
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
shares some but not all of the habitat characteristics of nesting/roosting habitat).
•

Stands of nesting and roosting habitat

•

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

•

Moderate to high canopy cover (60 percent to over 80 percent).

•

A diversity of tree diameters and heights.

•

Large accumulations of fallen trees and other woody debris on the ground.
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•

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

2.3.1.3

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 (Forsman
et al. 2002), 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).
•

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 at least 11 inches dbh and have a minimum 40 percent canopy cover.

•

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 for
temporary resting and feeding during the transience phase.

•

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 percent per year due primarily to
habitat loss and degradation. Current estimates are in the range of a 3.8 percent annual decline,
although there is wide geographic variation (Table 2-3). Based on a population review of 12 study
areas, current estimates for the Oregon Coast Range are approximately a 5 percent decline per year,
the highest rate of decline in Oregon and the second highest rate of decline in all study areas
(Lesmeister et al. 2018). Should this rate continue, the northern spotted owl population along the
Oregon Coast would be extirpated by approximately the end of the century.
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Table 2-3. 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
Rainier
Olympic

8.4%
4.7%
3.9%

Oregon

Oregon Coast (including HCP plan area)
H.J. Andrews
Tyee
Klamath
South Cascades

5.1%
3.5%
2.4%
2.8%
3.7%

California

NW California

3.0%

Hoopa
Green Diamond Resources Area 1
Green Diamond Resources Area 2

2.3%
1.2%
3.9%

Average Rangewide

3.8%

Source: Dugger et al. 2016

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 ESRF. The number of barred owl detections during annual northern spotted owl
surveys conducted on the ESRF went from 8 in 2003 to 57 in 2016 (Kingfisher 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. The USFWS has been
leading experimental removal of barred owls since 2013 (U.S. Fish and Wildlife Service 2013), with
more than 1,000 barred owls having been removed from the Oregon Coast Ranges since 2013 (U.S.
Fish and Wildlife Service 2020).
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 percent on federal
lands, primarily caused by wildfire, and a net decrease of 8.3 percent on non-federal lands, primarily
caused by timber harvest (Davis et al. 2016; Lesmeister et al. 2018). Current restrictions on take of
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northern spotted owl protects occupied sites on private and state lands without take authorization
through an HCP or Safe Harbor Agreement.

2.3.2.2

Plan Area Status

Population in Plan Area. Initial formal surveys for northern spotted owls 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 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 ≥ 11
inches dbh) on the ESRF 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 2012b).
Based on the survey results, the overall population and density of northern spotted owls across the
ESRF have declined over time, reflecting the rangewide population decline reported in the literature
(Lesmeister et al. 2018). In 1991, the ESRF was estimated to support 51 individual owls on 25
activity centers. By 2016 (i.e., after 25 years), the occupancy estimate was 14 owls on 8 activity
centers (Kingfisher 2016, numbers based on the density survey protocol of Forsman 1995).
This decline was accompanied by a corresponding increase in barred owl detections. In 2003,
barred owls were detected in only 8 sites where northern spotted owls had been previously found.
By 2016, barred owls were detected at 57 such sites (Kingfisher 2016).
As of 2016 (the last year that full surveys were completed) eight northern spotted owl activity
centers were found to be occupied by northern spotted owls (this includes one pair in a site
centered on adjacent federal lands). Single northern spotted owls were detected at five historic pair
activity centers and two non-territorial floaters were detected.
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 ESRF 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 ESRF (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. Table 2-4 lists the details for these sites and Figure 2-7 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 and Levels of Take. Because no northern spotted owl surveys
have occurred on the ESRF since 2016, these consistent and recently active activity centers are
assumed to still be active for the purposes of this HCP. However, due to the likely expansion of
barred owl on the site, it is likely that some of these activity centers are no longer occupied by
northern spotted owls.
In addition to occupancy surveys, the surveys included site visits to determine reproductive success.
The cumulative results show that of 20 pair sites summarized above and in Table 2-4, 13 (65
percent) have been determined to have fledged young. No young or nesting attempts were found
during the 2016 survey (Kingfisher 2016).
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Table 2-4. Consistent and Recent Northern Spotted Owl Activity Centers in Plan Area

Highest
Status1

Years Since
Highest Status
Last Confirmed
(as of 2016)

Year First
Documented

2016
Survey
Results

Number of
Years with
Confirmed
Pair

Last Year
any Owls
Detected
(as of 2016)

Years with
Nest but No
Young
Fledged

Years with
Young
Fledged

1

3

ID

Site Name

14

Lower Camp Creek

PR

6

1991

Absent

5

2011

36

Murphy Creek

PR

20

1991

Absent

6

2012

37

Wind Creek

PR

13

1990

Single

9

2016

38

Roberts Creek

PR

13

1991

Absent

9

2011

42

Dean Creek

PR

13

1990

Absent

10

2015

45

Alder Creek

PR

5

1991

Absent

8

2011

2

46

Palouse Creek

PR

18

1991

Absent

5

2003

3

50

Benson Creek

PR

8

1991

Absent

8

2013

53

Scholfield Creek

PR

6

1990

Absent

1

2011

54

Johanneson Creek

PR

0

1991

Pair

6

2016

55

Upper Millicoma

PR

6

1991

Single

1

2016

56

Charlotte Creek

PR

6

1991

Single

3

2016

57

Cougar Creek

PR

6

1999

Single

2

2016

59

Luder Creek

PR

0

1991

Pair

8

2016

61

Upper Elk

RS

3

2013

Absent

1RS

2013

62

Footlog Creek

PR

0

2010

Pair

5

2016

63

Lower Mill Creek

PR

0

1986

Pair

21

2016

2

64

Marlow Ridge

PR

0

1991

Pair

7

2016

1

65

West Glenn Creek

PR

0

2003

Pair

3

2016

66

Johnson Creek

PR

0

1991

Pair

8

2016

68

Upper Roberts Creek

PU

5

2011

Absent

1 PU

2014

69

Panther Creek

RS

6

2003

Absent

2RS

2011

70

Salander Creek

PR

25

1991

Absent

7

2015
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ID

Site Name

Highest
Status1

Years Since
Highest Status
Last Confirmed
(as of 2016)

Year First
Documented

2016
Survey
Results

Number of
Years with
Confirmed
Pair

Last Year
any Owls
Detected
(as of 2016)

Years with
Nest but No
Young
Fledged

Years with
Young
Fledged

2176

Upper Mill Creek*(BLM)

PR

1

1991

Single

5

2016

2938

Marlow Creek*(Weyerhaeuser)

PR

0

1991

Pair

18

2016

1

3

3159

Tom Fool Creek*(BLM)

PR

8

1992

Absent

11

2012

1

2

3531

Lockhart Road* (Weyerhaeuser)

PR

1

1986

Single

9

2016

4166

Lower West Fork
Millicoma*(Weyerhaeuser)

PR

4

1992

Absent

14

2014

2

2

Source: Kingfisher 2016
1 PR = Pair, PU = Unconfirmed Pair, RS = Resident Single
* = adjacent lands (centered outside of ESRF, ownership in parentheses)
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Figure 2-7. Active Northern Spotted Owl Activity Centers in and Adjacent to the Plan Area
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Habitat in the Plan Area. Northern spotted owls in the central Oregon Coast Range appear prefer a
mixture of older forests with younger forest and nonforested areas (Glenn et al. 2004; U.S. Fish and
Wildlife Service 2012a). 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
northern spotted owls in the Oregon Coast Ranges province (U.S. Fish and Wildlife Service 2012,
citing 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 percent of the plots
where foraging occurred had been thinned 15 to 40 years prior to the study.
One indication of the availability of habitat for northern spotted owl is the federal designation of
critical habitat. In 2012, USFWS designated 38,764 acres (approximately 42 percent) of the plan
area as critical habitat for northern spotted owl (U.S. Fish and Wildlife Service 2012a, Figure 2-8).
Using the habitat suitability model developed by Davis et al. (2016), approximately 28,722 acres of
the plan area (31 percent) rated as highly suitable northern spotted owl habitat (Table 2-5).
Combined with the approximately 9,505 acres (10 percent) of the plan area rated as suitable, up to
41 percent of the plan area is considered potentially suitable northern spotted owl nesting and
roosting habitat. Because of inherent uncertainty in the modeling data it is best considered
collectively with survey and site-level forest inventory data to determine habitat suitability and
overall conservation value. Table 2-5 presents the results of the Davis et al. (2016) model as applied
to the plan area. The model value ratings do not distinguish between nesting/roosting habitat,
foraging, or dispersal habitat. Based on descriptions of the model, highly suitable habitat is most
likely to provide nesting and roosting, while suitable and marginal habitat is more likely to provide
foraging and dispersal.

Table 2-5. Modeled Northern Spotted Owl Habitat

Modeled Value
High
Moderate
Marginal
Low

Permit Area
(acres)1
26,787
8,702
18,950
29,359

%

Plan Area
Outside of
Permit Area1

32%
10%
23%
35%

1,934
804
2,921
3,355

%

Total
Plan Area1

%

21%
9%
32%
37%

28,722
9,505
21,871
32,714

31%
10%
24%
35%

Source: based on Davis 2016; see also Figure 2-9
1 Acreages do not match exactly with permit/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 ESRF.
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Figure 2-8. Northern Spotted Owl Critical Habitat within the Plan Area
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Figure 2-9. Northern Spotted Owl Habitat Suitability (Davis et al. 2016)
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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 within the plan area (U.S. Fish and Wildlife Service 2016).

2.4.1

Biology and Ecology

The following is 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) and the final rule for designation of critical habitat for marbled murrelet (U.S.
Fish and Wildlife Service 2016). The most recent and 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
inland 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.
•

Sufficient height to allow stall-landing and jump-off departures.

•

Openings in the canopy for unobstructed flight access.

•

Sufficient diameter to provide a nest site and landing platform.

•

Some soft substrate to support a nest cup.

•

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 located 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
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
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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 component
for breeding, including pair bonding and nest site selection, and are considered “occupied” sites by
USFWS.

2.4.2

Population and Habitat Status

2.4.2.1

Rangewide Status

Populations. USFWS has designated five recovery
zones for marbled murrelet, ranging from San
Francisco Bay to the Canada border with Washington
State (Figure 2-10). Falxa and Raphael (2016)
reported marbled murrelet population estimates in
each zone as follows.
•

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

•

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

•

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

•

6,600 marbled murrelets from Shelter Cove,
California, north to Coos Bay, Oregon (Zone 4).

•

“few” marbled murrelets remaining from San
Francisco Bay north to Shelter Cove, California
(Zone 5).

At the state scale, Falxa and Raphael (2016) found
populations to be declining in Washington (4.6 percent
decline per year), but no evidence of a trend in Oregon
or California.

Figure 2-10. Marbled Murrelet Recovery
Zones (from Falxa and Raphael 2016)

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.
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 percent 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).
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As reported in the status review of the marbled murrelet in Oregon (Oregon Department of Fish and
Wildlife 2018), 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 the Bureau of
Land Management. 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 percent is thought to
contain higher-suitability habitat.

2.4.2.2

Plan Area Status

Populations. The ESRF 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 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 approved survey protocol (Evans-Mack et al. 2003). The survey data
does not represent a complete inventory of the ESRF. In addition, very few nest sites have been
monitored over time. Surveys typically were stopped within a marbled murrelet management area
once sites were determined to be occupied. However, collectively, the data shows that the ESRF
contains a relatively high concentration of marbled murrelets, with 120 survey sites with
“significant observations” indicating marbled murrelet likely nesting based on behavior (Figure 211).
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 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 ESRF since 1992, no murrelets were detected in 79 percent of the
survey sites (5,479), presence was detected in 17 percent of the sites (1,172), and “significant
observations” indicating nesting were detected in 4 percent (313) of the survey sites.
The data includes multiple surveys of the same stations, and multiple birds may be observed in a
single visit. Therefore, the survey data does not represent a count of murrelets nesting on the ESRF,
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 conduct surveys in the Elliott
State Forest using similar protocols (OSU 2021). Based on those surveys, 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 ODF data in a process described
in Appendix 11 of the OSU 2020 study. The combined areas where marbled murrelet significant
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(below canopy) behaviors were observed were combined into an “occupied” data layer shown in
Figure 2-11.
Habitat. The most recent designation of marbled murrelet critical habitat by USFWS only included a
few acres (<5) within the HCP plan area (U.S. Fish and Wildlife Service 2016). However, at the sitespecific 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. (Oregon State University 2020:Appendix 11) 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, thereby more accurately
representing habitat based on actual use within the permit area. The model results in similar
acreages of habitat within the plan area, with 27,225 acres (29 percent) rated as occupied and
17,534 acres (19 percent) modeled as potential habitat (Table 2-6, Figure 2-11).
The modeling data, as with all models, carries some uncertainty and is best considered collectively
with survey and site-level forest inventory data to determine habitat suitability and overall
conservation value.

Table 2-6. Modeled Marbled Murrelet Habitat in the Plan Area

Modeled Value
Occupied
Potential
Non-Habitat

Permit Area
(acres)1
25,885
15,495
41,162

%

Plan Area
Outside of
Permit Area1

%

Total
Plan Area1

%

31%
19%
50%

1,340
2,039
6,433

14%
21%
66%

27,225
17,534
47,595

29%
19%
52%

Source: based on Oregon State University 2020
1 Acreages do not match exactly with permit/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.
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Figure 2-11. Marbled Murrelet Survey Results and Modeled Habitat
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2.5

Coho Salmon

The Oregon Coast coho salmon evolutionarily significant unit (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 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 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 the Northwest Fisheries Science Center in 2015
found that risks posed by hatcheries and fisheries had been greatly remedied (Northwest Fisheries
Science Center 2015). NMFS concluded in its 5-year status review that continued threats from
habitat degradation and climate change remain factors affecting the ESU’s long-term status and
concluded that the Oregon Coast coho salmon ESU should remain listed under the ESA as threatened
(National Marine Fisheries Service 2016).
A federal recovery plan for the Oregon Coast coho ESU was finalized in December 2016 (81 FR
90780). 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 threat identified in the
recovery plan is deteriorating freshwater habitat conditions and a concern that existing voluntary
and regulatory mechanisms are inadequate to protect and recover Oregon Coast coho salmon
(National Marine Fisheries Service 2016).
The Oregon State Coast Coho Conservation Plan (Oregon Coho Plan) was approved by the Oregon
Fish and Wildlife Commission in 2007 prior to final listing under ESA (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.

2.5.1

Biology and Ecology

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). A summary is provided below and in Figure 2-12.
Coho typically have a 3-year life cycle. The freshwater life cycle in Oregon Coast streams is 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 212). Koski (2009) reviewed several studies to better understand the role that these “nomadic” coho
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play in population resiliency, and suggests that estuarine habitats may have a significant role in the
recovery of depressed coho populations. 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 percent of the juveniles from a given brood year were fall migrants
(migrated to saltwater between early October and end of December).

Source: Bennett et al. 2015

Figure 2-12. Coho life history pathways.
Throughout their freshwater residence juvenile coho salmon are strongly associated with slow
water and areas with high channel complexity and physical cover (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.
Beaver (Castor canadensis) create ponds and other slow-moving habitat that provide important
rearing habitat for juvenile coho. Widespread commercial trapping in the 19th century resulted in
declines in the beaver population. Today, beaver populations have rebounded, but are not what they
were historically. The presence of beavers can strongly influence salmon populations in the side
channels of large alluvial rivers by building dams that create pond complexes (Malison et al. 2016).
Pollock et al. (2004) found that smolt production increases significantly in systems where beavers
are present. Recent restoration work tends to rely on large wood to create salmon rearing habitat. A
more cost-effective measure that would create the same types of pool habitat required by juvenile
coho, would be to introduce or promote new or existing populations of beaver (Pollock et al. 2004).
Increasing the number of beaver dams in key areas would create high-quality rearing habitat that
promotes stream complexity and increases smolt capacity (Oregon Department of Fish and Wildlife
2007).
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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 opportunistically based on both the
fishes’ perceptual range4 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 provide 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 in close proximity to each other. However, given the steep topography of the permit
area the availability of off-channel rearing habitat 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 will 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
et al. 1992). In addition, density can be strongly affected by stream productivity (amount of food
available) (Mason 1976; Ptolemy 1993; Ward et al. 2003). More productive streams tend to support
higher densities of juvenile salmon.
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. However, the effect of summer low flow on survival and freshwater smolt abundance
may be overwhelmed by the quantity of favorable overwinter habitat for coho salmon. 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 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 Woody Debris

The presence of wood in streams is loosely correlated to 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

4

The ability to sense the presence of a tributary using olfactory, temperature, or velocity gradients.
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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

Temperature

Lestelle (2007) summarized several studies on effects of water temperature on juvenile coho. A
study in the Mattole River (Northern California) reported coho were not found in streams warmer
than a maximum weekly temperatures of 18°C (Welsh et al. 2001 in Lestelle 2007). 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). 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 are important for coho, thermal variability with
a reach may not be as important as once though for juvenile production. 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 compared to what is available in warmer surfacewater streams (Campbell et al. 2020), but could also be attributed to local adaptation.

2.5.2
2.5.2.1

Population and Habitat Status
Rangewide Status

It is estimated that coho have been extirpated from approximately 46 percent of their historic range
in North America and 3.5 percent of their original range in western Oregon and northern California
(Botkin et al. 1995). 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).
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 2016). Since 2001, the number of adult coho spawners averaged 177,920 fish.
There has been a decline in abundance since 2015; from 2015 to 2017 the number of coho salmon
spawners across the ESU has been less than 100,000 fish. The recent year decline is likely because of
low ocean survival and possibly freshwater conditions during egg incubation and juvenile residence
(National Marine Fisheries Service 2016).
Primary limiting factors of concern across the ESU are the loss of stream complexity and
disconnected floodplains affecting juvenile survival, with special concern for overwinter habitat for
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juvenile coho (National Marine Fisheries Service 2016). Flitcroft et al. (2017) found that while
instream habitat conditions are important, the ability for coho to move between different habitat
types required by their life history may be more important for increasing fish density. Also of
concern are issues of degraded water quality and water temperature at specific locations and fish
passage barriers limiting access to freshwater and estuarine habitats.

2.5.2.2

Independent Populations in the Permit Area

The plan area includes portions of three coho stratums within the Oregon Coast coho ESU: Lakes,
Umpqua, and Mid-South Coast (Figure 2-13). Miles of streams with ODFW documented or assumed
coho salmon presence within the plan area, by independent population, are summarized in Table 27. Stout et al. (2012) calculated an overall ranking of relative health for all five stratums within the
Oregon Coast coho ESU. Each complex was reviewed based on viability, abundance, and
productivity. For the five stratums reviewed, the top three stratums in this ESU were Lakes, Coos,
and Umpqua. The condition of each stratum, as it relates to the overall recover of the ESU, is
described below.
•

The Lakes stratum consists of three independent coho populations. The Tenmile population is
the only population within this stratum that includes portions of the plan area. Approximately
18 stream miles are in the plan 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 plan area encompasses approximately 20 percent of the range of
the Tenmile population (Table 2-7), making contribution of coho from the plan area to the
overall Tenmile population important for the persistence of this population.
Monitoring trends analysis done by Kara Anlauf (ODFW) concluded that the ESU’s streams are
generally pool rich but structurally simple, mean values of the monitored attributes are all low,
there are few off-channel habitats or beaver pools, and most streams have low volumes of wood
and high fine sediment (Stout et al. 2012).
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Table 2-7. Miles of Coho Salmon Known or Presumed Coho Salmon Presence in the Elliott State
Research Forest Plan Area
Stream Miles with Known or Presumed Coho Salmon
Presence

Biogeographic Stratum and
Population

Total Stream
Miles in
Independent
Population

Miles Within
Plan Area

Percent of Total
Independent
Population Stream
Miles that are
Within Permit Area

90

18

20%

610

19

3%

483

54

11%

1,183

91

8%

Lakes Stratum
Tenmile Lake
Umpqua Stratum
Lower Umpqua River
Mid-South Coast Stratum
Coos River
Total

Source: Oregon Department of Fish and Wildlife 2019

•

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 plan area. Approximately 19 stream miles are in the plan
area in the Lower Umpqua population (Mill Creek, Charlotte Luder, Dan Johanneson, and
Schofield Creek management basins). While the contribution of coho from the plan area to the
Lower Umpqua population is relatively small (3 percent; Table 2-7), production of coho in the
plan area will benefit the Lower Umpqua population and overall ESU.

•

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 plan area.
Approximately 54 stream miles are in the plan area in the Coos population (Palause Larson,
Henrys Bend, Marlow Glenn, Millicoma Elk, and Trout Deer management basins). The plan area
represents approximately 11 percent of the range of the Coos independent population;
production of coho in the plan area will benefit the Coos population and overall ESU.
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Figure 2-13. Coho Distribution in the Permit Area
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2.5.2.3

Contributions of the Permit Area

Spawner abundance data for the independent populations in the permit area indicate that, while the
Elliott State Forest is in a unique position to contribute to three independent populations there is
limited capacity to do so based on habitat quality and watershed position. ODFW reports coho
spawner abundance by independent population within the ESU (1994–2017; Oregon Department of
Fish and Wildlife 2018). The three independent populations associated with the permit area have
ranged from 1 percent to 21 percent of the total ESU spawner abundance by population. Combined
the three populations have ranged from 14 percent to 44 percent of the total ESU spawner
abundance.
Table 2-8 summarizes the average number of coho spawners per mile and range of estimates for the
ten annual survey reaches in the plan area.5 The number of coho per mile is estimated using the
area-under-the-curve technique 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 in management basins that are part of the Coos population ranged
from 16 to 135 coho per mile (see Table 2-8). Average densities for the last 10 years (2008–2017)
ranged from 11 to 151 coho per mile in the same survey reaches. Surveys were less frequent in
management basins that are part of the Tenmile coho population. Average densities 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. Only one management basin that is part of
the Lower Umpqua Basin has annual surveys in the plan area. Densities for all years was 44 coho per
mile 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 reported in Sounhein et al. (2017). Coho
densities in management basins that are part of the Tenmile population are high relative to other
coastal Oregon streams. Densities in management basins that are part of the Coos and Lower
Umpqua populations are approximately the same as reported for other coastal populations.
The Elliott State Forest will contribute to the recovery of Oregon Coast coho directly and indirectly.
The Elliott State Forest has a limited potential to increase numbers of coho salmon that would
contribute to the ESU recovery because steep streams and narrow valleys dominate it. Such settings
generally have a limited potential to provide productive habitat for coho salmon. However, there are
some areas on the Elliott State Forest that have habitat conditions where coho salmon numbers are
relatively strong. The contribution of these local populations may be important for the associated
independent populations (Lower Umpqua, Tenmile, and Coos). The most significant contribution of
the Elliott State Forest to the recovery of Oregon Coast coho is the production and export of wood,
sediment, high-quality water, nutrients, and food to the lower portions of watersheds outside of the
Elliott State Forest, where the potential for productive habitats and the increases in fish numbers is
greatest. The Elliott State Forest will support the recovery and conservation efforts for the three
independent coho populations that occur within the permit area.
5

Estimates of coho spawner abundance by stream originating from within the plan area includes 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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Table 2-8. Coho Spawner Survey Fish per Mile by Survey Reach within the Plan Area
Annual Surveys (1998 to
2017)
Management
Basin

Coho
Population

Number
Surveys

Mill Creek

Lower
Umpqua

No
Surveys

Charlotte
Luder

Lower
Umpqua

No
Surveys

Dean
Johanneson

Lower
Umpqua

No
Surveys

Schofield
Creek

Lower
Umpqua

Big Creek

Annual Surveys (2008 to
2017)

Coho per Mile
(range)

Number
Surveys

Coho per Mile
(range)

9

44 (0–117)

2

18 (12–24)

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)

Note: 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 the Oregon Department of Fish and Wildlife. Source: Briana Sounhein,
September 21, 2018.

2.5.2.4

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.
A coho Habitat Limiting Factors Model was used to evaluate potential carrying capacity of streams.
The Habitat Limiting Factors Model evaluates the quantity of habitat available to coho based on the
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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. The second model is a HabRate
model, is used to evaluate the quality of habitat for coho. 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. Within 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 quantity and 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
et al. 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 percent forest-wide. Thirty surveyed reaches covering 40 kilometers(~25
miles) in the Tenmile Lakes region averaged 18 percent 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 percent fine sediment, and the Coos basin averaged 13
percent fine sediment in 117 reaches over 206 kilometers.
Kavanagh et al. (2005) concluded barriers do not appear to be major issue to coho in the Elliott State
Forest. However, they note that data on migration barriers is limited and recommended additional
surveys.
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Covered Activities
3.1

Introduction

This chapter describes the covered activities for which the permittee (DSL) will receive take
coverage for management of the Elliott State Forest.1 The covered activities represent all projects
and activities necessary to operate a research forest and that have a reasonable potential to take one
or more of the covered species. This includes the management of different parts of the forest for
specific research purposes, the silvicultural activities that will be used to create the research
platform, experiments conducted within that platform, and the infrastructure needed to facilitate
the research.
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).
Activities must meet all five criteria to be identified as a covered activity in the HCP.
•

Control or Authority: The covered activity must be under the direct control of the permittee
(ODF) as a project or activity it implements directly, implements through contracts or leases, or
controls through regulation (e.g., a permit or other authorization).

•

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

•

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

•

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.

Broadly the covered activities described here correspond to activities regulated through the existing
Oregon Forest Practices Act (FPA) (Oregon Revised Statues [ORS] 527 and Oregon Administrative
Rules [OAR] 629). In addition, the covered activities include HCP implementation actions, such as
habitat restoration and covered species monitoring that have the potential to cause incidental take.
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 on the research forest in enough detail
that they can be analyzed in Chapter 4, Effects Analysis. In an 80-year permit term, it is impossible to
predict the nature of all activities in the plan area that may result in take of the covered species. To
account for this uncertainty, future activities not specifically described in this chapter may be
covered by the HCP as long as the activity or project:

1

When the Elliott State Forest is transferred or sold to OSU, DSL would also transfer the ITPs to OSU with the HCP
unchanged. Because this transfer has not yet occurred, the site will continue to be referred to in this HCP as the
Elliott State Forest. Once OSU takes ownership, the site will then be called the Elliott State Research Forest.
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•

Is under the direct control of the permittee (DSL or OSU).

•

Does not preclude achieving the biological goals and objectives of the HCP (see Chapter 4,
Conservation Strategy) as determined by DSL or OSU at the time the covered activity is
proposed.

•

Is within the bounds and types of effects to the covered species and take limits evaluated in the
effects analysis of the HCP.

For projects or activities that do not meet these criteria, a plan amendment may be necessary; see
Section 7.5, Modifications to the HCP, for details on the amendment process.
The covered activities in this chapter are intended to be implemented by either DSL or OSU as the
long-term owner and manager of the Elliott State Forest. If DSL continues to own and manage the
Elliott State Forest but does not wish to manage it as a research forest consistent with these covered
activities, an HCP amendment may be necessary (see Section 7.5).
The following sections describe the HCP covered activities in terms of the following categories and
topics:
•

Stand level research treatments

•

Projected timing and amount of harvest

•

Supporting management activities

•

Supporting infrastructure, including roads and facilities

•

Potential research projects

•

HCP implementation activities

For context, the chapter begins with an overview of the process DSL and OSU went through to
design the research program and allocate research treatments across the watersheds of the Elliott
State Forest. The chapter ends with a section on activities not covered by the HCP.

3.2

Research Design and Allocations

As described in Chapter 1, the ESRF will be managed to advance more sustainable forest
management practices through research. The design and management of the ESRF is below.

Triad Research Design
The goal of the Triad research design is to investigate promoting biodiversity, ecosystem processes,
and ecosystem services using existing and novel land management strategies. The “triad” design,
which conceptually is a triangle with its endpoints being reserve, intensive, and extensive stand
management practices applied in varying proportions (Figure 3-1). The endpoints are structured
under the premise that the amount of land in reserve can be increased as management is intensified
while maintaining a stable output of wood products. The larger amount of intensively managed land
would equate to a greater amount of land in reserves. Extensive stand management, where multiple
ecosystem service objectives are met, has no separate lands set aside as reserves. Within the triad
design, a set of riparian conservation areas (RCA) will join reserves to better integrate aquatic and
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terrestrial ecosystem management. The experimental unit of measure will be sub watersheds 400 to
2,000 acres in size. The 66 sub watersheds in the ESRF are designated to be in either the
Conservation Research Watersheds (CRW) or Management Research Watersheds (MRW) Figure 3-2.
Over 9,000 acres of the permit area are in partial watersheds that are either less than 400 acres or
not fully contained within the boundaries of the permit area. The forty watersheds that are wholly
contained within the MRW will receive four Triad treatments (Extensive, Triad-E, Triad-I, Intensive).
Intensive and reserve treatment will provide opportunities to study management extremes while
extensive treatments will aim to increase forest complexity to achieve multiple values across the
landscape. How these will be implemented on the landscape are outlined below and illustrated in
Figures 3-1 and 3-2. The sub watershed boundaries (ridges) provide the ability to use water as an
integrator of the effects of the different Triad Treatments. There are approximately 10 replicates per
sub watershed Triad treatment, which is expected to provide sufficient statistical power to detect
treatment differences of many experiments.

Figure 3-1. Percentage of Reserve, Intensive, and Extensive Treatments in the TRIAD Framework.

Sub Watershed Triad Treatments
There are four research treatments currently planned for the Management Research Watershed
(MRW) area.
•

Extensive Treatments would be 100% extensive stand management across the entire sub
watershed.

•

Triad-E Treatments would have 60% of the sub basin acreage in extensive, 20% intensive, and
20% reserve stand management.
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•

Triad-I Treatments would have 20% of the sub basin acreage in extensive, 40% intensive, and
40% reserve stand management.

•

Reserves with Intensive Treatments would have 50% of the sub basin acreage in intensive and
50% reserve stand management.

The level of prior forest management in each sub watershed was assessed using stand age.
Given that logging commenced in earnest about 1955, it was concluded that any stand that
originated after this date resulted from harvest, including disturbance and salvage. Stands older
than 65 years are assumed to have originated from stand-replacing wildfires. Overall, about
50% of the ESRF has had a regeneration harvest in the past 65 years. The percentage of area
within the individual sub-watersheds in the MRW that are younger than 65 years of age ranges
from 19% to 98%. The distribution of the three treatment allocations are shown in Figure 3-2
and the percentage of each is shown in Figure 3-3.
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Figure 3-2. Sub Watershed Triad Treatments
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Figure 3-3. Percentage of Elliott State Forest Allocated to Each Stand Level Research Treatments
(includes CRW and MRW).

Riparian Conservation Areas
Riparian forests provide several critical functions, including large wood recruitment, controls
on stream temperature, litter input, flow regimes, and reducing stream sediment loads that are
important for maintaining native aquatic biota in headwater streams. The permittee will use
observational and experimental research coupled with monitoring across the permit area to
explore how different management strategies affect the functions listed above and will inform
future forest policy and management practices concerning riparian forests and aquatic
ecosystems.
The focus of the riparian approach is on maintaining key ecological processes that influence the
productivity of aquatic ecosystem and associated resources. Rather than relying on a single
mechanism such as fixed riparian buffers, the ESRF will utilize an integrated combination of
riparian conservation areas (RCAs), land use allocation, and outcome-based wood delivery
potential, across a range of stream types such as fish-bearing or non-fish, perennial or nonperennial, steep headwall vs defined stream channel. By combining these methods across a
range of river and stream sizes and locations in the watershed the permittee will provide
protection and conservation of key ecological processes essential for aquatic ecosystems and
the fish that rely on them.
The research design for the forest intends to move beyond examining the degree to which riparian
buffers protect aquatic systems from wood fiber extraction and explore restoration actions designed
to improve the ecological function of RCAs (including forests and associate streams) and the best
size, extent and arrangement of RCAs, reserves, intensive forest and high retention complex forest
harvest practices to optimize wood production, aquatic protection and other important values.
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Further, because research in the ESRF is being approached from a whole system perspective, the
riparian and aquatic research program will encompass the assessment of research outside riparian
areas such as research on road restoration and decommissioning, recreation, harvest on steep
slopes, earth movement, and natural disturbances. Upslope activities will include components to
preserve their integrity and understand the resilience and resistance of associated aquatic
ecosystems that are adjacent to reserves, intensively, and extensively managed forests.

3.2.3.1

Designating Riparian Conservation Areas

Research protocols call for RCAs to vary in size and configuration according to stream type and
upslope research treatment (Table 3-2). Stream types reflect the presence of fish, timing of flow
(perennial versus seasonal), and susceptibility to landslide-associated debris flows that deliver
wood and sediment to fish-bearing streams. RCAs are measured as the horizontal distance from the
outer edge of the channel migration zone and reference to a site potential tree height2 of 200 feet,
per local Bureau of Land Management (BLM) data. The ESRF research design, in which the RCAs
play a critical role, allows for varying, site-specific implementation, with a minimum set of standard
prescriptions applied as set forth in the following sections.
Typically, in actively managed forests, designated RCAs of a given width are delineated and explicitly
managed to conserve aquatic and riparian functions. The ESRF and proposed research design scale
creates a unique opportunity to measure the long-term effects of varying levels of integration of
RCAs with upland forests on species recovery. Approximately 65% of the permit area will be in
reserves, where restoration thinning of approximately 14,000 acres of existing Douglas-fir
plantations are proposed over the next 10-20 years (described further in Chapter 5, Conservation
Measure 5) and where no harvests will occur on roughly 37,000 acres of naturally regenerated older
forests. Therefore, in the near term, the aquatic, riparian, and upslope ecosystems within the
unlogged reserves will be the same fully integrated system that has been in place since the last
significant disturbance over 100 years ago.
RCA designations play a key conservation role in the managed portion of the MRW Approximately
17% of the permit area will be managed using even-age clearcuts on a 60-year or greater rotation.
Over time, the older, more diverse designated linear RCAs will be less well integrated with these
young upslope homogenous plantations, resulting in a sharp delineation between riparian and
upslope conditions (in essence, creating a linear reserve). In contrast, integration between riparian
and upslope forests will be more evident in the extensive treatments on 16.7% of the landscape. The
upslope forests will have 20-80% retention of forest cover, which does not include the RCA, and will
have trees from a variety of age and size classes, canopy complexity and 100 year plus rotations.
This continuous tree cover and presence of an ever-aging cohort will create very different
conditions relative to intensive harvest.

The proposed level of protection of riparian and aquatic systems in all non-fish bearing streams in
the permit area was calculated using the number of stream miles adjacent to each land management
strategy. Approximately 1,516 miles (or 86%) of non-fish bearing non-perennial streams (XNFB)
streams in the permit area, from headwalls down to fish bearing streams, are in a protected
(e.g., reserves) or increased conservation status (e.g., extensive; Table 3-1), with the remaining
14% within intensive forest management activities allocations. All non-fish perennial streams

2

The average maximum tree height for a given site.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

3-7

May 2021

Chapter 3
Covered Activities

Oregon Department of State Lands

(PNFB) and the high landslide delivery potential (HLDP) streams3 have a minimum 50’ buffer where
wood harvest may occur adjacent to the buffer. For additional details on fish-bearing and non-fish
bearing streams see Table 3-2. This integrated allocation is in alignment with the research
platform on the ESRF using a systems-based approach to investigate the integration of
intensively managed forests, forest reserves, dynamically managed complex forests and the
aquatic and riparian ecosystems that flow within and between them.

Table 3-1. Stream miles of non-fish bearing stream within each Triad treatment type.
Triad treatment adjacent to nonfish bearing streams

PNFB1
(miles)

HLDP2
(miles)

XNFB3
(miles)

Total (miles)

Reserves (CRW and MRW) w/o
Restoration Thinning

78

43

737

858

Reserves (CRW and MRW) with
Restoration Thinning

29

21

275

325

Extensive (20-80% retention harvest)

32

7

264

303

Subtotal of Conservation and
Restoration miles

138

71

1,277

1,486

Intensive (clear-cut 60yr rotation)

23

7

252

282

161

78

1,529

1,768

Total
Non-fish perennial streams.
High landslide delivery streams.
3 Non-fish bearing non-perennial streams.
1
2

3.2.3.2

Variation in Riparian Conservation Areas

The designated sizes of the RCAs within the MRW treatments are described in Table 3-2. Widths of
RCAs on fish-bearing streams range from 200’ when adjacent to reserve stands (where there are no
management activities), to 100’ in intensive and extensive treatments (clear-cut on a 60-year
rotation and 20-80% forest retention, respectively). RCAs on non-fish bearing perennial streams
and selected landslide prone channels (Carlson, in prep). with the greatest potential to deliver
wood to fish-bearing streams are 200’ in the reserves and 50’ alongside intensive and extensive
stands, respectively. The level of wood delivery from RCAs in the CRW in near 100%, because
harvest will not occur, and management will be aimed at improving forest health and habitat quality.
The level wood delivery provided by RCAs in the MRW sub-watersheds is 70%+ despite the reduced
sizes of the RCA in intensive and extensive treatment areas and limited extent of the non-fish
bearing network. Estimates for wood delivery within each Oregon Coast coho independent
population is summarized in Chapter 4.
Steep slopes are a distinguishing feature of the ESRF. The topography of the ESRF is variable, as
reflected in the difference in distribution of classified slope gradients between the CRW and the
MRW (Figure 3-4). The riparian protection strategy is integrated with shallow translational
landslide probabilities in non-channel areas and is conceptually based on identifying and
prioritizing for protection those slopes and stream channels most likely to initiate and sustain a
debris torrent that delivers large wood to fish-bearing streams.

3

Non-fish bearing streams with the potential to deliver wood to fish bearing streams.
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Figure 3-4. Distribution of classified hillslope gradient across the MRW and the CRW. Vertical axis
values refer to the percent of MRW area and percent of CRW area, not percent of total ESRF area.
Initially, specific size and configuration of the different RCA components in the respective stream
types will depend on the level of potential wood delivery needed to attain the MRW outcomes-based
wood recruitment objective, by independent coho population, as described in Chapter 5, Objective
3.1. Table 3-2 describes the stream buffer widths and stream miles within each of the four stream
protection zones. Within the MRW, the flexibility to reallocate buffer protections from fish bearing
streams to HLDP upper reaches, especially those within intensive stand treatments, supports the
research-based desire to develop and test different configurations of riparian conservation on fishbearing and non-fish bearing streams to achieve the target level of wood delivery (min. of 70%
which was the estimated potential for the Olympic Experimental State Forest HCP). This is the
reason for a range of 100’-120’ for the fish bearing portion of streams outside the lower Millicoma
(i.e., where 100’ is applied, increased buffering would be allocated to the HLDP portions of the
stream network in order to attain the target level of wood delivery and associated resources) and to
ensure areas with a high potential for failure will have trees in place for soil stability and root
strength (see Chapter 5). This also provides researchers a means to consider other factors (wildlife,
operational efficiency, etc.) in designing an efficient and effective riparian protection network.

Table 3-2. Stream buffer widths and approximate number of stream miles by stream protection
zone. (measured in horizontal distance).
Stream
Protection
Class
FB
FB
FB
PNFB
PNFB

Buffer
Width
(feet)a

CRWb

100
120
200
50
200

0
0
87
0
67

MRW Lower
Millicoma
Watersheds

MRW Other
(full
watersheds)

MRW Other
(partial
watersheds)

Total

0
15
0
24
0

74
145
16
111
67

Miles of Stream
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Stream
Protection
Class
HLDP
HLDP

Buffer
Width
(feet)a
50
200

Total RCA miles
XNFB
Grand Total

NA

MRW Lower
Millicoma
Watersheds

MRW Other
(full
watersheds)

MRW Other
(partial
watersheds)

Total

0
48

0
9

Miles of Stream
15
0

5
0

20
57

202

106

138

44

490

680

308

434

174

1,596

882

415

572

218

2,087

CRWb

a As

measured from the edge of the aquatic zone. Buffer will be applied to both sides of the channel.
RCAs in the CRW are reported here as 200’, effectively they are buffered even beyond that, since the on activities
occurring in the CRW and MRW Reserves will be conservation thinning of stands less than 65 years old.
FB = Fish-bearing stream (235miles total in permit area)
HLDP = High landslide delivery potential non-fish bearing stream. May be either perennial or non-perennial (77 miles
total in permit area)
PNFB = Perennial non-fish bearing stream not otherwise protected as WNFB (244miles total in permit area)
XNFB = NFB streams that are neither HLDP nor PNFB (1,596 miles total in permit area). Approximately 84% of non-fish
bearing streams on the ESRF, from headwalls down to fish bearing streams, are in a protected or increased conservation
status with the remaining 16% in an intensive or less protected status.
b While

3.2.3.3

Role of Wood Recruitment

Modeled potential large wood recruitment to fish-bearing streams will be used as a criterion for the
development and evaluation of stream buffer strategies incorporated into the research designs of
MRWs. The aquatic and riparian research strategy envisioned for the ESRF relies on potential wood
recruitment for its specific value as creating habitat for the covered species and as a proxy for the
attainment of other ecological functions. Typically, most large wood recruited to fish-bearing
streams comes from channel-adjacent sources through processes such as chronic and episodic tree
mortality, bank erosion, and landslides. These same processes recruit large wood to non-fishbearing channels. In steep and constrained non-fish-bearing (NFB) channels, episodic debris flows
can deliver substantial quantities of accumulated large wood to fish-bearing streams. However, not
every NFB tributary has the same potential to deliver wood. Therefore, treatment of the riparian
system will be integrated with the upslope forests’ treatments to ensure water quality and fish
habitat as follows. Steps 1-3 shown below were completed during the HCP planning process and
Steps 4-7 will be completed during completion of the Forest Management Plan, prior to HCP
implementation. These objectives will continue to be evaluated during HCP implementation, as the
RCAs are laid out during research projects or ahead of harvested activities. Implementation of these
objectives will be summarized in annual reports, as well as subsequent 6-year and 12-year
comprehensive reports.
1. Established wood recruitment goals for each of the three independent coho populations in the
permit area (Chapter 5, Objective 3.1).
2. NFB streams were identified and classified according to their potential for wood recruitment to
fish bearing streams. Tributaries and headwalls with high potential for wood recruitment and
other conservation components were identified (ElliottSFWood model.).
3. Site potential tree height and width of the riparian buffer needed to ensure a desired level of
wood delivery to the fish-bearing stream was calculated.
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4. Overlay potential Reserves, Intensive and Extensive treatments, and adjust to better integrate
Reserves and Extensive with NFB streams with high potential for wood recruitment. Reserves,
Extensive treatments, and RCA’s will have the largest trees on the landscape, so they will best
emulate historical conditions.
5. Calculate wood recruitment potential and compare against goal. Repeat as needed See Chapter
6, Monitoring and Adaptive Management for monitoring and reporting schedule.
6. Create riparian systems in which different combinations of stream buffers on fish-bearing and
non-fish-bearing systems achieve a stated goal for wood recruitment into FB streams. This effort
will be continuous, as research projects are implemented. Monitoring and reporting will be
consistent with that described in Chapter 6.
7. Use riparian systems to test the effectiveness of buffer combinations relative to tradeoffs with
other social and ecological attributes, such as habitat, accessibility, and fiber yield. Design
several different wood recruitment strategies that meet the goal and develop an experiment to
test effectiveness and tradeoffs with other values.

Non-Fish Bearing Streams Without the Potential to
Deliver Wood to Fish Bearing (XNFB)
While RCAs are not designated alongside XNFB streams, the overall level of protection for aquatic
and riparian ecosystems in the ESRF using the triad approach is very high, as measured by the wood
delivery potential and the level of protection on non-fish-bearing and fish-bearing streams. The
levels of protection do vary depending on the research designation. In the CRWs, there is complete
protection of these ecosystems and their associated ecological processes. Similarly, the level of
protection is high in the subwatershed treatments that contain extensive stand treatments because
of the moderate to high levels of tree retention outside of the RCA and alongside XNFB streams
where no RCA is designated.
These aquatic and riparian treatments are structured to test the effectiveness and tradeoffs of
providing critical ecological processes, such as wood recruitment, cold water, litter fall, and
sediment, all of which are important to Coho salmon. The focus of the research design of the riparian
approach is on maintaining key ecological processes that influence the productivity of aquatic
ecosystems and associated resources. Rather than relying on a single mechanism, such as RCAs, land
use allocation, and outcome-based wood delivery potential, or a single stream type such as fishbearing or non-fish perennial or non-perennial, steep headwall vs defined stream channel, it is the
combination of these attributes that provides protection and conservation of many of the key
ecological processes essential for aquatic ecosystems. Stand Level Research Treatments
A robust experimental design consisting of integrated plantations, unlogged reserves, streams,
riparian forests, and dynamically managed forests for the complexity of species and canopy layers
will occur across the ESRF. As the forest ages and research progresses, results will become available
that quantify combined effects and tradeoffs among ecological, economic, and social values. As
described in Section 3.2.1, Research Design and Allocations, the research framework will include a
Triad design that will test the with three experimental treatments arrayed in various spatial and
temporal configurations. The main experimental treatments include intensive forestry practices,
extensive/complex forestry practices and forest reserves. The following sections includes a more
detailed description of activities in each treatment type.
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Silvicultural practices used to establish and maintain the research platform will 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 the research program. In general, the
silvicultural practices will include a variety of pre-commercial and commercial thins, retention
harvests, and regeneration harvest. Salvage harvest may be used at times in the MRW, should the
research opportunity arise. A more detail description of management practices in each research
treatment are described below.

Intensive Treatments
Currently, 42,000 acres of the forest are Douglas-fir plantations, established primarily between
1955 and 2015. These stands reflect conventional even-age forestry practices over the past six
decades. Intensive (production-oriented) stand-level research treatments in these forests will
allow for the investigation of management options that primarily 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 well-being. The following operational standards will be used to guide management in
intensive treatments:
1. Even age management using clearcut harvesting techniques suitable for the terrain. Rotation age
of approximately 60 years.
2. Follow all Oregon Forestry Protection Act rules except for self-selected, more stringent
requirements in the riparian areas in headwalls and all streams (e.g., wider riparian buffers and
more miles of streams buffered) as described in Section 3.2.3.2.
3. Post-harvest application of site preparation and vegetation control practices as described in
Section 3.4 to ensure seedling establishment and initial growth.
4. Animal control (e.g., mountain beaver) techniques will not involve use of rodenticides but likely
rely on the use of the Seedlot Selection Tool4.
5. Establish plantations at densities 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).
6. Maintain stand densities at levels that provide vigorous trees and maintain high wood
production through thinning operations; with typically one, but possibly two commercial
thinning occurring between 30-50 years.
7. Determine regeneration harvest and commercial thinning by growth patterns (mean annual
increment), vulnerability to disturbances, and markets. With a minimum rotation age of
approximately 60 years.
8. Based on context, treatments may vary in rotation length, type of site preparation, species
planted. Riparian buffers will be a minimum of 120 feet5 on fish bearing streams and 50ft on
non-fish bearing streams. The specific size and configuration of the different RCA components
will depend on the level of desired wood delivery potential.

4
5

https://seedlotselectiontool.org/sst/
Horizontal distance
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9. Salvage may occur in stands affected by natural disturbances such as fire, drought, disease,
wind, and insects.
10. All activities will comply with the Oregon Forest Practices Act, and other applicable state and
federal regulations, including compliance with the Endangered Species Act, through this HCP.
Examples of research concepts and outcomes that may be associated with intensive treatments are
described in OSU 2020, Appendices 2 and 3.

Reserve Treatments
Reserve stand level research treatments primarily from unlogged, naturally regenerated stands
comprise 35-40,000 acres (or up to 49%) of the landscape. The reserve treatments do include some
former plantations, recognizing the need for a focused effort to recruit future old stands. Thus,
reserve treatments will have primarily two starting points: a) Exploring treatments to restore and
enhance conservation value in established plantations that will transition to reserves; and b)
Conserving unmanaged mature forests as they move through natural successional processes. These
unlogged forests are ideal for monitoring ecosystem attributes such as biodiversity, recreation,
carbon cycling, and water in the absence of any timber harvest. Thus, they serve as benchmarks for
research treatments and managed habitat. It should be noted that several thousand acres of the
mature forests had a single entry thinning approximately 40-60 years ago so not all of the mature
reserves will be unlogged. The following operational standards will be used to guide management in
reserve treatments:
1. The CRW will be retained as a contiguous reserve in the southern Coast Range.
2. Assess plantations (forests 65 years and younger) in the CRW and MRW for conservation and
restoration thinning in the first few years of implementation so that management can be
completed in the first 20 years.
3. Design and implement an experiment during the first 20 years of implementation to explore
methods for increasing the likelihood of achieving mature forest structure, which includes
increasing habitat and native species diversity and creating complex early seral forests from
dense single-species plantations. This experiment will take advantage of 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 (DEMO), Density Management Study (DMS), Young Stand Thinning and Diversity
Study (YSTD), others (for a summary of studies, see (Monserud 2002; Poage and Anderson
2007). Depending on conditions, thinning treatments could be composed of one or several of
following treatments: variable density thinning, including skips and gaps, creation of snags and
downed wood, retain unique tree forms and structures, retain and/or encourage the variety of
tree sizes and species, protecting desirable understory vegetation, planting in gaps or in the
understory to encourage species diversity, or removal of invasive species.
4. Design and implement an experiment to explore methods for increasing the likelihood of
achieving old forest structure, increasing native species diversity and creating complex early
seral forests from dense single-species plantations.
5. The research protocols will include treatments and controls and will be implemented over a
range of forest ages up to 65 years as of 2020.
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6. The timing of the treatments will depend upon the experimental design and stand age; however,
anticipate the experimental treatments will complete in the CRW in approximately two decades.
The MRW may take longer, given the stepwise implementation and is anticipated to occur as
needed to support research objectives over the permit term.
7. Following initial treatments, the only disturbances going forward will be natural and will not
include logging.
8. Natural disturbances such as fire, drought, disease, wind, and insects will occur without salvage.
However, if an introduced insect or disease is found in reserves, there may be attempts to
control it by removing dead trees.
9. Suppress all fires but will not salvage if mortality does occur.
10. Potentially treat riparian areas on a limited basis during thinning to reduce density and promote
the development of healthy native riparian ecosystems.
Examples of research concepts and outcomes associated with reserve treatments are described in
OSU 2020, Appendices 2 and 3.

Extensive Treatments
While intensive and reserve treatments provide opportunities to study management extremes, a
third research treatment, extensive research treatments, will increase forest complexity to help
achieve multiple values across the landscape. The purpose of these widespread dynamically
managed forests will be to explore the implementation of a new set of alternatives in a continuum
between intensive plantation management and unlogged reserves. The research on this continuum of
extensive options will enhance diverse forest characteristics and better integrate them with riparian
areas to meet a broad set of objectives and values in any stand. This goal will be accomplished by
retaining (or creating) structural complexity while ensuring conditions exist to obtain regeneration
and sustain the complex forest structure through time. Extensive alternatives represent the most
significant opportunity for learning and expanding timber management’s frontiers by aiming to
simultaneously achieve biodiversity objectives and timber demand at the stand scale. The extensive
treatments are where a novel approach to forest management will be tested- reflecting varying
social values, needs, and ecosystem function. The following operations standards will be used to
guide management in extensive treatments:
1. On average, extensive treatments will seek to produce harvest volumes that are approximately
50% of the fiber production of stands managed according to intensive experimental treatments.
This means that some treatments with lower retention (20%) will have more than 50% relative
yield, and those with high retention (80%) will have a less than 50% relative yield. The goal is to
have the yield average 50% at the subwatershed level as compared to the intensive harvest
yields
2. Extensive stand treatments are limited to stands that were established following the 1868 fire
or regeneration harvests that have occurred primarily since the 1950’s. If there are obvious
discrete stands and individuals within younger stands that predate the 1868 fire they will not be
harvested. Those stands or individual trees will be identified when research experiments are
being design and as research harvest activities are being laid out. However, aging large trees is
not precise enough to specify an age to the year. Even with increment cores, determining tree
age is not an exact science, especially when some of the oldest trees do not always “look” their
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age. It is recognized that due to safety issues in camp sites and logging operations and other
unforeseen circumstances trees that predate the 1868 fire may need to be removed on rare
occasions. However, the permittee is committed to achieve our commitment to the oldest forests
and individual trees as part of further planning and project-level implementation of the research
platform.
3. Retain the number of live trees needed to meet various experimental goals. The percent retained
will range from 20-80% of pre-harvest density and should occur in a variety of spatial and age
class patterns (including aggregated and dispersed) to encourage a wide range of conditions
that align with the integration of objectives.
4. Size of the experimental units will represent the ecosystem’s natural disturbance patterns,
including the appropriate mix of clumps and open patches, snags, and downed wood while
recognizing operational constraints. This design will function as a test of pressing questions
such as reduced fragmentation on biodiversity and other attributes such as harvest efficacy and
safety.
5. Tree age will vary within a stand, with most having a minimum of two age or canopy position
age classes. Return intervals for harvest will depend on monitoring growth and meeting the
objectives for a range of conditions, including complex early seral to old growth forests.
6. Focus retention areas and prioritize retention preference based on the following:
a.

A landscape analysis, that will be completed during the FMP process, that identifies what is
limiting to the covered species as well as a variety of attributes such as biodiversity, species
richness, species at risk, genetic diversity, and landscape diversity).

b. Prioritize retention of large, mature (complex canopy structures) trees based on a
combination of factors, including DBH, bole and bark characteristics, tree height, and crown
and branching characteristics that are underrepresented. Trees will be prioritized for
retention if they have features that typically support covered species.
c.

If the number of large standing dead and down trees are low relative to controls,
experimentally test ways to increase their abundance.

d. Incorporate occupied marbled murrelet and northern spotted owl habitat (Figure 2-11; not
already located in designated reserves) into high retention up to 80% and incorporate into
an experimental protocol designed to quantify the impact of extensive treatments on species
abundance. Selective tree harvests in murrelet occupied stands will be done for research
purposes. This will be done outside of the riparian buffers.
7. Experimentally test if aggregating retention on unstable slopes is critical to providing attributes
including mitigation of landslides, delivery of large wood to streams, habitat for owls, murrelets,
and other terrestrial species, and corridors for movement within and among watersheds.
8. Limit and selectively use herbicides as described in Section 3.4 to manage invasive species.
Targeted application of herbicides may also be used in extensive treatments if tree regeneration
does not meet the needs of research interests.
9. Plant only where regeneration goals, as needed to support research activities, cannot be met
through natural regeneration.
10. Assess and monitor the spatial pattern of retention areas using a combination of factors;
including, but not limited to: population dynamics of at-risk species, maximizing opportunity for
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biodiversity, aesthetics, promoting wildlife habitat favoring early seral conditions, retention of
hardwood trees, wood production, harvest methods, and harvest unit size. The variables
monitored will be determined by individual research projects designed around extensive
retention treatments.
11. Promote the development of riparian forests that emulate their critical roles in natural
disturbance, are fully integrated with upland management, and maintain critical ecological
processes that will benefit Oregon Coast coho.
12. Extensive treatments will be developed based on initial site-specific and landscape level
conditions to ensure each treatment is best suited to support research questions being asked.
Examples of attributes that would not characterize an extensive treatment:
•

Conversion of a forest from a diverse to a less-diverse condition by not retaining key existing
legacies.

•

A selective 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.

•

Establishing merchantable volume as the primary or dominant management objective.

•

Routine or pervasive use of herbicide.

•

No plan for or monitoring of desired forest, riparian or wildlife attributes.

•

No landscape level plan.

Examples of research concepts that may be associated with extensive treatments are described in
OSU 2020, Appendices 2 and 3.

Riparian Conservation Area Treatments
The large area of forest placed in reserve in the CRW establishes a contiguous area managed for long
term ecological functions of terrestrial and aquatic ecosystems. Here, research-related actions will
be limited to those that are likely to benefit the long-term conservation of native biota.

3.2.8.1

Riparian Treatments in Reserves

The riparian reserve treatments include restoration-based thinning in Douglas-fir plantations.
Overplanting of Douglas-fir following previous timber harvest in the CRW area and MRW Reserves
has created dense plantation stands in areas, including in riparian zones. Reserves will have two
starting points: a) Exploring treatments to restore and enhance conservation value in established
plantations by transitioning to, more productive forest conditions including in RCAs; and b)
Conserving unmanaged mature forests as they move through natural successional processes.
Because there is no harvesting in the second category (“b”), there is no need for designated RCAs to
protect riparian and instream processes. Thinning treatments in riparian areas of the CRW will
occur once during the first 20 years of the permit term, once complete there will be no more
harvesting in the reserve treatments. However, during thinning, RCAs at these locations will be 200
feet horizontal distance on fish-bearing and non-fish-bearing perennial streams, and key debris flow
torrents that deliver wood to the fish-bearing streams. (See Table 3-2).
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Thinning to reduce the density of existing plantation stands within RCAs buffers will be undertaken
only in plantation stands less than 65 years of age as of 2020 and only if determined necessary to
support and enhance long-term ecological functions of the RCAs. Thinning would occur as part of the
one-time entry into these plantations. The conservation outcome is primarily focused in promoting
the more rapid development of large trees that can potentially be recruited to the stream or the
establishment of hardwoods to provide higher quality litter resources to the stream, increase
habitat diversity and stream productivity. No harvest of trees will occur from the RCA if they are
determined to be older than 65-year-old as of 2020, situated on landslide-prone steep or unstable
conditions (as defined by OSU modeling), or if there is overlap with designated wildlife habitat (e.g.,
marbled murrelet). Additional details on riparian thinning is provided in Chapter 5.

3.2.8.2

Riparian Treatments Outside Reserves

In the MRW, research will utilize a framework including a mix of reserve forests and forests
influenced to a varying degree by wood fiber harvests. The MRW will be capable of testing the ability
to integrate and quantify these strategies’ capacity to accommodate a broader suite of values and
variables. Most importantly, the Triad design allows for flexibility in how each sub-watershed in the
MRW can best be arranged to optimize resource protection. The proportions of each stand
treatment type (reserve, extensive, intensive) within a sub-watershed are fixed. However, the
arrangements or locations of each treatment can be flexible thus potentially providing protection for
older forest dependent species, unstable slopes and key riparian habitat for Oregon Coast Coho by
assigning them to reserves. Steep headwall areas, as defined in OSU modeling, will be prioritized to
be allocated to extensive treatments, with a continuous tree retention providing root strength and
soil stability, unless part of a targeted research study on the effects of harvest activity on landslide
risk. Intensive treatments can be focused on previously logged stands that would not require
additional road construction. No sub-watershed is 100% intensive so there will be the potential to
tailor riparian conservation strategies at fine scales to meet a conservation goals at the sub
watershed and watershed scale.
Table 3-2 describes the minimum buffers that apply to RCAs adjacent to intensive and extensive
stand level treatments in the MRW. No intensive stand replacement management will be conducted
within RCAs. Thinning to reduce the density of less than 65-year existing plantation stands within
RCA buffers will occur, but only in the context of a study aimed to understand how management can
enhance long-term ecological functions of the RCA. Thinning in RCAs will occur for restoration
purposes following the same guidelines as the CRW and no removal of trees will occur from the RCA
if they are determined to be older than 65-years (as of 2020), situated on landslide-prone steep or
unstable conditions, or if there is overlap with designated wildlife habitat (e.g., marbled murrelet).

3.3

Projected Timing and Amount of Harvest

An estimated annual average harvest (regeneration harvest and thinning) of 1,000 acres per year
will occur. The initial 20-year period of the HCP will be higher than this as restoration harvests are
conducted in the reserves to set them on their future trajectory as older forests with natural
variations. These average annual harvest acreages and volumes may change given they are based on
even flow assumptions in a financial feasibility analysis and may not reflect actual operations on the
forest over time, however changes will not be such that revenues generated fall short of what is
required to implement the HCP. If that occurs the permittee will evaluate options with the USFWS
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and NOAA Fisheries and those changes may result in an amendment. Table 3-3 summarizes the
projected average annual harvest volumes over the 80-year permit duration.

Table 3-3. Estimated Average Annual Harvest Acreage
Category

Harvest in Intensive
Treatment

Harvests in
Extensive Treatment

Harvest in
Reserveb

Harvest
Total

470

300

230

1,000

Estimated Average
Annual Harvest (Acres)a
a Analysis

on estimated average annual harvest in the permit area is ongoing and will be refined during the HCP
development process.

Harvests in Reserves are for restoration thinning and are scheduled to be completed within the first 20years.
b

3.4

Supporting Management Activities

The following activities may be implemented to manage stands in support of the research platform.
When used they will be integrated into the research program and done as part of research studies.
Vegetation Control. 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. Vegetation control will be performed in
accordance with restrictions placed by the Oregon Forest Practices Act, specifically including those
identified in ORS 629 Division 620, Chemical and Other Petroleum Product Rules, and ORS 527.672,
Aerial Spray Buffers, but also including all other applicable rules.
Herbicide Application. Herbicide application will be used in MRW. In intensive treatment areas,
post-harvest application of site preparation and vegetation control practices will be used to ensure
seedling establishment and initial growth. This can include a variety of experimental methods to
increase knowledge about the role of vegetation control on seedling establishment and growth. This
may consist of the aerial application of herbicides if in compliance with OFPA. Aerial spraying will be
used only when necessary and other types of herbicide application are operationally impractical.
Over a 60-year period, an intensively treated stand could potentially receive 1-2 applications of
herbicide. On average this would be aerial application on100-300ac/yr (sustained yield basis) out of
~82,000 acres in the permit area. This would be an average of .12 to .36 percent of the permit area
in any given year. Herbicide monitoring will occur to ensure there are no effect to the covered
species, with water quality monitoring occurring in areas where aerial spraying takes place. Should
any evidence be found that herbicide applications in specific target areas are adversely affecting
nearby aquatic areas, the practice will be changed. In extensive treatment areas the use of
herbicides will be limited and selectively used only where necessary to manage invasive species or
as a last resort to promote tree regeneration. Targeted application of herbicides will be used in
extensive treatments if regeneration is not successful. Use of fixed wing planes or helicopters will
not be practiced in extensive stands due to the large number of retained trees.
Controlled Burning. Controlled burns may be used in specified conditions in order to accomplish
research objectives, including stand management activities that would allow for research projects to
study the effects of controlled burning. Controlled burns would not occur inside RCAs.
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3.5

Supporting Infrastructure
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 and
culverts, and quarries. This category of covered activities also includes the abandonment or
decommissioning of such facilities. It is not expected that many new permanent roads will be
constructed during the permit term as the permit area has an extensive existing road network, but it
is estimated that, over the course of the permit term, no more than 40 miles of new roads will be
built. There may be some new road spurs constructed to facilitate research-related stand
management activities. There may also be some road relocation to disconnect current roads from
aquatic features. Any of the activities summarized below could occur during these limited road
construction activities.
Road and landing construction typically involve 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.
Abandonment 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 abandonment will be performed in accordance with
restrictions placed by the Oregon Forest Practices Act (OAR 629) and other applicable statutes,
except in those instances described in Chapter 5. The Forest Practices Act prescribes measures
covering the following.
•

Written Plans for Road Construction (OAR 629-625-0100)

•

Road Location (OAR 629-625-0200)

•

Road Design (OAR 629-625-0300)

•

Road Prisms (OAR 629-625-0310)

•

Stream Crossing Structures (OAR 629-625-0320)

•

Drainage (OAR 629-625-0330 and 629-625-0420)

•

Waste Disposal Areas (OAR 629-625-0340)

•

Road Construction (OAR 629-625-0400)

•

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

•

Stabilization (OAR 629-625-0440)

•

Vacating Forest Roads (OAR 629-625-0650)

•

Wet Weather Road Use (OAR 629-625-0700)
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3.5.1.1

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 turnouts and
log landings. Road construction may also involve surfacing soil roads with rock, lignin, pavement, or
other surface treatments.
Typically, spur roads would be constructed with a subgrade width of approximately 16 feet and a 3foot 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,
would depend on the steepness of the terrain, as well as the type of construction used.
The extent of the existing road system is shown in Table 3-4 and Figure 3-5. This system is stable,
with nominal mileages added or removed each year. The principal foreseeable changes to the
system would consist of construction of temporary roads to access new cutting units. These roads
would typically be decommissioned once the unit was replanted. Similarly, many existing spur roads
that served only to access prior cutting units are expected to be decommissioned. No more than 40
miles of primary or secondary road construction would occur during the permit term. Such
construction would be accompanied by decommissioning of existing roads at an amount equal to or
greater than the amount of primary or secondary road constructed, as described in the conservation
strategy (Chapter 5).

Table 3-4. Summary of Existing Road System

Management Basin
Scattered Tracts1
Mill Creek
Charlotte Luder
Dean Johanneson
Schofield Creek
Big Creek
Benson Roberts
Johnson Creek
Palouse Larson
Henrys Bend
Marlow Glenn
Millicoma Elk
Trout Deer
Ash Valley
Total
1 Disjunct

Road Length
(miles)

Size of Basin
(square miles)

Road Density
(miles of road/square mile)

3.59
28.95
19.95
32.95
23.41
33.78
34.42
35.54
32.65
49.48
50.05
94.57
83.23
27.87

0.61
7.96
9.83
11.44
7.81
12.22
11.44
9.83
10.14
13.00
10.18
17.07
17.72
6.10

5.89
3.64
2.03
2.88
3.00
2.76
3.01
3.62
3.22
3.81
4.92
5.54
4.70
4.57

550.44

145.35

3.79

plan area lands not within one of the listed basins.
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Figure 3-5. Existing Road Network, Water Withdrawal Sites, and Communication and Lookout Sites.
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3.5.1.2

Road Use

Roads in the plan area are primarily used by utility vehicles accessing parts of the forest, heavy
equipment (log trucks and heavy equipment trailers hauled by similar tractors), and recreational
users in vehicles licensed for use on public roadways. All such use is a covered activity under this
HCP. Such 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.

3.5.1.3

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, and timber management may include mechanical control or herbicide
application of roadside vegetation. Mechanical control may include grading, hand cutting, using a
brush hog-type mechanical device, steaming, and other experimental methods.

3.5.1.4

Road Daylighting

The objective of road “daylighting” is to have sunlight exposure to evaporate moisture from the road
so that it is less susceptible to erosion and damage from vehicle traffic. The area along a forest road
will have 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
fillslopes and cutslopes and vegetation for wildlife. The open canopy minimizes roadside crown and
ladder fuels reducing wildfire risk and improving line-of-sight visibility for public safety.

3.5.1.5

Road Abandonment

Road abandonment refers to the process of making a road impassable and effectively closed,
including stabilizing the roadbed surface and removing culverts and other drainage structures. The
road prism remains otherwise intact. Roads are abandoned if deemed non-essential to near-term
future management plans or where access would cause excessive resource damage. The permittee
will determine which roads to abandon or reclaim during project-level analysis. Abandoned roads
and reclaimed roads are left in a condition that is stable and provides for adequate drainage.

3.5.1.6

Road Decommissioning

Road decommissioning refers to the process of returning a road to its natural state. These roads are
“put-to-bed” with stream crossings drainage structures and fills being excavated and removed, road
and landing surfaces permanently drained, and unstable fill slopes stabilized or removed
(excavated). The permittee will determine which roads to decommission during project-level
analysis.

3.5.1.7

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 such structures are
installed and maintained in accordance with all applicable laws and regulations.
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3.5.1.8

Landings

Landings are the sites to which felled logs are yarded, and where they are loaded to trucks.
Construction, maintenance, and decommissioning of landings is performed using the same
techniques, is subject to the same regulatory constraints, and typically occurs at the same times as
previously described for road construction, maintenance, use, and abandonment.

Facilities
3.5.2.1

Research Facilities

[Note to Reader: This is included as a placeholder at this time while DSL and OSU evaluate whether
enough information will be available to include these activities for coverage at the time of permit
application.]

3.5.2.2

Recreation Facilities

[Note to Reader: This is included as a placeholder at this time while DSL and OSU evaluate whether
enough information will be available to include these activities for coverage at the time of permit
application.]

3.5.2.3

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 controlled burning. Some water
is used for chemical mixing. The water developments are all located at springs and have been in
place for many years. The Coos Forest Protection Association maintains access to water
developments by brushing. No new water developments are planned or expected. 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 development, maintenance, and
abandonment will be performed in accordance with restrictions placed by the Oregon Forest
Practices Act (OAR 629) and other applicable statutes.

3.5.2.4

Quarries

As noted in Chapter 2, 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 on the forest
and is used as a source of rock slope protection material, and up to two such quarries could be built
and operational during HCP implementation. 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 Forest Practices
Act rules (OAR 629-625-0900) and other applicable statutes. Any new quarries would be
constructed outside of RCAs.

3.5.2.5

Communication Sites and Lookouts

There are three communication sites that are leased on the Elliott to ODOT/OSP and Coos Forest
Protective Association (Figure 3-5). These sites periodically need maintenance to remain functional
over time. This can consist of clearing of vegetation including trees and shrubs. To protect against
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impacts from wildfires and to retain reliable communications in the event of emergencies, there will
be 500-foot fire breaks around each of these sites, particular the Baldy Butte comm site on the
southwest end of the forest.

3.6

Potential Research Projects

The timber management activities described herein will be conducted in accordance with the Triad
research design described above. Researchers will then design and implement experiments knowing
that timber production and management activities will be held constant at the sub watershed level
over time. Some research projects may only focus on one aspect of the Triad design (e.g., reserves),
while others may test response variables across all three designs. Projects and experiments can be
scaled from an individual management treatment in one sub-watershed to multiple treatments
across many sub-watersheds. Experiments could also be applied beyond the plan area, for example,
comparing results from the ESRF to similar experiments in research forests from around the world.
Research activities are divided into two types: active and passive. Active research would 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, such as a project that included
handling of northern spotted owls. 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 impact covered species in ways that would likely rise to the level of take. Active research is
described further in Chapter 4, Effects Analysis based on the impact mechanisms associated with the
activities as they related to the covered species.
Types of potential short- and long-term research projects, questions, and collaborations that could
occur in the permit area are described in OSU 2020, Appendices 2 and 3. These projects have been
defined through conversations with the ESRF Exploratory Committee, researchers and collaborators
participating in the college’s Fish and Wildlife Habitat in Managed Forests Research Program, and
external reviews from research faculty at the University of Oregon, Swedish University of
Agricultural Sciences, University of Sheffield (UK), The National Center for Air and Stream
Improvement, Colorado State University, and OSU. Research at the ESRF is expected to include
partnerships and collaborations with local, state, regional, national, and international colleagues.

3.7

HCP Implementation Activities

HCP implementation activities are those activities that are a necessary part of plan implementation,
but also have some potential to result in take of one or more of the covered species. These activities
are part of the conservation strategy and the monitoring and adaptive management program. These
activities include, but are not limited to, stand management to accelerate development of late
successional features, stream enhancement activities, and abandonment and decommissioning of
roads. For a complete description of these conservation strategy actions, see Chapter 5, Conservation
Strategy.
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3.8

Activities Not Covered

Recreational hunting and fishing activities in the plan area are regulated by the Oregon Department
of Fish and Wildlife. Legal recreational hunting and fishing is not a covered activity under this HCP
because it is assumed that those activities would not result in take of covered species.
Certain parties have easements providing access and use of lands within the plan area. Use of lands
within the plan area by easement holders or other parties that are not representatives of or
contractors to the permittee is not a covered activity.
Fire suppression is not a covered activity because wildfire is sufficiently rare in the plan area to not
be a foreseeable occurrence during the permit term on a scale that would take covered species. 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. Although highly unlikely to
occur, it is not possible to state the frequency or magnitude of fire suppression activities.
Accordingly, fire suppression activities are addressed in Section 7.8, Changed and Unforeseen
Circumstances.
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Effects Analysis and Level of Take
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 for each covered species includes an assessment
of 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 that have designated critical habitat in the permit area).

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) (hereafter called 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.
•

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.

•

Section 10(a)(2)(B)(ii) and (iv) state that the Services may only issue an incidental take permit
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 Services will need to consult internally to comply with Section 7 of the ESA prior to issuance of
permits. As a component of this internal consultation, the Services must prepare a written biological
opinion describing how the agency’s action will affect all listed species and their designated critical
habitat. 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 include the information necessary for the Services to complete the internal consultation
process under Section 7 of the ESA, including a defined action area and associated effects at the
local, recovery unit, and range-wide scales. Section 7 also requires a determination as to whether
the federal action (i.e., issuance of an incidental take permit) is likely to destroy or adversely modify
designated critical habitat. All of those elements are addressed in the HCP to support the Section 7
analysis completed by the Services.

Approach and Methods
Determining and Defining Effects
The definition of effects used in this HCP follows the 2019 ESA rule revisions (U.S. Fish and Wildlife
Service and National Marine Fisheries Service 2019), which simplified the formal definition of
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“effects of the action” by combining the categories of direct effects, indirect effects, and effects of
interrelated and interdependent actions. The HCP considers effects without further classifying as
whether the effects are considered direct or indirect or resulting from interrelated or
interdependent actions. Per 50 Code of Federal Regulations (CFR) 402, as revised, effects are
considered if they would meet the following criteria.
•

They would not occur but for the proposed action (i.e., implementation of activities described in
Chapter 3, Covered Activities).

•

They are reasonably certain to occur.

The effects analysis assumes that all proposed conservation measures and conditions defined in
Chapter 5, Conservation Strategy, will be implemented as described (i.e., effects considered and
identified are those that would still occur even with conservation measures, including avoidance
and minimization measures, in place).

Sources and Types of Effects
The term effect refers to a change that is the result of a covered activity. This analysis focuses on
effects that change the condition of a covered species or its habitat. Effects can be either adverse or
beneficial. The verb affect is used to mean “to have an effect on.” Covered activities can result in an
effect on covered species that may not result in take. An example of this is the loss of habitat. While
any habitat loss would be an effect on the covered species, whether or not take occurs is linked to
the amount of habitat lost, relative to the amount present, and the period of time over which habitat
loss occurs, is all habitat lost quickly or gradually over a long period of time. Each of those scenarios
of habitat loss would factor into an assessment of whether take is likely to occur.
Effects were determined following an “effects pathway” model described in the HCP Handbook, by
which project activities are subdivided into their individual components that, in total, make up all
the activities that may be needed to complete the covered activity. The model follows the chain of
causation to effects, starting with the covered activities and associated components and stressors to
resource needs of the species that is affected. 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.
Effects considered here are those effects that are reasonably likely to occur after proposed
conditions on covered activities are in place, including the level of take projected to occur over the
duration of the permit. The effects analysis considers the HCP minimization measures as part of the
beneficial and net effects evaluation conducted for each covered species.
The effects analysis relies on the following.
•

Application of the best available information regarding known effects of covered activities
(Chapter 3) on covered species.

•

The distribution and extent of covered species and their habitats (Chapter 2, Environmental
Setting).

•

The natural history, essential behaviors, and resource requirements of covered species (Chapter
2).
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•

Implementation of the conservation measures and conditions on covered activities (Chapter 5)

The approach to analyzing effects was programmatic. As described in Chapter 3, the covered
activities will occur over an 80-year permit term. As a result, this effects analysis provides estimates
of acres of habitat where terrestrial covered species habitat function will be reduced by covered
activities and describes how covered activities may result in loss of ecological processes that
influence the quality of covered fish habitat. Beneficial and net effects for each species were
evaluated to describe the extent to which loss of habitat function will be offset by the research
platform design itself and the conservation measures described in Chapter 5.
Adverse effects include any effects of the covered activities that adversely affect covered species or
their habitat. Adverse effects may reduce the number, range, reproductive success, or survival of the
covered species. Adverse effects may also affect species behavior in ways that negatively affect
reproduction or survival. Adverse effects on covered species’ habitat are effects that reduce the
ability of the habitat to sustain the species by either reducing the quantity or quality of the habitat;
this is also referred to as loss of habitat function.
Effects may also be considered beneficial, insignificant, or discountable. Beneficial effects have
positive effects without any adverse effects on the species or habitat. Insignificant effects relate to
the size of the impact and include those effects that are undetectable, not measurable, or cannot be
evaluated. Discountable effects are those extremely unlikely to occur (U.S. Fish and Wildlife Service
and National Marine Fisheries Service 1998).

Methods and Metrics for Calculating Take
The Oregon Department of State Lands (DSL) has determined that proposed covered activities are
reasonably certain to result in take of one or more of the covered species and, therefore, is applying
for incidental take permits. ESA defines take as: to harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect or to attempt to engage in any such conduct (16 United States Code 1542(b)).
DSL is seeking an incidental take permit 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 kills or injures wildlife by
significantly impairing essential behavior patterns, including breeding, feeding, or sheltering (50
CFR 17.3).
According to the HCP Handbook, the HCP must identify the impacts likely to result from the
proposed incidental take. It must include defined units to quantify impacts in terms of taking a
number of affected individual animals or acceptable habitat surrogate units within the permit area.
These same units are used on the incidental take permit to specify the authorized levels of incidental
take.
The Oregon Coast coho (Oncorhynchus kisutch) take estimate is based on the proportion of each
independent population within the permit area and the acres of projected harvest levels within the
watersheds that overlap with each evolutionarily significant unit (ESU). With the RCAs in place the
potential for take to occur is expected to be largely minimized. For the covered terrestrial species,
take is estimated based on the expected loss, modification, and future growth of habitat, as
determined by considering where individuals have been documented through surveys in the past,
and making assumptions about where there is potential for individuals to occur in the future based
on forest growth projections.
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The unit of take for both northern spotted owl and marbled murrelet is the acres of existing habitat
that would be modified by covered activities over the duration of the permit. A habitat-based
approach is a common practice of USFWS in biological opinions and in the development of HCPs
(U.S. Fish and Wildlife Service 2019). A habitat-based approach to evaluating the effects of the
proposed action on terrestrial covered species is appropriate due to: (1) incomplete survey data at
present; (2) the difficulty and costs of locating all occupied sites; and (3) the difficulty of monitoring
the actual number of individuals taken during implementation of covered activities. As will be
described later, effects on habitat and associated degree of anticipated take corresponds directly to
the research treatments described in Chapter 3, with most effects occurring on lands within
intensive treatments, lower effects within extensive, and lowest effects within reserves. For
northern spotted owl and marbled murrelet, effects are further defined in terms of the number of
known active northern spotted owl nest sites or areas occupied by marbled murrelet that may be
adversely affected under the terms and conditions of the HCP.

Determining Impacts of Take
The impact of the take section considers effects with minimization measures in place, but prior to
any compensatory mitigation. Compensatory mitigation is considered as part of the beneficial and
net effects analysis. While authorized take relates to individuals of a covered species, the impact of
taking considers the population-level impact that is commensurate with the species distribution and
permit area. Per the HCP Handbook, determining impacts of take consists of defining the context and
intensity 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 percent of the ESU affected for aquatic covered species and
the quantity and degree to which habitat would be affected for both terrestrial and aquatic covered
species.

Determining Effects on Critical Habitat
The Effects on Critical Habitat section for each species provides an analysis of the effects on critical
habitat. This analysis is not a requirement for an HCP but is intended to assist the Services in their
mandatory evaluation of whether the federal action of issuing a Section 10(a)(1)(B) permit may
destroy or adversely modify designated critical habitat. The Services document this analysis in their
Section 7 biological opinions to conclude their intra-service consultation.
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 models and
using occupancy data.
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Effects Analysis for Northern Spotted Owl
Sources and Types of Take
The research and other covered activities described in Chapter 3 were designed to minimize effects
on listed species, including northern spotted owl. Direct interactions, such as disturbing actively
nesting northern spotted owls, will be avoided through seasonal harvest restrictions described in
Chapter 5. As detailed later in this section, the research design and treatments described in Chapter
3, together with conservation strategies described in Chapter 5, are projected to result in a net
increase in northern spotted owl habitat on the Elliott State Research Forest (ESRF) over the 80year permit term. However, to achieve research goals, localized harvest, thinning, roads, and other
covered activities will occur within northern spotted owl habitat.
Of the covered activities described in Chapter 3, the primary source of take over the permit term is
projected to be timber harvest, stand management, and road system management. The primary type
of take projected to occur will be localized losses of nesting, roosting, and foraging habitat. Details
regarding the amount of habitat modification are described in Section 4.4.2, Amount of Take.

4.4.1.1

Effects Pathways

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

Remove large trees and associated canopy cover required for nesting.

•

Eliminate perches, canopy cover, and multiple canopy layers required for roosting and foraging.

•

Reduce available prey that is associated with high levels of forest structure.

•

Increase the presence of competitors and predators that can use habitats modified by timber
harvest, including great horned owls, barred owls, and corvids.

•

Fragment habitat so that habitat patches become inaccessible or require additional effort and
predation risk to access.

•

Create habitat that reduces the resilience of spotted owls to barred owl competition.

Behavioral responses to such changes by individual northern spotted owls may include individuals
traveling farther to find prey, shifting core use areas, and—in extreme cases—abandonment of
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. Harm would occur when energy deficits result in
reduced nesting successes or mortality of adults through starvation, exposure (heat/cold/rain),
disease, or predation.
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4.4.1.2

Habitat Effects by Research Treatments

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

Intensive Treatments
Most modification of northern spotted owl habitat will occur within lands allocated for intensive
harvest, which includes even-age management of existing Douglas fir plantations using clear-cut
harvesting techniques suitable for the terrain. While specific treatments within intensive treatments
may vary slightly in rotation length, leave tree retention, type of site preparation, species planted,
and other management techniques, the overall result will be forest stands that lack sufficient forest
structure and composition needed by northern spotted owls for nesting, roosting, and foraging.

Extensive Treatments
The flexibility provided in the research design for extensive treatments described in Chapter 3,
together with the tree retention and other conservation actions described in Chapter 5, are expected
to minimize adverse effects on northern spotted owl habitat quality within extensive treatments and
will also include some beneficial effects. Within extensive treatments, live trees will be retained as
needed to meet various experimental goals, as well as to incorporate existing northern spotted owl
habitat into the research design, resulting in patches and blocks of habitat that are expected to
remain suitable for northern spotted owl, while habitat values will be lost to varying degrees in
more heavily treated areas.
In addition, as also described in Chapter 5, extensive treatment stands that are located inside of the
core use circle (within 0.5mile) of active northern spotted owl nest sites (as shown in Figure 2-6)
will result in the retention of at least 50 percent of pre-harvest density in the stand, unless:
1. Nesting activity surveys were conducted according to USFWS survey protocols and it was
determined that the nest site is not active.
2. Research shows that habitat function for the covered species will persists at lower stand
densities,
3. The stand is part of a research study designed to examine species response to management
activities that requires retention below 50 percent.
Any changes in retention standards, including the rationale for the change, would be presented to
the Advisory Committee (See Chapter 7) prior to the changes being implemented. This condition
only applies to northern spotted owl activity centers as defined by Figure 2-6. If new owl nest
locations are discovered in the future, outside of those shown in Figure 2-6, the retention standards
described in this condition would not be required in those locations. Those stands may be subject to
removal of 20-80% of the pre-harvest stand density. Northern spotted owls that begin nesting in
areas where these long-term management experiments are occurring will be tracked as part of the
data analysis for the research projects and the effects of management on those new locations where
be included in annual reports.
While leave tree standards will reduce effects within extensive treatments, some adverse effects
within extensive treatments would be unavoidable. Extensive harvest treatments will be treated
initially by variable density regeneration harvests, so canopy cover and tree density is likely to fall
below that required by northern spotted owls throughout much of the area within extensive harvest
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following initial treatments. Habitat values may remain in leave patches or in areas of high-density
retention, 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 the owl to continue 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 and red tree voles (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 regeneration harvests within extensive treatments would be
conducted within Douglas-fir plantations, with the intent to increase complex, older forest
conditions over time. Any treatments in older forests would include high retention to minimize
effects.
In summary, extensive harvest treatments will have at least short-term adverse effects on northern
spotted owl habitat values. However, much of the extensive areas are expected to continue to
provide foraging and dispersal habitat. Overall forest legacy structure is expected to increase
throughout extensive treatments over time. As part of the research design, over 10,000 acres of
extensive treatments will be converted from Douglas-fir plantations into multi-age, legacy filled,
complex canopy forests that have trees that continue to age to 125 years. The collective value of
these stands is expected to increase for northern spotted owls over time, particularly for foraging
habitat. Based on research published by Olson et al. (2004), a mixture of forest types with older
forest, younger forest and non-forest may be best for spotted owl survival and reproduction in the
Oregon Coast Range. Therefore, the mosaic created by extensive treatments is expected to continue
to contribute to the overall landscape value of the ESRF for northern spotted owls.

Reserve Treatments
Effects from treatments within reserves are expected to be wholly beneficial, insignificant, or
discountable. No harvest will occur within forests more than 65 years old as of 2020. Research
treatments on younger stands 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, such as avoiding activities during the
active nesting season, will further minimize effects from treatments within reserves.

Amount of Take
To quantify the level of incidental take of northern spotted owls, the HCP uses the habitat categories
in Davis et al. (2016) and translates them into more meaningful biological terms, such as nesting,
roosting, and foraging habitat1. In addition, the HCP considers the effects on the active (i.e., currently
occupied) northern spotted owl pair sites described in Chapter 2 (Table 2-4) as well as pair sites

1

Davis et al. (2016) used multi-factor habitat models to rate and map northern spotted owl nesting and roosting
habitat throughout the range of the species. The ratings used by Davis et al. were for nesting and roosting habitat
only (i.e., did not rate foraging habitat). Therefore, for this assessment, areas rated and mapped as “highest” and
“suitable” by Davis et al. (2016) were considered suitable roosting and nesting habitat, while areas rated and
mapped as “marginal” were considered suitable foraging habitat. Forest classified as “unsuitable” were considered
dispersal and/or non-habitat.
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that may become established in the future over the life of the HCP, using habitat quality to estimate
where future use is likely to occur. The following sections detail the amount of take anticipated to
occur over the permit term based on these two metrics.

4.4.2.1

Nesting, Roosting, and Foraging Habitat

While the research design and associated treatments were developed to avoid older forests,
particularly within 0.5 mile of known northern spotted owl activity centers, some research
treatments with timber harvest will occur within northern spotted owl nesting, roosting, and
foraging habitat. Based on the research design and treatments presented in Chapter 3:
•

2,372 acres of Douglas-fir plantations under the age of 65 years old modeled as highly suitable
or suitable northern spotted owl nesting/roosting habitat and are included in the intensive
harvest treatment, which will be clearcut harvested over several decades. This represents
approximately 7 percent of highest and moderate habitat within the permit area (8 percent of
highest and 5 percent of moderate) (Table 4-1).

•

4,446 acres of highly suitable or suitable nesting/roosting habitat is located within extensive
stand research treatments, which represents approximately 13 percent of such habitat within
the permit area (15 percent of highest and 7 percent of moderate) (Table 4-1).

•

Considering all habitat ratings (highly suitable, suitable, and marginal), treatments within
extensive and intensive treatments are expected to adversely affect 13,643 acres, or 26 percent,
of all modeled habitat, including 5,844 acres rated as highest quality (20 percent of total existing
highest quality habitat), 974 acres rated as marginal (12 percent), and 6,825 acres (37 percent)
of habitat rated as marginal (Table 4-1).

Further discussion is provided later in the chapter about potential effects on individual northern
spotted owl activity centers. Per Condition 1 (Chapter 5), harvest or other covered activities will not
occur within distances of active nest sites during the critical breeding period (between March 1 and
July 7).
Figure 4-1 shows the distribution of habitat quality among the research designations described in
Chapter 3. Table 4-1 provides a summary of modeled habitat type across the research treatments.
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Table 4-1. Northern Spotted Owl Nesting/Roosting Habitat1 by Research Treatment Treatments
HCP Definition

Nesting, Roosting, Foraging

Davis et al. (2016)
Treatment

Highly Suitable

Suitable

Foraging

Dispersal or
Non-Habitat

Marginal

Unsuitable

Type2

Reserves (MRW
RCAs and reserves
and entire CRW)

20,566

77%

7,400

88%

11,795

64%

14,776

51%

MRW Extensive

3,856

15%

590

7%

3,615

19%

5,334

19%

MRW Intensive

1,988

8%

384

5%

3,210

17%

8,708

30%

26,410

100%

8,374

100%

18,620

100%

28,818

100%

Total

CRW = conservation research watersheds
MRW = management research watershed
1 Based on Davis et al. 2016. Quality ratings were based on nesting and roosting habitat, so highly suitable and
suitable nesting/roosting habitat is where impacts on nesting owls is more likely to occur. Marginal nesting/roosting
habitat is assumed to be suitable foraging and dispersal habitat.
2 Treatment designations of specific stands within MRWs are either extensive, intensive, or reserve. See Chapter 3 for
specifications.
3 Percent distribution of habitat type among each treatment (e.g., 43% of highest value habitat is located within the
CRW treatment).
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Figure 4-1. Northern Spotted Owl Nesting/Roosting Habitat1 by Research Treatment

4.4.2.2

Dispersal Habitat

The majority of the CRW and MRW reserves are expected to develop into nesting, roosting, and
foraging habitat over the permit term. These areas will continue to support dispersing northern
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spotted owls. The permittee’s commitment to retaining at least 40 percent of the management
research watershed (MRW) as dispersal habitat is an acknowledgement that habitat quality will be
reduced in areas that are intensively harvested, and even in some areas that are extensively
harvested, if retention is low. However, overall the MRW will continue to provide nesting, roosting,
and foraging habitat, in areas managed as extensive and reserve treatments. The remainder will
provide at least a base level of dispersal habitat. The pace of harvest activities is modest (on average
<1,000 acres/yr.), so maintaining this base level of dispersal habitat should not be a challenge.

4.4.2.3

Northern Spotted Owl Activity Centers

Activity Centers Located within the Permit Area
USFWS (2012) uses three contexts by which to evaluate effects on specific northern spotted owl
sites.
•

Activity Centers. Location or point representing “the best of detections” such as nest stands,
stands used by roosting pairs or territorial singles, or concentrated nighttime detections.

•

Core Use Area. The area of concentrated use within a home range that receives
disproportionally high use (Bingham and Noon 1993), 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, which is where the ESRF is located.

•

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 that equates to ~
4,523 acres.

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

≥40 percent of the home range (i.e., 40 percent of area within a 1.5-mile radius circle centered
on the activity center, which equates to ≥ 1,809 acres of nesting, roosting, and foraging habitat
within the 4,523 -acre circle.)

•

≥50 percent of the core use area (a 0.5-mile circle centered on the activity center, which equates
to ≥222 acres of nesting, roosting, and foraging habitat within the 503-acre, 0.5-mile radius
circle.) Habitat within core use areas also contributes to home range thresholds because the
home range envelops core use areas.

Determining where covered activities described in Chapter 3 may remove habitat to levels below
these thresholds is complicated by the fact that some home range circles centered within the permit
area extend beyond the permit area, where habitat conditions will be subject to actions beyond the
control of the Permittee. To determine if covered activities may exceed take thresholds at any of the
23 activity centers centered on the permit area (as described in Chapter 2), each was evaluated to
determine if existing habitat retained within the permit area under the research design would be
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sufficient to maintain habitat above the thresholds for the entire home range and core area,
regardless of habitat on lands outside the permit area.
Based on these criteria and on the research treatments and habitat modeling2, no take is expected to
occur at 11 activity centers where existing habitat protected within reserves is sufficient to maintain
both the core area and home range above thresholds entirely within the permit area. No take is also
expected at another sites where existing habitat within reserves is below thresholds, but no harvest
of existing habitat is proposed, and reserve areas are sufficiently large to eventually provide habitat
at above thresholds for both core area and home range. Table 4-2 details information related to
these 12 activity centers where no take is anticipated. Figure 4-2 shows the location of all active
activity centers, together with underlying research treatments.
The remaining 11 activity centers in the permit area may be subject to habitat loss that results in
take, based on research treatments and existing habitat conditions. There are three situations that
may occur that will reduce habitat quality or quantity in ways that could result in take. They could
occur in either core areas or home ranges, or both:
•

Temporal Habitat Deficit is projected to occur when three conditions are met: (1) habitat is
currently above threshold levels, (2) the amount of existing habitat protected within reserves is
below thresholds, and (3) the reserve capacity (total area of habitat and non-habitat) is
sufficient to eventually provide habitat above threshold levels with ingrowth of additional
habitat over time. In such cases, habitat may fall below thresholds if habitat harvest occurs
outside of reserves before replacement habitat develops within reserves.

•

Continued Habitat Deficit is projected to occur where habitat is currently below thresholds,
additional harvest of existing habitat is projected, and reserve capacity is insufficient to provide
sufficient ingrowth to eventually raise habitat above threshold levels.

•

New Habitat Deficit is projected to occur where habitat is currently above thresholds, but
harvest is projected to reduce habitat below thresholds and reserve capacity is insufficient to
provide enough ingrowth to eventually raise habitat above threshold levels.

Based on these three types of habitat loss, the following breakout of effects is projected to occur as a
result of implementing the covered activities described in Chapter 3:
•

Take of two activity centers is expected to occur due to additional harvest within core area and
home range that are already below thresholds.

•

Take of four activity centers is expected to occur if habitat is harvested within the core area
or/or home range before replacement habitat develops within reserves.

•

Take of one activity center is projected to occur due to harvest reducing habitat within the home
range from above 40% to below 40%.

•

Take of four activity centers (three pairs and one resident single) is expected to occur due to
harvest reducing habitat within the core area from above 50% to below 50%.

Table 4-3 details the proportion of existing habitat to be conserved within the core use and home
range areas, together with the degree of take anticipated, based on research treatments and existing
habitat conditions. It is important to consider that this take assessment is based on the best
2

The activity center assessment combined all roosting, nesting, or foraging habitat (highly suitable, suitable, and
marginal ratings, as defined by Davis et al. 2016)
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objective criteria available, but that actual take due to harming specific pairs or individuals is not
possible to accurately predict due to a complex array of factors, including site specific conditions,
individual behaviors, fluctuations in weather patterns and prey abundance, and the dynamic nature
of spotted owl and barred owl occupancy on the landscape. The spotted owls that occupied the
“active” activity centers considered in this assessment may have been already been displaced by
barred owls and have either died or established territories in different locations, and new territories
may have become established. Also, as shown in the most recent survey report prepared for the
ESRF (Kingfisher 2016), spotted owls on the ESRF are known to move between different activity
centers and even between different mates. Therefore, this assessment should be considered as an
assessment of areas that have been shown to support territorial pairs of northern spotted owls in
the past, and the degree to which the research framework will continue to protect the existing
capacity of these area to support nesting pairs of northern spotted owls over the duration of the
HCP, rather than a tally of take on individual owls.
It is also important to consider that the majority of existing habitat within core use area and home
range circles of activity centers is located within in reserves and, to a lesser extent, within extensive
treatments. The amount in intensive (where clear-cut harvest will occur) within active owl core area
and home range circles was minimized during development of the research design, as almost all
areas designated as intensive treatments are existing Douglas-fir plantations less than 65 years old.
Habitat harvest that will occur within active owl core area and home range circles will be spaced out
over time and not all intensive and extensive harvest will occur at the same time, or even within
decades of each other. In addition, many stands within extensive treatments are expected to remain
suitable for foraging habitat even after harvest is conducted due to retention standards described in
Chapters 3 and 5. However, this HCP considers loss of habitat in these sites as part of the amount of
take projected to occur, since the actual timing of harvest is not known.
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Table 4-2. Northern Spotted Owl Activity Centers Where Minimum Habitat Thresholds1 are met Entirely by Existing Habitat Conserved Under
the Research Design
ID#

HOME RANGE
(>40% habitat threshold)

Activity Center
Name

CORE AREA
(>50% habitat threshold)

Total
% Home
Total Existing
Existing
Total Reserve
% Core
Existing
Range within Habitat (All Habitat within (Habitat and Area within Habitat (All
Permit Area2 Allocations)3
Reserves4
Non-Habitat)5 Permit Area Allocations)
66
53
50
54
56
68
59
45
42
38
36
37

Johnson Creek
Scholfield Creek
Benson Creek
Johanneson
Creek
Charlotte Creek
Upper Roberts
Creek
Luder Creek
Alder Creek
Dean Creek
Roberts Creek
Murphy Creek
Wind Creek

Existing
Total
Habitat
Reserve
within
(Habitat and
Reserves Non-Habitat)

99%
96%
94%
78%

67%
64%
65%
61%

62%
64%
62%
61%

87%
96%
89%
78%

100%
100%
100%
100%

76%
83%
82%
82%

76%
83%
82%
82%

100%
100%
100%
100%

97%
100%

76%
64%

76%
52%

97%
73%

100%
100%

85%
68%

85%
68%

100%
99%

100%
99%
80%
72%
67%

74%
71%
56%
51%
41%
37%

67%
71%
53%
51%
41%
37%

84%
99%
74%
72%
67%
69%

99%
99%
76%
74%
88%
96%

81%
79%
54%
61%
67%
42%

81%
79%
54%
61%
67%
42%

99%
99%
76%
74%
88%
96%

69%

1 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 ≥251 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 ≥1,809 acres of habitat). Sites where research design will conserve habitat above these home range and core use area thresholds are
expected to be adequate to support nesting owls.
2 % Home Range within Permit Area is the proportion of the circle, centered on the activity center, that is within the permit area.
3 Total Existing Habitat (All Allocations) is the amount of habitat within the permit area portion of the circle. Percentage is the percentage of the total circle (i.e., in and
outside the permit area)
4 Existing Habitat within Reserves is the percentage of the total circle (i.e., in and outside the permit area) with existing habitat protected within reserves within the
permit area.
5 Total Reserve (Habitat and Non-Habitat) is the total reserve size as a percentage of the total circle, which may include some areas that are currently not habitat.

= Above Threshold
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Table 4-3. Northern Spotted Owl Activity Centers in the Permit Area where Minimum Thresholds1 are not Met by Existing Habitat Conserved
under the Research Design

ID#

Activity
Center
Name
(pairs
unless
otherwise
indicated)

HOME RANGE
(>40% habitat threshold)

%
Total
Home Existing
Range Habitat
within
(All
Permit AllocaArea2 tions)3

Existing
Habitat
within
Reserves4

CORE AREA
(>50% habitat threshold)

Total
Reserve
(Habitat
and NonHabitat)5

% Core
Area
within
Permit
Area

Total Existing
Habitat (All
Allocations)

Existing
Habitat
within Reserves

Take Assessment

Total
Reserve
(Habitat
and NonHabitat)

62

Footlog
Creek

84%

53%

38%

48%

95%

71%

64%

85%

57

Cougar
Creek

100%

55%

32%

46%

100%

61%

39%

58%

69

Panther
Creek
(Resident
Single)

100%

64%

34%

46%

100%

61%

41%

57%

81%

53%

32%

40%

100%

70%

45%

51%

57%

35%

28%

39%

59%

41%

36%

46%

38%

27%

21%

26%

61%

42%

31%

35%

61
46

14

Upper Elk
(Resident
Single)
Palouse
Creek
Lower Camp
Creek
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ID#

Activity
Center
Name
(pairs
unless
otherwise
indicated)

HOME RANGE
(>40% habitat threshold)

%
Total
Home Existing
Range Habitat
within
(All
Permit AllocaArea2 tions)3

Existing
Habitat
within
Reserves4

CORE AREA
(>50% habitat threshold)

Total
Reserve
(Habitat
and NonHabitat)5

% Core
Area
within
Permit
Area

Total Existing
Habitat (All
Allocations)

Existing
Habitat
within Reserves

Take Assessment

Total
Reserve
(Habitat
and NonHabitat)

63

Lower Mill
Creek

56%

40%

31%

38%

92%

73%

71%

84%

55

Upper
Millicoma

100%

67%

34%

44%

100%

76%

38%

43%

65

West Glenn
Creek

100%

68%

35%

45%

100%

52%

16%

29%

64

Marlow
Ridge

66%

36%

16%

23%

84%

50%

22%

33%

70

Salander
Creek
(Resident
Single)

87%

59%

29%

35%

100%

75%

21%

26%
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home range
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and Home Range. Take expected by
reducing habitat within both core area and
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insufficient to meet either core area or
home range thresholds.
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1 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 ≥251 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 ≥1,809 acres of habitat). Sites where research design will conserve habitat above these home range and core use area thresholds are
expected to be adequate to support nesting owls.
2 % Home Range within Permit Area is the proportion of the circle, centered on the activity center, that is within the permit area.
3 Total Existing Habitat (All Allocations) is the amount of habitat within the permit area portion of the circle. Percentage is the percentage of the total circle (i.e., in and
outside the permit area)
4 Existing Habitat within Reserves is the percentage of the total circle (i.e., in and outside the permit area) with existing habitat protected within reserves within the
permit area.
5 Total Reserve (Habitat and Non-Habitat) is the total reserve size as a percentage of the total circle, which may include some areas that are currently not habitat.

= Above Threshold
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Figure 4-2. Activity Centers and associated Activity Center Radii Located within and Adjacent to
the Permit Area
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Activity Centers Located on Adjacent Lands
Five northern spotted owl activity centers are within 1.5 miles of the permit area, and thus rely on
the permit area to sustain them at some level (Table 4-4, Figure 4-3). Two of the northern spotted
owl activity centers only overlap the permit area by 5 percent. The others overlap more, but in all
cases there is enough of the permit area within those circles that are in reserves to meaningfully
contribute to the persistence of those activity centers. No take is expected to those adjacent five
activity centers.
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Table 4-4. Northern Spotted Owl Circles with Activity Centers Located on Adjacent Lands

ID#

2176
2938
3159
3531

4166

Activity
Center Name
Upper Mill
Creek
Marlow
Creek
Tom Fool
Creek
Lockhart
Road
Lower West
Fork
Millicoma

% Home
Range
within
Permit
Area

HOME RANGE
Existing Habitat
Existing Habitat
within Permit
within Permit Area Area Reserves as
(all treatments) as Percent of Total
Percent of Total
Home Range a
Home Range Circle
Circle

CORE AREA
Total
Reserve
(Habitat
and NonHabitat)

% Core
Area
within
Permit
Area

Existing Habitat
Existing Habitat
Total
within Permit Area within Permit Area
Reserve
(all treatments) as Reserves as Percent (Habitat and
Percent of Total Core of Total Core Area
NonArea Circle
Circle
Habitat)

53%

30%

20%

27%

19%

14%

8%

10%

9%

5%

4%

4%

6%

2%

2%

2%

40%

27%

17%

21%

46%

24%

23%

29%

6%

4%

3%

4%

0%

0%

0%

0%

11%

6%

3%

4%

0%

0%

0%

0%

1 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 ≥502 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 ≥4,523 acres of habitat). Sites where research design will conserve existing habitat above these home range and core use area
thresholds are expected to be adequately conserved.
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4.4.2.4

Effects on Critical Habitat

USFWS has designated critical habitat totaling 38,746 acres for the northern spotted owl in the
permit area (U.S. Fish and Wildlife Service 2012, 2021). Approximately 50 percent of designated
critical habitat within the permit area was modeled as marginal or lowest quality. Approximately 37
percent was modeled as highly suitable and 13 percent is 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 modified from covered
activities relates to the type and quality of habitat of the critical habitat when the covered activity
occurs. Not all critical habitat supports northern spotted owl and habitat quality is variable, as the
USFWS justification for designating much 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 (U.S. Fish and Wildlife Service 2012, 2021).
In addition, in designating critical habitat (USFWS 2012), the USFWS does not recommend that
spotted owl critical habitat areas be set aside and left alone. Rather, the FWS strongly supports
active forest management if it helps restore overall forest health. In the moist forests west of the
Cascade Mountains, the FWS supports thinning and patchy regeneration harvests that mimic natural
forest processes within designated critical habitat.
In general, designated critical habitat that is located in reserves, riparian conservation areas (RCA),
and other non-harvest areas is expected to increase in habitat value during the permit term. As
described in Chapter 3, research management activities in reserves will be focused on improving
habitat values.
As described in Section 4.4.1, Sources and Types of Take, stands within extensive treatments are
expected to continue to provide northern spotted owl foraging and dispersal habitat, with nesting
and roosting habitat protected within reserves. While covered activities described in Chapter 3 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. As described in Chapter 5, leave tree strategies for extensive
stands will retain northern spotted owl habitat not already located in designated reserves. In
addition, based on research published by Olson et al. (2004), a mixture of forest types with younger
forest and non-forest may be best for spotted owl survival and reproduction in the Oregon Coast
Range. Of the 38,746 acres of designated northern spotted owl critical habitat in the permit area,
13,739 acres are located within extensive treatments, including 185 acres of highly suitable and 202
acres of suitable habitat value habitat.
Designated critical habitat within intensive treatments is expected to be lost over the duration of the
permit. A total of 3,972 acres of designated critical habitat for northern spotted owl is located in
intensive treatments. Of this, 22 percent (2,376 acres) is modeled as lowest value habitat, 11 percent
(998 acres) is modeled as marginal, 2 percent is modeled as moderate (115 acres), and 3 percent is
modeled as highest (483 acres).
Table 4-5 and Figure 4-3 summarize the acres of critical habitat inside and outside of reserves by
modeled habitat category.
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Table 4-5. Acres of Designated Critical Habitat for Northern Spotted Owl, by Research Treatments
and Modeled Nesting/Roosting Habitat Classification (Davis et al., 2016)
Treatment
Type

Highly Suitable

Suitable

Marginal

Unsuitable

Total

Reserves

12,558

88%

4,760

94%

6,570

75%

7,147

67%

31,035

Extensive

1,185

8%

202

4%

1,161

13%

1,191

11%

3,739

Intensive

483

3%

115

2%

998

11%

2,376

22%

3,972

Total

14,226

5,078

8,727

10,715

38,746

14,000
12,000
10,000
8,000
6,000

4,000
2,000
Reserves
Highly Suitable

Extensive
Suitable

Marginal

Intensive
Unsuitable

Figure 4-3. Acres of Designated Critical Habitat for Northern Spotted Owl, by Research Treatments

Impact of the Taking
The extent of projected take of northern spotted owls will occur within the following contexts and
level of intensity.

Habitat
•

2,372 acres of Douglas-fir plantations under the age of 65 years old modeled as highly suitable/
suitable northern spotted owl habitat and are included in the intensive harvest treatment and
will be clearcut harvested over several decades. This represents approximately 7 percent of
highest and moderate habitat within the permit area (8 percent of highest and 5 percent of
moderate-rated habitat).

•

4,446 acres of highly suitable/suitable habitat is located within extensive stand research
treatments, which represents approximately 13 percent of such habitat within the permit area
(15 percent of highly suitable and 7 percent of suitable habitat).
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•

Considering all habitat ratings (highly suitable, suitable, and marginal), treatments within
extensive and intensive treatments are expected to adversely affect 13,643 acres, or 26 percent,
of all existing habitat, including 5,844 acres rated as highly suitable (20 percent of total existing
highly suitable habitat), 974 acres rated as suitable (12 percent), and 6,825 acres (37 percent) of
habitat rated as marginal.

Activity Centers
•

No take is expected to occur at 11 activity centers where existing habitat protected within
reserves is sufficient to maintain both the core area and home range above thresholds entirely
within the permit area.

•

No take is also expected at another site where existing habitat within reserves is below
thresholds, but no harvest of existing habitat is proposed, and reserve areas are sufficiently
large to eventually provide habitat at above thresholds for both core area and home range.

•

Take of one activity center is projected to occur due to harvest reducing habitat within the home
range from above 40% to below 40%.

•

Take of two activity centers is expected to occur due to additional harvest within core area and
home range that are already below thresholds.

•

Take of four activity centers is expected to occur if habitat is harvested within the core area
or/or home range before replacement habitat develops within reserves.

•

Take of four activity centers is expected to occur due to harvest reducing habitat within the core
area from above 50% to below 50%.

•

Five northern spotted owl existing activity centers are within 1.5 miles of the permit area, and
thus rely on the permit area to sustain them, at some level. Two of these centers only overlap the
permit area by 5 percent. The others overlap more, but in all cases, there is not enough of the
permit area within those circles is in reserves to meaningfully contribute to the persistence of
those activity centers. No take is expected from covered activities in those five activity centers
adjacent to the permit area.

Of these various types of projected take, reducing existing core area habitat from above thresholds
to below are the most biologically significant, as core areas are believed to be the most essential
component of habitat for the persistence of northern spotted owls on the landscape. In particular,
the three sites where core areas around active pair sites will be reduced below thresholds and
where reserve acreages are insufficient to provide adequate replacement habitat are the most
significantly affected sites. As previously shown in Table 4-3, these are the Upper Millicoma, West
Glenn Creek, and Marlow Ridge sites.
Because the northern spotted owl population continues to decline across its range, and particularly
within the Oregon Coast ecoregion (U.S. Fish and Wildlife Service 2011; Dunk et al. 2019; Dugger et
al. 2016), any unmitigated loss of habitat in this area —particularly habitat currently occupied by
northern spotted owls—would be significant locally, regionally, and at the population level.
As described in Chapter 2, northern spotted owl populations on the Oregon Coast Range are
declining by approximately 5 percent per year, the highest rate of decline in Oregon and the second
highest rate of decline in all of 12 study areas located across the range of the northern spotted owl in
(Lesmeister et al. 2018). The impact of the taking is complicated by the continued presence of
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barred owls and associated territorial displacement of northern spotted owls, as much of the recent
declines in spotted owl populations has been attributed to displacement by barred owls (Dgger et al.
2016), rather than habitat modification. Should this rate continue, the northern spotted owl
population along the Oregon Coast would be extirpated by approximately the end of the century.
In addition, the ESRF is located in an area important to the distribution of northern spotted owls,
with private lands dominating portions of the surrounding lands, the ESRF provides both a source of
new owls to populate adjacent lands as well as a location for dispersing owls from surrounding
lands to colonize.
Therefore, in the absence of consideration of replacement habitat, the overall impact of the taking
would have significant adverse effects on the northern spotted owl population in the Oregon Coast
range. Beneficial and net effects of the HCP – including the projected offset of these adverse effects
through development of additional habitat -- are described in Chapter 5.

Effects Analysis for Marbled Murrelet
Sources and Types of Take
The covered activities described in Chapter 3 were developed to minimize effects on listed species,
including marbled murrelet. Direct interactions, such as disturbing actively nesting marbled
murrelets, will be avoided through seasonal harvest restrictions described in Chapter 5. As will be
described later in this section, the research design and treatments, together with conservation
measures outlined in Chapter 5, are projected to result in a net increase in marbled murrelet habitat
over the 80-year permit term. However, to achieve research goals, some incidental take of marbled
murrelet will be unavoidable, including localized harvest, thinning, roads, and other covered
activities within occupied and potential marbled murrelet nesting habitat (see Figure 2-10).
Of the covered activities described in Chapter 3, the primary source of take over the permit term is
projected to be habitat modification resulting from timber harvest, thinning, and associated roads
within intensive harvest areas and some extensive harvest areas. The type of take projected to occur
will be localized losses of occupied and potential marbled murrelet nesting habitat, although such
losses are expected to be rare. Details regarding the amount of projected take via habitat
modification are described in Section 4.5.2.

4.5.1.1

Effects Pathways

Modification of habitat through covered activities is anticipated to result in the following categories
of stressors on marbled murrelets.
•

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

•

Subject interior nesting habitat to forest edge, thus increasing access to nest sites by predators
(primarily corvids).

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 one 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 located 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 would occur when energy deficits result in
reduced nesting successes or mortality of adults through starvation, exposure (heat/cold/rain),
disease, or predation.

4.5.1.2

Habitat Effects by Research Treatment

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

Intensive Treatments
Marbled murrelet occupied and potential nesting habitat located within intensive treatments will be
harvested and lost at some point during the permit term. While intensive harvest areas will include
some leave trees, the level of leave tree protection is not expected to be sufficient to support nesting
marbled murrelets and, therefore, any habitat located within intensive treatments is expected to
become non-habitat following initial treatment under the research framework. Intensive treatments
are located within existing Douglas-fir plantations where remnant habitat is located either on the
edge of stands or within small, isolated patches of habitat, so no large contiguous patches of nesting
habitat are expected to be lost. Further, for every acre of intensive treatment in the MRW, there is
an acre of reserve allocated.

Extensive Treatments
Effects on much of the marbled murrelet nesting habitat located within extensive treatment areas
will be avoided through leave tree standards described in Chapter 5 (Condition 2). However, in
some situations, extensive treatments – including commercial thinning – may degrade habitat
around a nest site to a point where marbled murrelets no longer select nest sites in those locations
or experience a higher degree of nest predation due to reduced forest cover and increased exposure
to predators.
Extensive treatment stands will include retention of between 20 percent and 80 percent of preharvest density outside of RCAs. Stands that survived the 1868 fire that are located within extensive
treatments will not be harvested. Those areas have been placed in reserves. Where extensive
treatments include occupied marbled murrelet habitat (as defined in Figure 2-10), at least 80
percent of pre-harvest density will be retained unless the following conditions are met:
1. Nesting activity surveys were conducted over a number of years, including during good ocean
conditions, and it was determined that the stand was not occupied,
2. Research shows that habitat function for the covered species will persist at lower retention
densities, or
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3. The stand is part of a research study designed to examine species response to management
activities that result in reducing stand density outside of the RCAs below 80 percent3
Any changes in retention standards, including the rationale for the change, would be presented to
the Advisory Committee (See Chapter 7) prior to the changes being implemented. This condition
only applies to occupied marbled murrelet habitat as shown in Figure 2-10. Retention of trees in
those stands outside of RCAs will retain some habitat value for marbled murrelets. Retention will
also reduce effects on adjacent occupied habitat (in reserves) by retaining a buffer against habitat
edge effects.
If areas outside of those shown in Figure 2-10 become occupied in the future, the retention
standards described in this condition will not apply in those new occupied locations. If nesting
marbled murrelets begin to use areas that are being managed as part of the long-term research
projects those nesting murrelets become one of the response variables studied. Those stands would
be subject to removal of 20-80% of the pre-harvest density, consistent with extensive management
across the forest. These retention standards, coupled with restrictions on harvest activities during
the active nesting season (see Condition 1 in Chapter 5), will minimize effects on nesting marbled
murrelets.
The operational standards for extensive treatments are expected to minimize effects in occupied
habitat due to a high green tree retention in such locations (See Chapter 5, Condition 2). While
stressors such as increased corvid populations may result from harvest within extensive stands,
commitments to retention in Condition 2 in Chapter 5 are expected to retain some existing nesting
habitat within extensive treatments.
As described in the draft Research Proposal, occupied and potential marbled murrelet habitat
located within the intensive, extensive, and reserve treatments will be a research focal area. Such
research will address the important question of whether it is better to concentrate harvesting effects
(i.e., using a combination of reserves and intensive), or spread out harvesting effects using an
ecological silviculture approach (i.e., using less disruptive methods such as planned within extensive
stands).

Reserve Treatments
Stand management activities will occur in the CRW and reserves. These activities will primarily be
thinning aimed at setting these stands on a trajectory to develop old forest structure, which will
increase the habitat value for marbled murrelets. These stand management activities will occur in
the first 20 years of HCP implementation and will focus on Douglas fir plantations that are less than
65 years old. Due to the fact that trees 65 years (in 2020) and older will not be felled during these
management activities the habitat modification that occur are not expected to result in take of
marbled murrelets. This coupled with restrictions on harvest activities during the active nesting
season (see Condition 1 in Chapter 5), will minimize effects on nesting marbled murrelets.
3

As a first approximation from a science perspective, Betts et al. (2020) suggested 10 ‘treatment’ sites (where
extensive harvest occurs) and 10 ‘control’ sites (stands with no harvest). A ‘site’ would likely need to be >50 acres.
Formal murrelet surveys will be conducted in all potentially occupied habitat stands that are intended for harvest
(i.e., potential and occupied habitat). In the first 3-5 years of implementation, a total of 500-800 acres should be
sufficient to detect harvest effects on occupancy (with a paired 500-800 acres as controls). Timber harvests in
occupied stands will not reduce tree relative density more than 20%, and will retain the overstory as much as
possible. Best management practices (BMP) will be developed in coordination with the Advisory Committee and
will involve provisions to limit predation by corvids and other impacts on murrelets.
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Amount of Take
4.5.2.1

Habitat Modification

Based on the research design and treatments presented in Chapter 3, and on a habitat suitability
model developed specifically for the ESRF4, a total of 1,417 acres of occupied marbled murrelet
habitat and 487 acres of potential habitat are in young Douglas-fir plantations with intensive
harvest treatments, which represent 7 percent of occupied habitat and 3 percent of potential habitat
in the permit area (or 5 percent of occupied and potential combined). This is a conservative estimate
based on cumulative survey data over the last 25 years. Some areas where marbled murrelets were
once present may no longer be occupied because the forest that contained the nest were harvested.
These 1,904 acres of Douglas-fir plantation habitat are expected to be harvested again over the 80year permit term. Habitat will not be lost in most years. Occasionally an intensive harvest will occur
in marbled murrelet habitat, likely of several hundred acres, and when it does it is likely to result in
take. Chances of this are low since intensive harvest activities will only occur in Douglas fir
plantations. Nonetheless, some occupied and potential habitat is designated or modeled,
respectively, in areas where intensive harvest will occur.
A total of 1,910 acres of occupied habitat and 1,178 acres of potential habitat are in forests that are
part of the extensive research treatments, which represents 9 percent of occupied habitat and 7
percent of potential habitat in the permit area. This is a total of 3,088 acres and 8 percent of the
occupied and potential habitat in extensive treatments in the permit area. In practice, extensive
harvest will happen in a stepwise fashion, with several hundred acres being harvested at one time,
followed by long periods of limited or no further actions.
Figure 4-4 shows the distribution of marbled murrelet habitat among the research treatments
described in Chapter 3. Table 4-6 summarizes the acres of habitat by type across research
treatments. Figure 4-5 shows where marbled murrelet habitat is located relative to research
treatments.

Table 4-6. Marbled Murrelet Habitat, by Research Treatment
Treatment Type1

Occupied

Potential

Non-Habitat

Reserves (MRW RCAs and reserves and entire CRW)
MRW Extensive
MRW Intensive

18,148
1,910
1,417

84%
9%
7%

14,689
1,178
487

90%
7%
3%

21,946
10,326
12,430

49%
23%
28%

Total

21,475

100%

16,354

100%

44,701

100%

4

Betts et al. (2020) used Maxent to model Marbled Murrelet occupancy data for the ESRF. Maxent is a machinelearning based presence-only model that is extensively used for modeling species distributions. The model was
informed by a combination of marbled murrelet survey data, Landsat spectral analysis, and LiDAR. It identified
habitat as “occupied ” or “potential,” with occupied being based on known observations and potential being based
solely on habitat.
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Figure 4-4. Marbled Murrelet Habitat by Research Treatment
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Figure 4-5. Marbled Murrelet Occupied and Potential Habitat by Research Treatment
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4.5.2.2

Effects on Individuals

The majority of known occupied marbled murrelet nesting sites (i.e., those with “significant
observations,” based on USFWS-approved survey protocols) will be located in reserves or will be
conserved by leave tree specifications described above and detailed in Condition 3 in Chapter 5. As
described in Section 4.5.2.1, Habitat Modification, 1,904 acres (5 percent) of occupied or potential
habitat are expected to be lost over the permit term from intensive harvest, rendering these areas
unsuitable for nesting. Extensive stands that occur in occupied marbled murrelet habitat (as defined
in Figure 2-10), 1,910 acres (9 percent), will include the retention of 80 percent of pre-harvest
density, resulting in minimal effects on nesting marbled murrelet habitat. It is expected that some
portion of the potential habitat (as defined in Figure 2-10), 1,178 acres (7 percent), would have
reduced value for nesting marbled murrelets, particularly if less than 80 percent of pre-harvest
density is retained.
Once occupied or potential marbled murrelet nesting habitat is harvested in intensive harvest
treatments, it is likely to be harvested again before developing back into habitat, due to the expected
60-year rotation, so the effects are considered to be permanent. Even stands that are not
subsequently harvested will be unlikely to develop into habitat by the end of the permit term.
However, leave tree commitments within intensive and extensive stands, described in Chapter 5,
may result in patches of suitable nesting habitat developing over time, due to retention through
multiple harvests. In addition, modification due to thinning will be temporary and will avoid the
active nesting period, consistent with Condition 1 in Chapter 5.

4.5.2.3

Effects on Critical Habitat

Less than 5 acres of critical habitat overlap with the permit area. These 5 acres will be avoided by
covered activities resulting in no effect on critical habitat. The ESRF HCP is expected to complement
these critical habitat areas by providing a large block of high-quality marbled murrelet nesting
habitat located near high-density marbled murrelet foraging areas along the Oregon Coast.

Impact of the Taking
Take resulting from habitat modification and other adverse effects, described in Section 4.5.2, will
occur within the following contexts and levels of intensity.
•

Loss of 1,417 acres of occupied and potential habitat (5 percent of total) to intensive harvest
over the 80-year permit term.

•

Some portion of the 1,910 acres of occupied habitat (9 percent) and 1,178 acres of potential
habitat (7 percent), in extensive stands, will have lower density retention, which may result in
effects on marbled murrelets.

While existing habitat values would be lost within intensive treatments, these areas are all located
within existing Douglas-fir plantations. These types of stands often lack interior habitat and are of
lower overall value to sustaining marbled murrelets than are areas within larger blocks of older,
naturally regenerated forest, almost all of which have been located within reserves. And within
extensive treatments, effects on habitat may be avoided altogether through placement of retention
areas around nesting areas. Nevertheless, harvest of occupied and potential habitat within intensive
and extensive treatments is assumed to lower the capacity of the ESRF to support marbled
murrelets in proportion to the amount of habitat that would be lost.
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As described in Chapter 2, the ESRF is located in the portion of Oregon that has the highest
concentration of marbled murrelet at-sea observations, corresponding closely to the amount of
habitat available inland from these at-sea foraging areas (Falxa and Raphael 2016). Within this
context, take of marbled murrelet would occur within one of the most significant portions of the
species range, an area that is likely key to recovery of the species. In addition, take within such a
high-density area is less easily avoided.
While marbled murrelet populations in the central Oregon Coast area are stable, the impact of
habitat loss within the ESRF – if left unmitigated – would be significant within the local, regional, and
range-wide contexts because the existing high level of nesting activity makes this area important to
overall species reproductive rates and associated viability within the broader geographic scale of
the species range. Any unmitigated loss of this productivity would be significant.
Beneficial and net effects of the HCP – including the projected offset of these adverse effects through
development of additional habitat -- are described in Chapter 5.

Effects Analysis for Oregon Coast Coho
Sources and Types of Take
The covered activities described in Chapter 3 could result in the following categories of stressors on
Oregon Coast coho, each of which has the potential to result in take and is described in more detail
below.
•

Changes to ecological processes that results in a reduction or modification of habitat. These
include changes in habitat structure 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.

•

Reduce access to suitable habitat due to barriers (e.g., undersized culverts, large jump heights).

•

Cause direct injury or mortality of individuals as a result of handling or crushing by equipment,
humans, or felled trees.

The stressors listed above 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, residency 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

The approach for managing riparian areas of the permit area is designed to provide the suite of
ecological processes needed for a productive aquatic ecosystem. The approach 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.
To date, management has almost exclusively used fixed-width buffers (Richardson et al. 2012)
which are set as an absolute distance. Such buffers are generally less than a site potential tree height
in width and are primarily along fish-bearing streams; there is very limited application to other
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stream types. This approach is easy to administer and apply and is less costly than developing sitespecific recommendations. As described in Chapter 3, RCAs (buffers) on the Elliott will be
established on fish-bearing streams and a subset of non-fish-bearing streams to guarantee retention
of ecological processes needed to support Oregon Coast coho. The focus of this approach is on
maintaining sufficient wood recruitment potential to support needed habitat and environmental
conditions, both within the permit area and in downstream areas outside of the permit area.
Establishing these RCAs will also provide protection against increased temperatures, manage
sediment transfer, and filter chemicals and other pollutants. Overall, the riparian buffering strategy
will minimize modification of habitat and likely provide a net benefit for coho over the permit term.
Each of these parameters and the potential effects under the HCP are described below.

Large Wood Recruitment
A common issue in fish-bearing streams in western Oregon is a lack of instream wood. Reduced
instream wood is the result of removal of trees from within the riparian zone around streams and
rivers over time for timber, as well as the long-standing practice of clearing debris and logjams from
river channels (Stout et al. 2012). Large living and dead wood in the riparian zone provide
important habitat for Oregon Coast coho. Trees that die and fall into and near streams, such as
within floodplains and wetlands, regulate sediment and flow routing, influence stream channel
complexity and stability, increase pool volume and area, and provide refugia and cover for fish
(Bisson et al. 1987; Gregory et al. 1987; Hicks et al. 1991; Ralph et al. 1994; Bilby and Bisson 1998;
Reeves et al. 2018). NMFS (2016) identifies the loss of stream complexity, which is created through
inputs of large woody material, as a primary limiting factor for the Lower Umpqua and Coos
Independent Populations.
Harvest in riparian areas adjacent to streams eliminates or reduces the amount of wood available
for delivery to streams. As described in Chapter 3, RCAs will be maintained to provide a source for
large woody material to aquatic ecosystems. The overall level of protection for aquatic and riparian
ecosystems in the permit area in this proposed design is high when compared to the Olympia
Experimental Research Forest and OFPA standards; however, the levels of protection do vary
depending on the research designation. In the CRWs, these ecosystems and their associated
ecological processes have a high level of protection. Similarly, the level of protection is high in the
subwatershed treatments that contain extensive stand treatments because of the moderate to high
levels of tree retention outside the RCA and alongside high landslide delivery potential streams
where a variable-width RCA (50 feet to 200 feet) is designated. The designated sizes of the RCAs are
most divergent within the intensive subwatershed treatments, where up to 50 percent of the
subwatershed is in intensive management and 50 percent is in reserve. Widths of RCAs on fishbearing streams are 200 feet when adjacent to reserve stands. RCAs on non-fish-bearing perennial
streams and selected landslide-prone channels with the greatest potential to deliver wood to fishbearing streams are 200 feet in the reserves and 50 feet alongside the harvested stands,
respectively.
Wood recruitment for the ESRF is based on the model ElliottSFWood, developed by Dr. Dan Miller of
Earth Systems Institute. The model estimates the relative proportions of total wood recruitment
attributable to stream-adjacent, landslide, and debris torrent processes (Miller and Carlson, in prep)
which was then integrated with the large wood source-distance relationships described by McDade
et al. (1990) within a GIS environment to estimate protected wood recruitment (Carlson et al. in
prep). Model output estimates potential wood recruitment which is the quantity of large wood that
could be recruited to a specified aquatic ecosystem, given the existence of certain conditions
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(Carlson, in prep). Based on model data RCAs are expected to provide a minimum of 95 percent of
potential wood delivery in the permit area. The current level of wood delivery in the permit area is
likely much less than 70 percent because of historic harvest activities and the protection afforded to
riparian areas from the OFPA. As described above, potential wood delivery level will vary across the
permit area by management approach but is founded upon 99 percent delivery in the CRW, greatly
reducing potential adverse effects on the overall ESU. Delivery in the MRW will be targeted at 89
percent.
In addition, to maintaining RCAs, the implementation of Conservation Measure 1, Targeted
Restoration and Stream Enhancement, will be utilized within RCAs where basin-level riparian stand
conditions are inconsistent with achieving properly functioning aquatic habitat conditions in a
timely manner. Similar to other locations along the Oregon Coast that were previously managed for
timber production, riparian areas in the permit area that are characterized by a high density of
conifers that restrict the growth and development of desired larger trees and lack hardwood trees
need to be managed to promote key aquatic biological objectives (Reeves et al. 2018).
Generally, management in these types of riparian areas has been limited because of concerns about
effects on wood recruitment and water temperatures. However, current science indicates that such
an approach may actually compromise or retard the restoration of important ecological function
such as the development of the largest trees (Poage and Tappeiner 2002), as well as the availability
of high-quality vegetative litter, which will influence the structure of the aquatic food web (Bellmore
et al. 2013). At these locations silviculture measures, such as thinning (Appendix A, Thinning), will
be employed to allow faster development of larger trees that will benefit Oregon Coast coho.
Thinning to increase tree growth (Dodson et al. 2012) and the purposeful placement of some
proportion of the harvested wood in the channel or on the forest floor could immediately reduce
deficiencies in dead wood that exist in many streams and riparian areas (Benda et al. 2015; see also
Olson and Burnett 2009 and Olson and Kluber 2014).
In some stand conditions, such actions could have the added benefit of accelerating future
development of very large-diameter (>40 inches) trees (Spies et al. 2013). In reaches where
thinning occurs, 20 percent of the trees removed will be dropped in the streams to provide structure
for Oregon Coast coho. Introducing 15-20% of the volume of thinned trees to the stream will result
in increased instream structure over time when compared to unthinned stands (Benda et al. 2015).
The predicted increases in the volume of in-stream wood due to tipping could offset concerns
about reductions of instream wood and loss of fish habitat during a thinning operation (Beechie
et al. 2000). Additionally, in tipping, the amount of wood increases immediately rather than
being delayed for 25–50 years in the no treatment, unmanaged stand which will benefit Oregon
Coast coho.
Wood recruitment is the function that occurs across the greatest expanse of the riparian area. Other
functions such as root strength and litter fall occur very close to the stream, generally within equal
to one-half a site potential tree height. Negative effects of the HCP on large wood recruitment are
expected to be minor. The implementation of covered activities and Conservation Measure 1,
Targeted Restoration and Stream Enhancement will retain enough riparian forest to allow large
wood to be recruited into fish-bearing streams within the permit area. The construction of new
roads and cable corridors adjacent to streams will result in minor reductions in the amount of wood
available for recruitment at some locations in the permit area. This action will be governed by
Conservation Measure 3, Reduce Forest Road Network, and Condition 4, Road Construction and
Maintenance, that will both limit new and reduce existing road construction in the permit area. The
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minor reduction in available large wood and the habitat alterations associated with removal of wood
for roads and cable corridors will be unlikely to result in take. In addition, implementation of
conservation measures and conditions in the RCAs will result in development of larger trees over
time, leading to higher-quality wood being available for recruitment into the aquatic system
throughout the permit term.

Water Temperature
Stream temperature directly influences aquatic organisms’ physiology, metabolic rates, and life
history behaviors and influence aspects of important processes of habitat for fish and aquatic
species such as nutrient cycling and productivity (Allen 1995). Stream temperature is a function of
multiple factors that can be expressed in terms of a heat budget. In general, sources of heat input
include direct solar radiation and convection. Heat is lost through long wave radiation, conduction,
and evaporation. However, of all these factors, direct solar radiation is the primary contributor to
increases in daily maximum stream temperature (Brown and Krygier 1970; Johnson 2004).
Therefore, managing riparian vegetation to maintain shade is an effective tool for reducing stream
temperature heat flux (Johnson 2004).
Harvest activities adjacent to fish-bearing streams can increase summer stream temperatures
through reduction of shade that results in increased solar radiation reaching the water’s surface.
This may also occur on small, perennial non-fish-bearing streams that flow into fish-bearing
streams, particularly in stream reaches immediately above fish-bearing streams. Given the permit
area’s steep topography and proximity to the coast (Chapter 2), water temperatures are projected to
be relatively favorable (downscale climate projection) over the course of the permit term. In
addition, the steep topography means there are limited locations where vegetation has an influence
on water temperatures. Vegetation and topographic effects specific to each independent population
are described in Section 4.6.2, Impacts of the Taking.
Wood recruitment in the permit area is being used as a surrogate to assess the effectiveness of the
RCAs to protect instream temperatures. The hypothesis is that wood delivery may be a surrogate;
the effectiveness of canopy cover for temperature regulation closely follows that for wood delivery
but temperatures are slightly higher (<10 percent) for a given level of potential wood delivery.
Monitoring and data analysis will test the ability of the large wood delivery process to be a proxy for
instream temperatures while ensuring riparian functions are protected to achieve the desired level
of effectiveness needed to meet the ecological, social, and regulatory requirements for the resource
protection in fish-bearing and non-fish-bearing streams. The research plan objective is to attain 99
percent of potential wood recruitment in the CRW and reserve watersheds located in the MRW, and
a minimum of 70 percent in the portions of the MRW that are not in reserves.
Under Conservation Measure 4, Research on Coho Salmon and their Habitat, temperature
monitoring will be employed in conjunction with harvest activities outside RCAs to determine how
the size and vegetative composition of the RCAs interact with stream size to affect key aquatic
characteristics and processes such as water temperature. The continued evaluation of the RCAs
associated with harvest provides feedback on how alternative buffer configurations influence the
aquatic environment. This knowledge will continue to be developed and used over the course of the
permit term to ensure that the biological goals and objectives are met under the harvest regimes.
Potential effects on water temperature from harvest activities in the permit area are minimized by
creating RCAs adjacent to the stream or wetland (see Chapter 3 for full RCA description). Stream
shading and instream temperature protection will be maintained by retaining vegetation in riparian
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areas during adjacent harvest activities as described in Chapter 3. Absent an unforeseen
circumstance such as flooding or fire, vegetation in the riparian buffers will continue to grow over
the course of the permit term, increasing the amount of riparian shade provided, recognizing that
events such as fires and storms may rapidly change riparian areas, and temporarily reduce the
presence and/or density or riparian forests and their associated temperature protections. Thinning
activities (Conservation Measure 1) to increase wood recruitment in the near and long terms may
result in localized increases in water temperature. Instream temperature increases would be
expected to improve as the remaining riparian forest in the RCA continues to grow.
The existing road network in the ESRF is primarily located on ridge tops, with 0.5% of the existing
road network occurring within 100 feet of a waterbody. This road network is extensive and new
road construction in RCAs is expected to be negligible. If roads are constructed in proximity to a
stream, right-of-way clearing can permanently remove an average width of 45 feet of vegetation
within the new road’s right-of-way that would reduce stream shading due to a reduction in tree
density. Condition 3 will limit new road construction such that roads will only occur in RCAs when
other options are not viable, which limits temperature effects on adjacent streams. However, some
circumstances will require new road construction in the RCAs for harvest in areas outside the RCAs
to occur. Due to the limited number of roads that are expected to be constructed in the RCAs,
impacts on stream shading and temperature are expected to be localized and minor.
Road maintenance and vacating activities could require brushing, removal of hazard trees, culvert
cleaning, road resurfacing (e.g., rocking), and drainage improvements. These actions could require
that trees and brush be removed, with vegetation removal occurring primarily from the understory
while the removal of hazard trees could affect overstory vegetation. These actions would occur
infrequently (see Chapter 3) and would not affect vegetation composition in one location enough to
cause more than a minor localized impact.
Due to the steep topography of the permit area, creation of RCAs, and limited potential for road
construction in RCAs, temperature effects on Oregon Coast coho are likely to be minor and localized.

Sediment Transfer and Suspended Sediment
As described in NMFS (2016), increased levels of fine sediments loads, which can result from forest
management, agricultural operations, and road building, can cause erosion and allow sediments to
enter streams. Increased sedimentation can affect coho habitat and production by reducing
spawning habitats, smothering reeds, decreasing pool depth, and decreasing available substrate
used by fry. The RCAs provide a forested buffer that will trap sediment before it enters the aquatic
environment. The riparian vegetation that is maintained inside the RCA will also stabilize
streambanks, limiting the potential for introductions of fine sediment into the aquatic environment.
In addition, increased wood recruitment into the streams, due to the RCAs, will provide channel
complexity that will sort and store large sediment. Furthermore, higher-gradient streams, such as
those in the permit area, recover more rapidly from large sediment inputs than lower-gradient
streams.
Landslides and other geologic processes can have significant effects on watersheds, including
aquatic and riparian areas. Within the permit area the CRW, MRW reserves, and RCAs combined
comprise 67% of the total area of the ESRF and 72% of the area of the ESRF with hillslope gradients
greater than 65% (Figure 4-6). The balance of these steep slopes is in the extensive treatments
(13%) and in the intensive treatments (16%). The prevalence of headwater streams with gradients
greater than 50% shows a similar distribution pattern to steep slopes relative to reserve, extensive,
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and intensive treatments. Thus, at the scale of the entire ESRF, reserve treatments (CRW, MRW
reserve, and RCAs) provide an appreciable level of protection to steep slopes and headwater
streams. Reserve treatments (red) are non-harvest areas that are protected5 from the effects of
forest harvest. Intensive treatments (green) are intended to be representative of lands managed
primarily under an industrial timber production approach within Oregon Forest Practices Rule
requirements and the additional ESRF intensive approach overlays. Extensive treatments (orange)
represent alternative forest management strategies, including high retention and extended rotation
lengths and retention of an average of 50% of pre-harvest forest density providing increased
conservation.
Mass wasting events, like shallow-rapid landslides, are a natural occurrence in the permit area,
given the steep topography and highly dissected channel network. Landslides reaching stream
channels can provide a source of coarse and fine sediments and woody debris to the channel
network. The influence of landslides on a watershed scale, without the development of associated
debris flows or dam-break floods, is generally localized. Aquatic habitats can be either beneficially
or adversely influenced, depending on the level of sediment deposition. Fish spawning habitat in
particular is dependent on gravel deposits and a well-sorted supply of gravels free of embedded fine
sediments. Thick plugs of coarse sediment or high levels of fines are not desirable and can reduce
survival of developing fish. Channels need streambed structure such as large boulder clusters or
large wood to store and stabilize the bedload of sediment inputs. Channel structure to retain the
existing level of sediment inputs in the permit area is currently lacking but will be improved through
the creation of RCAs and the conservation measures.
Factors that influence slope stability in the permit area include, but are not limited to, slope
steepness, root strength, roads, stand age, and rainfall intensity. A large majority of the steep slopes
and XNFBs will be in reserve, RCA or extensive treatments (73%). A relatively small portion of the
ESRF’s steep slopes and XNFBs are in intensive treatment areas (Figure 4-6). Of that portion, some
are in locations that will not put the anadromous fish-bearing network at risk (e.g., no anadromy
above Loon Lake, where intensive treatment areas exists). Tools used to assess slope stability when
available include, but are not limited to, soil type mapping, slope mapping, geologic history, and
review of historic slope failures and relevant case studies. The creation of RCAs will integrate
shallow translational landslide probabilities in non-channel areas and will identify and prioritize for
protection those slopes and stream channels most likely to initiate and sustain a debris torrent that
delivers large wood to fish-bearing streams. No harvest of trees will occur in an RCA if they are
situated on landslide-prone steep or unstable conditions. High landslide hazard locations are
specific sites that are subject to initiation of shallow, rapidly moving landslides. Timber harvesting
and road construction operations will be assessed for hazard and risk by a geotechnical specialist
when appropriate. Road alternatives will receive site-specific geotechnical evaluation when the
forest engineer must compare risk of road location, design, or construction alternatives.
The application of risk-based management principles and best management practices described in
Chapter 5 will minimize road-related landslides and chronic erosion (sedimentation to streams).
Hazard assessment and risk-based management for in-unit slides, in conjunction with the creations
of RCAs will ensure available wood in the permit area will remain in RCAs, ensuring that large wood
is available in the track of potential debris slides and torrents. Management in RCAs is limited and all
wood will be available for recruitment. In RCAs that are thinned (Conservation Measure 1, Targeted
Restoration and Stream Enhancement) to promoted the development of larger trees, all of the
5

Once restoration thinning of Douglas-fir plantations is complete.
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volume of wood from the thinning will be retained within the first 120 feet of the stream. If this is
not equal to 20% of the total volume of tree thinned, wood from the outer area will be added to the
stream. This approach will promote properly functioning conditions for future aquatic habitat
inputs to support Oregon Coast coho.

Figure 4-6. Distribution of classified hillslope gradient by treatments.
The road system in the permit area is relatively old and in place. The majority of the road system in
the permit area is on ridgelines, with approximately 0.5% percent of the roads within 100 feet of a
fish bearing stream and9% of stream crossings traversing a fish bearing stream. Ridgeline roads are
generally good locations to minimize fill failure hazards and the hydrologic connectivity between the
road system and the stream system. No more than 40 miles of road will be built over the permit
term to serve new landings or harvest sites (Section 3.6.1). Roads in the permit area will be
managed in accordance with Condition 3 to minimize the disruption of natural drainage patterns.
Roads that have the potential to deliver sediment to the aquatic system will be included in work
plans to rectify issues that are allowing for sediment delivery. Roads that cannot be fixed will be
vacated as described in Conservation Measure 3.
The construction of new logging roads in RCAs would be a rare occurrence. However, if they do
occur it will allow easy public access to areas that were previously less accessible. Increased human
activity in and around streams could affect stream bank stability (Kaufmann et al. 2009).
Recreational activities such as horseback riding, off-highway vehicles, mountain bikes, and foot
traffic can compact soil and cause the loss of vegetative structure in riparian areas, which could
increase erosion and sedimentation in adjacent waterbodies (USFS n.d.). The indirect effects of
increased access could result in increased deposition of fine sediment on the stream bed degrades
spawning areas, reduces pool refuge habitat, decreases winter refuge areas for juveniles, and
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impedes feeding visibility. These effects are expected to be nominal as new road construction will
not exceed 40 miles over the permit term and will primarily occur outside RCAs limiting the
creation of new human access points.

Research activities and habitat restoration activities implemented under Conservation Measure 4
and Conservation Measure 1, Targeted Restoration and Stream Enhancement, could result in harm
to covered species. Stream restoration projects within the permit area may include placement of
logs or whole trees in streams to create pools and to retain spawning gravels, relocation or redesign
of improperly located roads, stabilization of sediment sources (i.e., cut bank improvement of road
drainage systems), road closure, and/or road decommissioning. These activities may temporarily
affect covered fish species through temporary increases in sedimentation but will ultimately be
beneficial and will follow the conditions on covered activities to reduce short-term impacts.
Research activities, as described in OSU (2020, Appendices 2 and 3) may cause aquatic habitat
alterations that could have both short-term and long-term effects on Oregon Coast coho. Research
efforts will include extensive data collection and monitoring programs to track the effects of
landscape management on the aquatic ecosystem.
The creation of RCAs and implementation of Conservation Measure 3 and Condition 4 would limit
effects on Oregon Coast coho in the permit area to minor, localized increases in sedimentation
associated with new road construction, existing road and culvert maintenance, road use, and habitat
restoration activities. While implementation of these conservation measures will minimize
management-related erosion and sedimentation, complete elimination of management and public
recreation related inputs is not possible.

Chemical Contaminants
If not sited properly, forest roads can direct and increase the runoff of soils into waterbodies,
increasing sedimentation and exposure to potential chemical spills (Gucinski et al. 2001).
Stormwater runoff from impervious surfaces delivers a wide variety of pollutants to aquatic
ecosystems, such as metals (e.g., copper, zinc), petroleum-related compounds (polynuclear aromatic
hydrocarbons), along with the sediment washed off the road surface (Driscoll et al. 1990; Buckler
and Granato 1999; Colman et al. 2001; Kayhanian et al. 2003). Runoff associated with forest roads
and landings can introduce pesticides and metals to the aquatic environment, which can be toxic to
fish at high concentrations and have been shown in the laboratory to affect fish behavior even at
very low concentrations. Accidental introduction of contaminants associated with timber harvest
activities (e.g., fuel spills from timber harvest equipment) could result in mortality or inhibit normal
behaviors of covered species that encounter these contaminants. The introduction of contaminants
associated with maintenance-related activities would have similar effects.
The majority of the road system in the permit area is on ridgelines, which are generally good
locations to minimize the hydrologic connectivity between the road system and the stream system,
reducing the potential for introduction of chemical contaminants into the aquatic system.
Construction of new roads, while expected to be nominal over the course of the permit term, will
follow Condition 4, Road Construction and Maintenance and be hydrologically disconnected if
possible. Roads that cannot be disconnected, or are unsuitable for wintertime haul, will be closed to
logging trucks during wet weather. Staging and storage areas associated with construction activities
in the RCAs would be at least 150 feet away from any waterbody or wetland to minimize leaks and
spills that could enter waters of the state.
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Herbicides will not be used inside RCAs unless necessary to control invasive species. When
herbicide use is required inside an RCA, application will follow the BMPs identified in Chapter 3 to
reduce the potential that chemicals reach the aquatic environment.

Water Quantity
Forests influence water yield through the interception of precipitation and transpiration by trees.
Increased coarse sediment following logging can increase the effect of low flows by shallowing and
widening stream channels (Hicks et al. 1991). If more than approximately 20% of a watershed is
clearcut at any given time, elevated peak flows become measurable; with these effects diminishing
as the watershed becomes larger (Grant et al. 2008, Stednick 1996). Harvest outside of the RCAs is
not expected to affect watershed process as intensive harvest blocks will be limited. Therefore, it is
unlikely that 20% of any HUC 10 will be in the young forests stage (0-10 years) at any given time.
Furthermore, the creation of RCAs addresses potential effects on water quantity from harvest
activities in the permit area by maintaining riparian forests adjacent to the aquatic zone. This
riparian vegetation will provide bank stability and prevent the shallowing and widening of a stream
that can occur in its absence.

Access to Suitable Habitat
Fish passage for anadromous salmon will be provided for adult and juvenile fish at all stream
crossing installation or replacement projects conducted in streams historically inhabited by native
migratory fish. A number of natural barriers exist in the forest that prevent or delay fish passage.
Fishways have been constructed at two of these sites—Elk Creek and Stulls Falls—to facilitate fish
passage at a greater range of stream flows. It is unlikely that any additional fishways will be
constructed to address natural barriers though could be something the permittee collaborates on
with regional partners.
Stream crossings such as bridges or culverts can be migration barriers that affect Oregon Coast
coho. Migration barriers limit or prohibit access to upstream habitat, limiting spawning and rearing
locations within the species range. Stream crossings that are replaced, installed, or removed under
this HCP will be compliant with Condition 4 that requires new and replacement culverts meet the
most recent passage criteria (currently NMFS (2014) and Oregon Department of Fish and Wildlife
(ODFW; 2015) ) to ensure culverts are designed to maintain hydraulic conditions, including
hydrology, velocities, and slopes that pass juvenile and adult fish. Culvert replacements and
upgrades will occur at the end of their life and or when otherwise due for an upgrade.
Culvert replacement would create a temporary fish barrier during construction as well as decrease
shading and increase sedimentation. Measures are taken to offset potential impacts, articulated in
the Oregon Guidelines for Timing of In-Water Work to Protect Fish and Wildlife (Oregon Department
of Fish and Wildlife 2008) or will obtain appropriate approvals from ODFW if it needs to occur
outside appropriate windows. Effects of instream work associated with vegetation removal and
increased sedimentation are described above.

4.6.1.2

Effects on Individuals

Injury and Mortality
Direct mortality of the Oregon Coast coho could occur if they contact equipment, personnel, or
chemicals, or are present during dewatering associated with the covered activities. In-water
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activities associated with research, culvert maintenance and installation, stream crossing
construction, and stream enhancement projects have the potential to affect the covered fish species.
As described in Condition 4, in-water work will follow the established Oregon Guidelines for Timing
of In-Water Work to Protect Fish and Wildlife (Oregon Department of Fish and Wildlife 2008) or will
obtain appropriate approvals from ODFW if it needs to occur outside appropriate windows. The
ODFW work windows will minimize impacts on Oregon Coast coho and their habitat by having work
occur during times that avoid the vulnerable life stages of fish, including migration, spawning, and
rearing.

Impacts of the Taking
Oregon Coast coho consists of 27 independent and dependent populations and is distributed across
4,227,104 acres. Three independent populations occur in the permit area—Tenmile, Coos, and
Lower Umpqua—each of which encompasses only a portion of the overall ESU (Table 4-8). The ESRF
has limited potential to increase numbers of coho salmon that would contribute to the ESU recovery
because steep streams and narrow valleys dominate it. Such settings generally have limited
potential to provide productive habitat for coho salmon. However, there are some areas within the
permit area that have habitat conditions where coho numbers are relatively strong and the
contribution of these local populations may be important for the associated independent
populations (Tenmile, Coos, and Lower Umpqua; Figure 2-19). The most significant contribution of
the permit area to the recovery of coho is the production and export of wood, sediment, high-quality
water, nutrients, and food to the lower portions of watersheds outside of the permit area, where the
potential for productive habitats and the increases in fish numbers is greatest. The permit area can
be the foundation of comprehensive recovery and conservation efforts for the three independent
coho populations that it supports. Table 4-7 summarizes the stream miles for each independent
coho population across the research treatment areas. The following sections describe the variation
in effects on these populations based on the type and extent of covered activities expected to occur
in each.

Table 4-7. Fish Distribution by Independent Population and Treatment Type (Miles)a
Treatment Type

Tenmile

Lower Umpqua

Coos

Conservation Research Watershed

16.6 (95%)

11.7 (54.2%)

--

Management Research Watershed, Extensive

--

0.1 (0.5%)b

0.2 (0.5%)

Management Research Watershed, Lower Millicoma

--

--

26.9 (48%)

Management Research Watershed, Intensive

--

9.8 (45.3%)

28.3 (51%)

Management Research Watershed, Reserve

0.8 (5%)

--

0.3 (0.5%)

Total

17.4(100%)

21.6 (100%)

55.7 (100%)

Stream miles based on species distribution in StreamNet (ODFW 2019), not representative of all stream miles receiving
RCAs in the permit area
b Area upstream of Loon Lake not accessible
a

4.6.2.1

Tenmile

The primary limiting factor in the Tenmile population is competition with nonnative species.
However, NMFS recognizes that the lake stratum, which include Tenmile, has been the strongest in
terms of sustainability and persistence despite the presences of non-indigenous fish (National
Marine Fisheries Service 2016). The rate at which nonnative fish are preying on Oregon Coast coho
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salmon in the lakes populations (Tenmile) and the Umpqua and Coquille Rivers populations, and the
level of impact nonnative fish predation is having on these populations is unknown (National Marine
Fisheries Service 2016). The occurrence of nonnative fish is outside the permit area, and therefore is
not addressed as a conservation measure under this HCP.

Large Wood Recruitment
Steam complexity has been identified by NMFS (2016) as a secondary limiting factor for the Tenmile
independent population. The permit area comprises 20 percent of the Tenmile independent
populations range. Within the permit area the Tenmile population occurs entirely within the CRW,
which is expected to recruit 99 percent of available wood. Thinning (Conservation Measure 1) in the
Tenmile RCAs is expected to occur during the first 20 years. These thinning activities are aimed at
achieving properly functioning aquatic habitat conditions in a timely manner. In reaches where
thinning occurs, 20 percent of the trees removed will be dropped in the streams to provide structure
for Oregon Coast coho. If there is enough wood in the first 120 feet of the RCA to meet the 20 percent
leave requirement, the remaining wood may be removed from between 120 feet and 200 feet. The
recruitment of riparian wood over the course of the permit term will help with pool development
and sediment retention, provide cover and spawning habitat, potentially increase floodplain
connection, and promote nutrient cycling. Given that almost all riparian wood is available for
recruitment in the CRW, wood enhancement projects in Tenmile would be limited to those that are
deemed necessary to immediately improve local habitat conditions in the permit area. In addition,
larger-scale targeted restoration projects such as side channel reconnection could be employed in
this watershed to increase off-channel habitat.

Sediment Transfer
The Tenmile in the area of concern is almost entirely in the CRW; therefore, landscape changes that
could affect instream habitat, as described in Section 4.6.1.1, Habitat Modification, are not expected
to occur as a result of the covered activities.

Water Temperature
As described in Section 4.6.1.1, the permit area has steep topography that shades much of the
stream network. While there are some locations in Tenmile where stream temperatures are strongly
influenced by riparian vegetation this area is entirely in the CRW. The forests will be maintained as a
reserve and riparian ecosystems will be left intact; therefore, changes to water quality and quantity
are not expected to occur. Thinning (Conservation Measure 1) in the RCAs will occur, but this
activity would be aimed at improving aquatic conditions and is not expected to affect stream
temperatures.

Suspended Sediment
The construction of new roads would be limited to temporary roads to facilitate conservation
management activities. Road construction will be implemented consistent with Condition 4,
minimizing the potential for increased sedimentation.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

4-40

May 2021

Chapter 4
Effects Analysis and Level of Take

Oregon Department of State Lands

Chemical Contaminants
As described in Section 4.6.1.1, herbicides will not be used in RCAs unless necessary to control
invasives. When the use of herbicides is required, application will follow the measures described in
Chapter 3 to reduce the potential for chemicals to reach the aquatic environment.

Water Quantity
Given the Tenmile is almost entirely within a CRW, harvest-related changes to water quantity are
not expected to occur. On average, less than 1 percent of the permit area will be harvested in any
one year and only a very small portion of that will occur in the Tenmile independent population.
Based on this low level of harvest there is expected to be no point during the permit term when
there will be enough acres within the Tenmile independent population that are in the “thirsty stage”
of forest growth (10–30 years) (Moore et al. 2004; Perry and Jones 2016) to cause a decline in water
quantity, such that it would become a limiting factor for the species.

Access to Suitable Habitat
Fish passage will be provided for adult and juvenile fish at all stream crossing installation or
replacement projects conducted in streams historically inhabited by native migratory fish. Stream
crossings that are replaced, installed, or removed under this HCP will be compliant with Condition 4
that requires new and replacement culverts meet the most recent passage criteria (currently NMFS
(2014) and Oregon Department of Fish and Wildlife (ODFW; 2015) ) to ensure culverts are designed
to maintain hydraulic conditions, including hydrology, velocities, and slopes that pass juvenile and
adult fish. Effects on the Tenmile population from culvert replacement projects would be the same
as described in Section 4.6.1.1.

Effects on Individuals
Effects on individuals can occur as described in Section 4.6.1.2, Effects on Individuals. These effects
are expected to be limited for the Tenmile population due its designation as a CRW.

4.6.2.2

Coos

Large Wood Recruitment
The primary limiting factor in the Coos is stream complexity and the secondary limiting factor is
water quality (National Marine Fisheries Service 2016). The permit area comprises 11 percent of the
Coos independent population’s range. Within the permit area the Coos population occurs entirely
within the MRW, which will have harvest activities. Under Conservation Measure 2, Expansion of
RCAs on West Fork Millicoma River, and the consideration of the reserves associated with the
intensive treatment, wood recruitment in the Coos is projected to be at least 89 percent. The West
Fork Millicoma River’s main channel will be bordered by 68 percent reserves, 26 percent extensive
and 6 percent intensive treatments. Since 68 percent of the river will be bordered by reserves, the
RCAs in these locations will exceed 200 feet since adjacent land will not be harvested. To further
minimize the potential for adverse impacts on this ecologically and recreationally valuable region, as
described in Conservation Measure 2, the approximately 30 percent of the West Fork Millicoma
watershed in reserves and 30 percent of the area in extensive treatments can be integrated with the
non-fish-bearing streams identified as high potential for debris flow torrents that deliver wood to
fish-bearing streams. Leaving standing wood along selected debris flow tracks ensures that wood
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will be incorporated into the landslide, which would not normally be the case with the State Forest
Practices Act. It also provides for a different legacy, modifying the potential of how the stream
responds to the landslide.
Riparian and aquatic research will occur within the Coos with the goal of developing a better
scientific understanding of the effects and biological response of natural and human-made
disturbances in forest landscapes on water quality and quantity. Implementation of several different
wood recruitment strategies, all of which meet the biological goals and objectives, will allow for
experimentation to test buffer effectiveness and tradeoffs with other values. Research activities may
result in changes to the aquatic ecosystems. These effects will be tied to reporting and adaptive
management requirements to ensure that the biological goals and objects are being met.

Sediment Transfer
Upland harvest activities are expected to be spread out over space and time. While harvest will
occur in the Coos it is unlikely to affect large contiguous swaths of the landscape simultaneously, as
all harvest activities will at least meet Oregon Forest Practices Rules. Landscape changes could affect
instream habitat, as described in Section 4.6.1.1; however, given most roads in the ESRF are located
on ridgetops and new road constructed would be limited and occur at least 35 feet away from the
stream, the forested buffer provided by the RCAs will trap sediment before it enters the aquatic
environment and stabilize streambanks, limiting the potential for introductions of fine sediment into
the aquatic environment.

Water Temperature
The secondary limiting factor in the Coos is water quality (National Marine Fisheries Service 2016).
While the Coos is almost entirely in an MRW, 50 percent of that has expanded RCAs under
Conservation Measure 2 (Table 4-8). As described in Section 4.6.1.1, the permit area has steep
topography that shades the stream network in the Coos, protecting stream temperatures (Figure X,
in development). Therefore, while harvest activities will occur, they are unlikely to cause increases
in stream temperature as the majority of shading is provided by the terrain. Thinning (Conservation
Measure 1) in the RCAs will occur; however, this activity would be aimed at improving aquatic
conditions and is not expected to affect stream temperatures.

Suspended Sediments
The construction of new roads would be limited to temporary roads to facilitate research-related
harvest activities or conservation management activities. Road construction will be implemented
consistent with Condition 4, minimizing the potential for increased sedimentation.

Chemical Contaminants
As described in Section 4.6.1.1, herbicides will not be used in RCAs unless necessary to control
invasive. When the use of herbicides is required, application will follow the measures described in
Chapter 3 to reduce the potential that chemicals reach the aquatic environment. Minor, localized
changes to water quality and quantity could occur during and after harvest activities.
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Water Quantity
On average, less than 1 percent of the permit area will be harvested in any one year and only a
portion of that will include intensive harvest. Based on this low level of harvest there is expected to
be no point during the permit term when there will be enough acres within the Coos independent
population that are in the “thirsty stage” of forest growth (10–30 years) (Moore et al. 2004; Perry
and Jones 2016) to cause a decline in water quantity, such that it would become a limiting factor for
the species.

Access to Suitable Habitat
Fish passage will be provided for adult and juvenile fish at all stream crossing installation or
replacement projects conducted in streams historically inhabited by native migratory fish. Stream
crossings that are replaced, installed, or removed under this HCP will be compliant with Condition 4
that requires new and replacement culverts meet the most recent passage criteria (currently NMFS
(2014) and Oregon Department of Fish and Wildlife (ODFW; 2015) ) to ensure culverts are designed
to maintain hydraulic conditions, including hydrology, velocities, and slopes that pass juvenile and
adult fish. Effects on the Coos population from culvert replacement projects would be the same as
described in Section 4.6.1.1.

Effects on Individuals
Effects on individuals can occur as described in Section 4.6.1.2.

4.6.2.3

Lower Umpqua

Large Wood Recruitment
The primary limiting factor in the Lower Umpqua is stream complexity and the secondary limiting
factor is water quality (National Marine Fisheries Service 2016). The permit area comprises 3
percent of the Umpqua independent population’s range. Within the permit area approximately 66
percent of the Lower Umpqua independent population is contained within a CRW, which is expected
to recruit approximately 99 percent of available wood. Thinning (Conservation Measure 1) in the
CRW RCAs is expected to occur during the first 20 years. These thinning activities are aimed at
achieving properly functioning aquatic habitat conditions in a timely manner and will not remove
wood from the RCAs. The recruitment of riparian wood over the course of the permit term will help
with pool development and sediment retention, provide cover and spawning habitat, potentially
increase floodplain connection, and promote nutrient cycling. Given that almost all riparian wood is
available for recruitment in the CRW, wood enhancement projects in Lower Umpqua would be
limited to those that are deemed necessary to immediately improve local habitat conditions in the
permit area. In addition, larger-scale targeted restoration projects such as side channel reconnection
could be employed in this watershed to increase off-channel habitat. The remaining 34 percent of
the Lower Umpqua is the MRW, part of which is above Loon Lake and inaccessible to coho. The triad
design would allow for flexibility in how each subwatershed in the MRW can best be arranged to
optimize resource protection. The proportions of each stand treatment type (i.e., reserve, extensive,
intensive) within a subwatershed are fixed. However, the arrangements or locations of each
treatment is flexible so protections will be provided for older forest-dependent species, unstable
slopes and key riparian habitat for amphibians by assigning them to reserves. Approximately 95
percent of total wood is expected to be recruited in the Lower Umpqua.
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Riparian and aquatic research will occur within the MWR of the Lower Umpqua, with the goal of
developing a better scientific understanding of the effects and biological response of natural and
human-made disturbances in forest landscapes on water quality and quantity. Implementation of
several different wood recruitment strategies, all of which meet the biological goals and objectives,
will allow for experimentation to test buffer effectiveness and tradeoffs with other values. Research
activities may result in changes to the aquatic ecosystems, these effects will be tied to reporting and
adaptive management requirements to ensure that the biological goals and objects are being met.

Sediment Transfer
Upland harvest activities are expected to be spread out over space and time. While harvest will
occur in the Lower Umpqua it is unlikely to affect large contiguous swaths of the landscape
simultaneously. Landscape changes could affect instream habitat, as described in Section 4.6.1.1;
however, given most roads in the ESRF are located on ridgetops and new road constructed would be
limited and occur at least 35 feet away from the stream, RCAs will provide a forested buffer that will
trap sediment before it enters the aquatic environment and stabilize streambanks, limiting the
potential for introductions of fine sediment into the aquatic environment.

Water Temperature
The secondary limiting factor in the Lower Umpqua is water quality (National Marine Fisheries
Service 2016). The Lower Umpqua is divided between CRW and MRW. As described in Section
4.6.1.1, the permit area has steep topography that shades the stream network in the Lower Umpqua,
protecting stream temperatures. Furthermore, reaches within the CRW will have complete
protection of the riparian ecosystems and changes to water quality and quantity are not expected to
occur.

Suspended Sediment
The construction of new roads would be limited to temporary roads to facilitate research-related
harvest activities or conservation management activities. Road construction will be implemented
consistent with Condition 4, minimizing the potential for increased sedimentation.

Chemical Contaminants
As described in Section 4.6.1.1, herbicides will not be used in RCAs unless necessary to control
invasive species. When the use of herbicides is required, application will follow the measures
described in Chapter 3 to reduce the potential that chemicals reach the aquatic environment.

Water Quantity
On average, less than 1 percent of the permit area will be harvested in any one year and only a
portion of that will include intensive harvest. Based on this low level of harvest there is expected to
be no point during the permit term when there will be enough acres within the Lower Umpqua
independent population that are in the “thirsty stage” of forest growth (10–30 years) (Moore et al.
2004; Perry and Jones 2016) to cause a decline in water quantity, such that it would become a
limiting factor for the species.
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Access to Suitable Habitat
Fish passage will be provided for adult and juvenile fish at all stream crossing installation or
replacement projects conducted in streams historically inhabited by native migratory fish. Stream
crossings that are replaced, installed, or removed under this HCP will be compliant with Condition 4
that requires new and replacement culverts meet the most recent passage criteria (currently NMFS
(2014) and Oregon Department of Fish and Wildlife (ODFW; 2015) ) to ensure culverts are designed
to maintain hydraulic conditions, including hydrology, velocities, and slopes that pass juvenile and
adult fish. Effects on the Lower Umpqua population from culvert replacement projects would be the
same as described in Section 4.6.1.1.

Effects on Individuals
Effects on individuals can occur as described in Section 4.6.1.2.

Effects on Critical Habitat
A small portion of the designated critical habitat for Oregon Coast coho is in the permit area (Table
4-8). While the covered activities could have minor, localized effects on critical habitat, it is expected
that the RCAs and implementation of the conservation measures identified in Chapter 5, and
described above, are expected to protect the physical and biological features that support the life
history requirements of for Oregon Coast coho in the permit area and would be unlikely to destroy
or adversely modify critical habitat.
Under the HCP, all stream miles designated as critical habitat within the permit area will be
protected by RCAs. Buffers on fish-bearing streams designated as critical habitat will range from 100
to 200 feet in portions of the MRW to 200+ feet in the CRW and reserves. The RCAs will promote the
development of functional riparian forests that will provide shade, contribute to instream habitat,
and improve water quality and quantity. Existing roads in the RCAs will be assessed to identify
locations that contribute sediment to the aquatic system and need to be hydrologically disconnected
or moved. In addition, development of new roads in the RCAs will be limited to areas where no other
option is economically or operationally feasible. If new roads are constructed in the RCA they will
maintain a 35-foot minimum buffer from the edge of the stream to minimize sedimentation
(Condition 4). The commitment to reduce the forest road network (Conservation Measure 3), with a
focus on segments that are degrading aquatic habitat, will limit potential sediment inputs to critical
habitat. Thinning (Conservation Measure 1) will set riparian forests on a trajectory that will benefit
Oregon Coast coho and other aquatic organisms in the permit area.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

4-45

May 2021

Chapter 4
Effects Analysis and Level of Take

Oregon Department of State Lands

Table 4-8. Miles of Critical Habitat by ESU in the Permit Area
Total Miles of
Designated
Critical Habitat

ESU
Oregon Coast coho

Percent

1,064.5

84.6

1.4%

78.7

16.1

19.4%

453.2

55.5

11.4%

115.6
189.7
153.9

50.6
4.9
0

43.8%
2.3%
0%

532.6

13

3.5%

85.1
74
197
176.5

13
0
0
0

15.3%
0%
0%
0%

Tenmile Independent Population
Coos Independent Population
Millicoma River
Coos Bay – Frontal Pacific Ocean
South Fork Coos River
Lower Umpqua Independent Population
Lower Umpqua River
Middle Umpqua River
Lower Smith River
Upper Smith River
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Conservation Strategy
This chapter describes the conservation strategy the Oregon Department of State Lands (DSL) will
use to minimize, and mitigate impacts of take on listed species as required under Section
10(a)(2)(A) of the federal Endangered Species Act (ESA) and its implementing regulations. Chapter
4, Effects Analysis and Level of Take, specifies the take that is predicted to occur by carrying out the
proposed covered activities (Chapter 3, Covered Activities), the impacts of such taking, and the net
effects following consideration of the proposed conservation actions described in this chapter.
Chapter 6, Monitoring and Adaptive Management, specifies the monitoring and adaptive
management program that will be implemented to help ensure the intended benefits of the
conservation strategy are realized.
This chapter contains the following sections.
•

Section 5.1, Conservation Approach and Methods, describes the overall conservation approach
and the basis for developing proposed conservation measures.

•

Section 5.2, Biological Goals and Objectives, describes the long-term biological goals and
measurable biological objectives for each covered species.

•

Section 5.3, Conservation Measures, includes specific conservation measures that will be
implemented to achieve biological goals and objectives.

•

Section 5.4, Conditions on Covered Activities, includes specific conditions under which covered
activities will be implemented to further minimize effects on covered species.

5.1

Conservation Approach and Methods

The research design and management allocations described in Chapter 3 incorporate land
designations which are, designed, in part, to conserve the covered species and their habitat. These
land designations and the forest management and research regimes associated with them are an
integral part of the research forest proposal. In other words, the designation and management of the
Conservation Research Watershed, Riparian Conservation Areas, and the sub watershed triad
treatments (see Section 3.2, Research Design and Allocations, and Section 3.3, Stand Level Research
Treatments) are part of the proposed research forest and therefore not part of the conservation
strategy to mitigate its effects.
The effects analysis presented in Chapter 4 summarizes the potential for take to occur as the result
of habitat modification or effects on individuals from the research treatments. The habitat
protections and enhancement inherent in the research design and implementation described in
Chapter 3 is considered in the effects analysis. These habitat protections and enhancements mostly,
but not entirely, offsets the impact of the taking on the three covered species. As a result, there are
relatively minor residual adverse effects on the covered species after the conservation and research
design is taken in account. The conservation strategy in this chapter is designed to provide the
remaining offset for the covered species to ensure that all impacts of the taking of the covered
activities are fully offset and mitigated to the maximum extent practicable.
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The conservation strategy presented in this chapter incorporates and builds upon the research
design described in Chapter 3. The conservation strategy defines specific biological goals and
objectives, as required by the Habitat Conservation Planning and Incidental Take Permit Processing
Handbook (HCP Handbook) (U.S. Fish and Wildlife Service and National Marine Fisheries Service
2016), along with conservation measures and conditions on covered activities that will further
minimize or mitigate any effects that cannot be avoided or offset by the research design itself.

5.1.1

Definitions

The following terms are central to the organization of this chapter and the conservation strategy
itself.
Biological Goal: Broad guiding principles based on the conservation needs of the covered species. A
biological goal is included for each covered species.
Biological Objective: Conservation targets or desired conditions. Objectives are measurable and
quantitative when possible; they clearly state a desired result that collectively will achieve the
biological goals and that can be monitored over the permit term. There are often multiple biological
objectives needed to fully achieve a biological goal.
Conservation Measure: Actions that DSL will implement to mitigate effects on covered species that
cannot be fully avoided or that are not already offset by the research design described in Chapter 3.
Condition on Covered Activities: Rules or standards that will be used when covered activities are
implemented. Conditions are included on covered activities to further minimize and sometimes
avoid potential effects on covered species. The conditions generally speak to how, when, or where
an activity can occur.

5.2

Biological Goals and Objectives

This section describes the biological goals and objectives that guide the Habitat Conservation Plan’s
(HCP) conservation strategies for covered species. Biological goals and objectives for covered
species are required to be included in HCPs by the HCP Handbook (U.S. Fish and Wildlife Service and
National Marine Fisheries Service 2016).1 Biological goals broadly describe the desired future
conditions of an HCP in succinct statements. Each goal steps down to one or more objectives that
define how to achieve these conditions in measurable terms; each objective clearly states a desired
result that collectively will achieve the biological goals and that can be monitored over the permit
term.
The biological goals and objectives were developed within the context of the Oregon State University
(OSU) research activities described in Chapter 3, most of which reflect the Elliott State Research
Forest (ESRF) research goals of exploring management strategies to ensure the conservation of
aquatic and terrestrial ecosystems as an integrated system. For clarity, biological goals and
objectives for each species integrate the components of the research proposal described in Chapter
3 with the conservation measures described this chapter (i.e., they are additive).
1

The requirement for biological goals and objectives in HCPs was first published by the U.S. Fish and Wildlife
Service and National Marine Fisheries Service in 2001 in what was then called the “5-Point Policy” (65 Federal
Register 35242).
Elliott State Research Forest Habitat Conservation Plan
Working Draft

5-2

May 2021

Chapter 5
Conservation Strategy

Oregon Department of State Lands

Biological goals and objectives are provided in the sections below for each species along with an
accompanying rationale for each biological objective. The biological goals and objectives are given
unique numeric codes to enable easier tracking during implementation.

5.2.1

Northern Spotted Owl

The intent of the northern spotted owl conservation strategy is to (1) retain existing habitat in the
permit area; (2) increase the amount of nesting, roosting, and foraging habitat in the permit area;
and (3) maintain dispersal habitat in the permit area. This strategy is summarized in the biological
goals and objectives below.

5.2.1.1

Goal 1: Retain and enhance existing northern spotted owl
nesting, roosting, and foraging habitat and increase the
availability of these habitat types in the ESRF.

Objective 1.1: Retain and enhance 28,000 acres of nesting/roosting habitat, and
11,000 acres of foraging habitat in the permit area.
Rationale
Northern spotted owl was listed under the ESA in 1990 (U.S. Fish and Wildlife Service 1990)
because of widespread habitat loss across the range of the species. Past habitat and current habitat
loss and increasing barred owl (Strix varia) populations continue to threaten the spotted owl, and
populations of spotted owl have continued to decline (Davis et al. 2016; Lesmeister et al. 2018). The
ESRF and surrounding areas continue to be a stronghold for northern spotted owl on the southern
Oregon Coast.
Protecting existing northern spotted owl habitat in the permit area will help sustain survival and
reproduction of northern spotted owls in currently occupied habitat, support and potentially
improve persistent low densities in the central Coast Range and retain sufficient unoccupied habitat
to accommodate potential future recolonization. Additionally retaining and enhancing existing
habitat will help offset threats from loss or alteration of habitat from stand-replacing fire, loss of
genetic diversity, and climate change (U.S. Fish and Wildlife Service 2011; Forsman et al. 2011).
There are currently 28,000 acres of habitat that are modeled as high or moderately suitable
nesting/roosting habitat by Davis et al. (2016) that are located in the conservation research
watershed (CRW), reserves, or riparian conservation areas (RCA). An additional 11,000 acres are
modeled as marginally suitable nesting/roosting habitat, which likely supports foraging activities.
Collectively this 39,000 acres of nesting, roosting, and foraging habitat will be retained in the CRW,
reserves, and RCAs as described in the research design in Chapter 3.

Objective 1.2: Increase nesting, roosting, and foraging habitat in the permit area by
14,000 acres by the end of the permit term.
Rationale
The 2011 recovery plan (U.S. Fish and Wildlife Service 2011) encourages active management actions
that restore, enhance, and promote development of high-value habitat, which, for this HCP, includes
nesting, roosting, and foraging habitat. Habitat for late-seral species—including northern spotted
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owls—can be increased through both passive management (i.e., allowing the stand to develop
naturally over time) or through active management, including “ecological forestry,” which primarily
involves partial cutting prescriptions that encourage the growth of larger trees while maintaining
key habitat components to reduce short-term negative impacts (Kuehne et al. 2015). These practices
will be used in the extensive research treatments.
In addition to conserving known nesting, roosting, and foraging habitat, DSL will increase the
amount of nesting, roosting, and foraging habitat that is available over the permit term. The areas
that will be managed to enhance development and maintenance of northern spotted owl habitat will
primarily be in the CRW and reserves, though areas managed under extensive treatments, with high
retention rates, will also retain habitat value for northern spotted owls. Management that occurs in
the CRW or reserves in the first 20 years of the permit term will target stands that are overstocked,
and thus providing lower quality habitat currently. Those stands, once managed, will be on a
trajectory to increase in habitat value over time, so any short-term effects on habitat quality will
result in long-term habitat improvements. Growth of large trees and the development of snags,
multilayered canopies, and other key elements of forest structure takes decades, particularly in
stands that have little residual legacy structure and that lack large trees (Lindenmayer and Franklin
2002; Dodson et al. 2012), which is the case over much of the permit area. This objective is intended
to provide benefits during the middle to later periods of the permit term.
Improving the quality of existing northern spotted owl habitat will expand the availability of
suitable habitat for the species and provide support for reducing key threats faced by northern
spotted owls. This net increase in owl habitat is intended to result in a potentially wider and lessfragmented distribution of the species’ habitat across the permit area.
There are currently 14,000 acres of habitat that are modeled as having low or no suitability for
nesting/roosting habitat by Davis et al. (2016) that are located in the CRW, MRW reserves, or RCAs.
Because the intention of the active and passive management in those areas is to develop old forest
conditions, including habitat features and structure that will function as nesting, roosting, and
foraging habitat for northern spotted owl, it is anticipated that all of those acres will become at least
moderately suitable, if not highly suitable nesting/roosting habitat by the end of the permit term.
These areas will in also provide foraging and dispersal habitat.

Objective 1.3: Maintain at least 40 percent of the management research watershed
as dispersal habitat at all times.
Rationale
Maintaining sufficient dispersal habitat at the landscape level is vital to sustaining populations of
northern spotted owl by allowing juveniles to disperse to temporary or permanent territories (Davis
et al. 2016). Juvenile spotted owls disperse within their first year of leaving the nest. While northern
spotted owls can disperse through highly fragmented forest landscapes, highly fragmented forest
can reduce survival (Forsman et al. 2002). For example, dispersing birds are exposed to higher risk
of predation (Forsman et al. 2002). The quality and distribution of dispersal habitat within a
forested matrix can help reduce predation risk. The conservation strategy will reduce those risks by
providing “dispersal-capable” lands across the permit area. Dispersal habitat may also support
movement of adult owls between suitable foraging habitat and inter-territory movement by adult
spotted owls in response to the colonization of barred owls (Dugger et al. 2011; Olson et al. 2004).
This is important within the permit area, but also in the region surrounding the permit area.
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USFWS defines dispersal habitat as follows (77 FR 71875–72068).
•

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 at least 11 inches dbh and have a minimum 40 percent canopy cover.

•

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 for
temporary resting and feeding during the transience phase.

•

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.

The majority of the CRW and MRW reserves are expected to develop into nesting, roosting, and
foraging habitat over the permit term. These areas will continue to support dispersing northern
spotted owls. DSL’s commitment to retaining at least 40 percent of the management research
watershed (MRW) as dispersal habitat is an acknowledgement that habitat quality will be reduced in
areas that are intensively harvested, and even in some areas that are extensively harvested, if
retention is low. On the whole, however, the MRW will continue to provide some nesting, roosting,
and foraging habitat and the remainder will provide at least a base level of dispersal habitat. The
pace of harvest activities is not extensive (on average <800 acres/year), so maintaining this base
level of dispersal habitat should not be a challenge. It will ensure that that nearly all of the ESRF
functions as northern spotted owl habitat at some level, at all times.

5.2.2

Marbled Murrelet

The intent of the marbled murrelet (Brachyramphus marmoratus) conservation strategy is to
increase the amount of nesting habitat in the permit area. This strategy is summarized in the
biological goals and objectives below.

5.2.2.1

Goal 2: Increase occupied and potential marbled murrelet
nesting habitat in the ESRF.

Objective 2.1: Retain and enhance 18,000 acres of occupied and 14,000 acres of
potential marbled murrelet nesting habitat in the permit area.
Conserving existing occupied habitat is the most effective method to avoid further declines in
marbled murrelet populations (U.S. Fish and Wildlife Service 1997). As with the northern spotted
owl, the marbled murrelet was listed as threatened due to widespread habitat loss and warming
ocean conditions (Betts et al. 2020). Past disturbance within the permit area has limited marbled
murrelet nesting habitat and distribution. Conserving, maintaining, and enhancing existing marbled
murrelet nesting habitat within the permit area will help support or increase populations.
There are currently 18,000 acres of habitat that are designated as occupied and 14,000 acres
modeled as potential marbled murrelet habitat in the CRW, MRW reserves, or RCAs. Collectively this
32,000 acres of occupied or potential habitat will be retained in the CRW, MRW reserves, and RCAs
as described in the research design in Chapter 3.
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Objective 2.2: Increase suitable marbled murrelet nesting habitat in the permit
area by 21,000 acres by the end of the permit term.
The intention of this objective is to expand marbled murrelet habitat over time through silvicultural
actions that accelerate development of late-seral forest characteristics and, in particular, nest
platforms and associated cover (Plissner et al. 2015). Within the CRW, MRW reserves, and RCAs
there are currently 21,000 acres that are not occupied or modeled as providing habitat potential for
marbled murrelets. It is anticipated that all of those acres will grow into habitat by the end of the
permit term. Management will be strategically focused in the CRW and reserves in locations that are
modeled as potential habitat or areas that currently do not support habitat for marbled murrelet.
Management will be aimed at developing nesting habitat faster by reducing stocking levels and
removing competition, encouraging growth of larger trees with structure preferred by marbled
murrelets. Management activities in the CRW or RCAs will not occur in occupied habitat. This
eventual expansion of nesting areas habitat will allow for colonization of new habitat and support
the potential expansion of the nesting population over time. It will also improve the value of existing
habitat by reducing edge effects through the creation of larger blocks of suitable nesting habitat.

5.2.3

Oregon Coast Coho

5.2.3.1

Goal 3: Contribute to the persistence of Oregon Coast coho
evolutionarily significant unit directly and indirectly by restoring
ecological attributes and processes that benefit multiple life
histories of the three independent populations in the permit
area (Tenmile, Lower Umpqua, and Coos) as well as in
downstream reaches outside the permit area.

Riparian forests provide several critical functions, including large wood recruitment, controls on
stream temperature, litter input, influencing flow regimes, and reducing stream sediment loads that
are important for maintaining native aquatic biota in headwater streams. Research will be used
across the permit area to explore how different management strategies affect the functions listed in
this goal and will inform future forest policy and management practices concerning riparian forests
and aquatic ecosystems.
There are three independent populations of Oregon Coast coho (Oncorhynchus kisutch) in the permit
area—Tenmile, Lower Umpqua, and Coos. The biological goal for Oregon Coast coho in this HCP is to
manage for key ecological attributes and processes in the permit area that will benefit fish in the
ESRF as well as those in downstream reaches outside the permit area.
The strategy is further guided by the following principles.
•

The role of the ESRF in supporting the recovery of Oregon Coast coho was expressly considered
and addressed in the development and implementation of research designs and forest
management plans on the ESRF.

•

The aquatic and riparian strategy is based on the best available scientific information.

•

Unless otherwise indicated by credible scientific information, management strategies to benefit
Oregon Coast coho will be based on natural ecosystem processes.
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Objective 3.1: Promote Recruitment of Large Woody Debris.
Promote the development of streamside vegetation to improve freshwater habitat conditions for
Oregon Coast coho through the contribution of large woody debris as measured by the proportion of
potential total wood (number of pieces) recruited for each independent population.

Objective 3.1a: Tenmile Independent Population
Ninety-nine percent of large woody debris will be available for recruitment to fish-bearing streams
and for transport to downstream reaches outside the permit area.

Objective 3.1b: Lower Umpqua Independent Population
Ninety-four percent of large woody debris will be available for recruitment to fish-bearing streams
and for transport to downstream reaches outside the permit area.

Objective 3.1c: Coos River Independent Population
Eighty-eight percent of large woody debris will be available for recruitment to fish-bearing streams
and for transport to downstream reaches outside the permit area.

Rationale for Large Wood Recruitment
Riparian forests throughout much of the Pacific Northwest, including coastal Oregon, have been
altered by land-use activities over the past century that have reduced the potential to provide large
wood to aquatic ecosystems. The forests were harvested extensively, often to the edge of the stream,
prior to the advent of current policies (Everest and Reeves 2006). In many cases, the riparian zones
were subsequently planted with the more commercially valuable conifers, primarily Douglas fir
(Pseudotsuga menziesii), resulting in the development of dense, relatively uniform conifer stands
and a decrease in hardwoods. In other cases, conifers were not successfully reestablished in logged
riparian zones that are now dominated by alder with a dense salmonberry (Rubus spectabilis)
understory (Hibbs and Giordano 1996). Rates of landslides and debris flows have increased in
heavily roaded and logged watersheds (Goetz et al. 2015; Guthrie 2002; Jakob 2000), which has also
led to systematic changes in riparian vegetation. Consequently, the present-day forests frequently
differ in structure and composition from the pre-settlement forests that preceded them (McIntyre et
al. 2015; Swanson et al. 2011) thereby reducing the potential to provide large wood to aquatic
ecosystems.
Large woody material has multiple ecosystem benefits for fish and other aquatic species. Its
presence in stream systems forms pools and promotes the habitat complexity required by juvenile
salmon for successful rearing and emigration. In addition, large woody material increases ecosystem
diversity across trophic levels, enhancing foraging opportunities for fish of all life stages (Thompson
et al. 2018). Increased large woody material in permit area streams will benefit Oregon Coast coho,
as well as other aquatic biota.
Landscape characteristics, such as riparian forest conditions, affect large wood recruitment and
alter the habitat conditions of Oregon Coast coho (Beechie et al. 2000; Burnett et al. 2007). Per Spies
et al. (2013), 90 percent of near-stream wood inputs come from within 0.6 site potential tree
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height2. Promoting the development of riparian vegetation creates material to be recruitment as
instream large wood.

Objective 3.2: Support continual improvement in water quality and quantity
conditions most important to coho salmon as measured by long-term trends in fine
sediments in riffles, summer low-flows, and stream temperature in the permit
area.
Rationale for Water Quality and Quantity
Protection of existing functional riparian systems and restoration of degraded systems can address
water quality issues. Riparian areas maintain ecological processes, such as regulating stream
temperature and streamflow, cycling nutrients, providing organic matter, filtering chemicals and
other pollutants, trapping and redistributing sediments, stabilizing stream channels and banks,
absorbing and detaining floodwaters, maintaining fish habitats, and supporting the food web for a
variety of biota (Buffler 2005).
Degraded water quality, including high temperatures and fine sediments (National Marine Fisheries
Service 2016), is a limiting factor for the Coos and Lower Umpqua coho populations. The restoration
of riparian function, through the implementation of RCAs in the permit area, will further reduce
stream temperature increases, beyond protections provided by topographic shading, by increasing
shading (Beechie et al. 2012). This will benefit coho across the permit area and provide longer-term
climate change resilience.
In forested environments, sediment delivery is often increased through surface erosion on unpaved
roads or landslides from roads or clear cuts (Beechie et al. 2012). The road system in the permit
area is relatively old, with the majority of the road system sited on ridgelines. Approximately 34
percent of the roads in the permit area are within 100 feet of a stream3. Of that, only 0.5 percent of
roads occur within 100 feet of areas that have been identified as high landslide delivery potential
non-fish bearing stream. This configuration greatly reduces the potential for roads in the permit
area to contribute to chronic sedimentation.
Beechie et al. (2012) estimate that reduction in summer low flows due to climate change will be
greatest west of the Cascade Mountains, with monthly flow decreasing by 10 percent to 70 percent
over the course of the twenty-first century. Forests have an effect on water yield through the
interception of precipitation and transpiration by trees. Increased coarse sediment following logging
can increase the effect of low flows by shallowing and widening stream channels (Hicks et al. 1991).
Summer low flows can negatively affect the covered salmon species by reducing the availability of
rearing habitat in the permit area. Implementation of RCAs will minimize sediment transfer to fish
bearing stream channels. Limits on new roads in near and across streams, including conditions
described later in this chapter will minimize new sources of sediment and rectify existing sources
that exist from roads and other infrastructure. Finally, upgrading aging culverts during timber
operations will increase habitat availability in the permit area.
Water quality and quantity will be protected through the designation of RCAs as described in
Chapter 4 as well as the management of RCAs as described in Conservation Measure 4, Expansion of

2
3

Site potential tree height is approximately 200 feet in the permit area.
Based on the OSU synthetic stream layer.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

5-8

May 2021

Chapter 5
Conservation Strategy

Oregon Department of State Lands

RCAs on West Fork Millicoma River; Conservation Measure 3, Vegetation Management in RCAs; and
Conservation Measure 5, Reduce Forest Road Network in CRW.

5.3
5.3.1

Conservation Measures
Conservation Measure 1, Targeted Restoration and
Stream Enhancement

As described in NMFS (2016), historic and ongoing land uses have reduced stream capacity and
complexity in Oregon coastal streams and lakes through disturbance, road building, splash
damming, stream cleaning, and other activities. Timber activities have reduced levels of instream
large wood, increased fine sediment levels, and altered watershed hydrology. Historical splash
damming removed stream roughness elements, such as boulders and large wood, and in many cases
scoured streams to bedrock (Miller 2010). Beaver removal has also resulted in the loss of instream
wood, which has degraded habitat. Restoration and stream enhancement projects within the permit
area will include placement of logs or whole trees in streams to create pools and to retain spawning
gravels; creation or recreation of beaver habitat; replacement of stream crossing structures (i.e.,
culverts) that block fish passage; relocation or redesign of improperly located roads; stabilization of
sediment sources (i.e., cut banks); improvement of road drainage systems; road closure; and/or
road abandonment, and riparian vegetation management.
The loss of stream complexity (e.g., presence of wood, pools, sinuosity, floodplain connection) which
contributes to slow-moving water and sheltered conditions for juvenile rearing and overwinter
habitat, is a primary limiting factor4 for the Lower Umpqua and Coos independent populations and a
secondary limiting factor for the Tenmile independent population of Oregon Coast coho (National
Marine Fisheries Service 2016; Oregon Department of Fish and Wildlife 2005). This instream habitat
is critical to produce enough juvenile survival to sustain productivity, particularly during periods of
poor ocean conditions. Stream complexity provides a variety of habitat conditions that support adult
coho salmon spawning, egg incubation, and juvenile rearing. The loss of habitat capacity and
degraded conditions to support overwinter rearing of juvenile coho salmon is especially a concern
(National Marine Fisheries Service 2016).
The aquatic habitat maintenance or improvement strategies are intended to correct conditions in
the permit area that may contribute to aquatic habitat deficiencies, or that may limit desired aquatic
habitat conditions and affect the covered species. These strategies will promote aquatic habitat
conditions that support the short- and long-term survival needs of Oregon Coast coho and other
aquatic organisms. The implementation of strategic enhancement projects will make it more likely
that properly functioning aquatic habitat conditions will be attained in a timely manner. Finally,
these strategies will encourage forest conditions that support the ecological processes necessary to
naturally create and maintain complex aquatic habitats on a self-sustaining basis.
This approach addresses aquatic habitat maintenance or improvement on a comprehensive basis
and uses both short- and long-term management actions. These strategies will improve levels of
aquatic function in the short term (to meet the immediate habitat needs of Oregon Coast coho and
place aquatic habitats on a pathway toward desired conditions), while at the same creating self4

Factors that constrain a populations size and slow or stop population growth.
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sustaining habitats over the long term. The following strategies and actions will be implemented as
part of the aquatic habitat maintenance or improvement strategy.
The Elliott Watershed Analysis Implementation Plan (Biosystems et al. 2003) identifies
recommendations for restoration projects in the permit area that would address limiting factors for
the Oregon Coast coho. During HCP implementation the Permittee will focus on key restoration
actions identified in the Watershed Analysis Implementation Plan, along with other opportunistic
projects associated with harvest operations. These projects will occur when there is a need and the
opportunity exists to take advantage of existing equipment on site during harvest operations.
Instream wood placement projects will occur on fish-bearing streams within or adjacent to all
harvest operations when the stream is below the desired level of wood (See Chapter 6, Monitoring
and Adaptive Management) and the operation contains wood meeting size requirements for the
intended stream.
The following guidelines will be considered when planning enhancement projects.
•

Aquatic habitat improvement projects will be designed with the intent of mimicking natural
processes. The use of “engineered” or “constructed habitat” approaches to stream enhancement
will be minimized.

•

Projects will be designed and implemented through coordination with ODFW and in cooperation
with local watershed councils.

•

Project planning and design will consider habitat conditions, stream processes, and the
disturbance regime at both the watershed and site-specific scale.

•

Projects will be designed and implemented consistent with the natural dynamics and
geomorphology of the site, and with the recognition that introduction of materials may cause
changes to the stream channel.

•

A priority will be placed on projects that supplement natural legacy elements (large wood) that
are lacking due to previous disturbance events and/or management activities.

•

Projects will be designed to create conditions and introduce materials sufficient to enhance or
re-establish natural physical and biological processes. An emphasis will be placed on projects
that re-introduce large key pieces of wood to stream channels in natural configurations.

•

Wood placement activities will utilize materials that are expected to be relatively stable yet
functional in these dynamic stream systems. The intent is to maximize the functional attributes
of large wood and minimize potential conflicts with public safety in downstream reaches.
Reliance on artificial anchoring methods (e.g., cables) will be minimized and will only be used in
cases of significant concern for public safety.

•

Projects will be implemented in a manner that minimizes the potential for negative effects on
riparian areas.

5.3.1.1

Vegetation Management in RCAs

The term alternative vegetation treatment refers to the application of silvicultural tools and
management techniques in riparian management areas, using approaches that differ from the
aquatic and riparian management strategies (Chapter 3), to change the vegetative community so
that the HCP’s aquatic and riparian habitat objectives can be more easily achieved. These treatments
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are primarily designed to address recruitment of riparian vegetation to streams for the purpose of
improving fish habitat and contribute to the food web.
The rationale for implementing vegetation management within RCAs is described in Appendix A –
Active Management of Riparian Conservation Areas will be limited to forests where prior
management actions have resulted in conditions that require limited intervention to test restoration
of ecological processes (such as overstocked plantations, or the absence of large conifers or
hardwoods). The activity may occur throughout the entire width of the RCA with the objective of
improving ecological conditions. Only trees in plantation-like stands replanted after harvest and
generally 65 years or less in age as of 2020 will be considered for harvest. Of the conifers harvested,
15-20 percent of the total volume thinned will be devoted to the channel placement and will come
from the first 120 feet adjacent to subject streams, provided there is sufficient volume in this area to
do so. Log volume in in the zone from 120’ to 200’ will be removed and revenue from this work will
remain connected to overall ESRF operations and accounting.
The alternative vegetation treatment strategies will apply silvicultural approaches in riparian areas
where basin-level riparian stand conditions are inconsistent with achieving properly functioning
aquatic habitat conditions during the permit term.
Potential projects include silvicultural treatments such as reducing the density of conifers,
conversion of hardwood stands to conifer species, selective removal of hardwoods from mixedspecies stands and establishment of shade-tolerant conifer seedlings, creation of gaps in hardwood
stands to establish conifer seedlings (shade-intolerant and shade-tolerant), or other similar
practices designed to improve aquatic and riparian conditions.
These projects will be designed to achieve properly functioning aquatic habitat conditions during
the permit term. The HCP recognizes that these treatments are experimental actions, and that, over
time, managers will gain additional knowledge and experience through monitoring and research.
These projects will be monitored and evaluated over time to ensure that the objectives are being
achieved, and that undesirable effects are being minimized. The knowledge gained will be applied in
an adaptive management context so that the multiple resource objectives for riparian and aquatic
habitats can be more successfully met.

5.3.1.2

Beaver Management

Beaver (Castor canadensis) create ponds and other slow-water aquatic areas that provide important
habitat for salmonids. Widespread commercial trapping in the 1800s resulted in declines in the
beaver population. Today, beaver populations have rebounded, with populations occupying most of
their former range (Naiman et al. 1998). The presence of beavers can strongly influence salmon
populations in the side channels of large alluvial rivers by building dams that create pond complexes
(Malison et al. 2016). Beaver ponds and slow-water habitat created by beaver provide important
summer rearing and overwintering habitat (Castro et al. 2015). Pollock et al. (2004) found that
smolt production increases significantly in systems where beavers are present. In coastal Oregon
streams, reaches with beaver ponds and alcoves account for 9% of the habitat, but support 88% of
the coho that were found in the system (Nickelson et al. 1992).
Beavers generally colonize low-gradient streams that flow through unconfined valleys with a
preference toward the lower gradient areas. The major rivers and streams in the ESRF are in narrow
valleys, bordered by steep side slopes with gradients on the side slopes that commonly exceed 65%,
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limiting potential beaver habitat. Beavers are most likely to occur in the southeast portion of the
permit area where gradients are less steep.
Over the course of implementation, it may be decided that a beaver restoration project (e.g.,
installation of a beaver dam analog, beaver habitat enhancement, etc.) should be implemented to
benefit the covered species. If such a project were proposed it would follow The Beaver Restoration
Guidebook: Working with Beaver to Restore Streams, Wetlands, and Floodplains (Castro et al. 2015),
or other relevant scientific literature, to develop achievable goals, strategies, and objectives that are
in line with the HCPs Biological Goals and Objectives. Promoting the occurrence of beaver in the
permit area will improving floodplain connectivity, stream complexity, and slow-moving rearing
habitat that would benefit the covered salmon and steelhead. The permittee will coordinate this
work with regional partners, ODFW, USFWS, and NOAA Fisheries to ensure beaver management
actions fit into the larger context of salmonid recovery and statewide beaver management
principles.

5.3.2

Conservation Measure 2, Expand RCAs on West Fork
Millicoma River

In recognition of the distinct relative values the Millicoma system provides to Coos Independent
Population and the Oregon Coast coho salmon, the designated RCAs for the West Fork Millicoma
River from its entry into the permit area in the southwest portion of the permit area through the
confluence with Elk Creek will include a distance equal to the site potential tree height (200 feet
measured as the horizontal distance from each side of the channel migration zone) on either side of
the river mainstem and 120 feet measured as horizontal distance along any non-fish-bearing stream
that has a high potential to deliver wood to the adjacent fish-bearing stream and fish-bearing
tributaries to the mainstem (Carlson, in prep). This conservation measure is included to specifically
address the lower amount of wood recruitment expected in the Coos independent population, since
it is entirely within the MRW, and thus will have more variable RCA widths when compared to the
Tenmile and Lower Umpqua independent populations. With the expanded RCAs on the West Fork
Millicoma River, the expected wood recruitment within the Coos independent population would
increase to 89 percent. The expanded RCAs also ensure that the recruitment occurs in a location
where it is most beneficial to coho.

5.3.3

Conservation Measure 3, Reduce Forest Road Network
in CRW

The objectives for managing the forest road systems are to keep as much forest land in a natural
productive condition as possible, prevent water quality degradation and associated impacts on
aquatic and riparian resources, minimize disruption of natural drainage patterns, provide adequate
fish passage, and minimize exacerbation of natural mass-wasting processes.
The construction and use of forest roads are an integral part of actively managing state forest lands.
Roads provide essential access for forest management activities, fire protection, and a variety of
recreational uses. However, roads can be a major source of habitat removal, fragmentation,
disturbance, erosion, and sedimentation. Roads can degrade salmon habitats through increased
delivery of fine sediment, landslide frequency, and changes in stream hydrology (Furniss et al. 1991;
Boston 2016). In addition, stream-crossing structures such as culverts can impede the transport and
delivery of sediment and woody material to downstream reaches (Roni et al. 2002). Proper road
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system planning, design, construction, and maintenance will prevent or minimize water quality
problems and associated impacts on aquatic resources and will significantly extend the useful life of
a forest road.
For the ESRF transportation system, the vision is a road network that will provide effective access
for all necessary activities taking place in the forest. The transportation system will be actively
managed to minimize effects on natural resources. The road network will not expand more than 40
miles of permanent new roads over the course of the permit term. There will be no net increase in
permanent road miles in the CRW by the end of the permit term. In order to meet that commitment,
roads not necessary to facilitate the research program, recreation activities, or emergency
management will be closed or vacated.
Any new roads will be constructed in the best locations for minimizing impact to aquatic and
riparian systems. Any expansions will be kept to the minimum needed to achieve forest
management objectives. Barriers to fish passage created by road crossings will be constructed to
meet NMFS and ODFW fish passage requirements. Roads will be constructed, maintained, and
vacated following the restrictions outlined in Section 3.6.1. 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. The roads will be effectively maintained to
minimize degradation to other natural resources.
All road construction, maintenance, and abandonment will be performed in accordance with
restrictions placed by the Oregon Forest Practices Act (Oregon Administrative Rule (OAR) 629) and
other applicable statutes as described in Chapter 3. Surface erosion and delivery of sediment to
streams can be substantially reduced through good road design and maintenance (Roni et al. 2002).
Stream processes that can be restored through road design and improvement techniques are shown
in Table 5-1 and will be implemented when designing new roads and improving existing road
systems in the permit area to benefit the covered salmonids.

Table 5-1. Processes Restored by Various Road Improvement Techniques
Sediment Delivery
Road Improvement Technique

Hydrology

Fine (sand and
smaller particles)

Coarse (gravel and
larger particles)

Removal of active roads or legacy
roads

X

X

X

Culvert or stream crossing upgrades
(repair unstable crossings)

X

X

Sidecast removal or reduction

X

X

Reduce road drainage to

streama

X

X

Increase surface material thickness or
hardness with crushed rock or paving

X

Traffic reduction (unpaved roads)

X

Source: Roni et al. 2002
a Drainage reduced through increased crossings and by diverting water onto forest floor.

While roads can represent a significant human impact on the larger forest system in terms of
chronic long-term disturbance, fragmentation, sediment yield, and access for invasive species, in the
ESRF the majority of the road system in is on ridgelines, with approximately 0.5% percent of the
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roads within 100 feet of a fish bearing stream and 9% of stream crossings traversing a fish bearing
stream.
During the first 12 years of HCP implementation a study on the degree of hydrologic connections of
current and legacy roads and their primary locations in the permit area will be developed.
Monitoring will identify candidate roads for modification to test methods for reducing hydrologic
connections through road restoration and long-term monitoring of subsequent habitat impacts. In
support of this, an inventory of the road networks will be maintained to identify current and legacy
roads that present a risk to the aquatic and riparian system and seek to implement modifications to
the road system prioritizing segments that pose the highest risk to aquatic resources.
Roads that pose an ecological risk may be decommissioned, depending on their utility. This effort
will be mindful of providing access for firefighting and recreation consistent with reserve goals and
multiple management objectives associated with this publicly owned forest. The road network in the
CRW and MRW will decline over time, and new, permanent roads may be constructed as part of a
strategy to decommission road segments that are a problem. Any road decommissioning strategy
must be developed and implemented within the context of a forest management plan.

5.3.3.1

Barrier Upgrade and Removal

There are currently 12 impassable fish barriers and 22 partial barriers identified in the permit area,
with most of the barriers overlapping the Coos independent population (Oregon Department of Fish
and Wildlife 2019; Table 5-2). Over the course of the permit term some of these barriers may need
to be upgraded or removed when they reach their end of life. All new and replacement stream
crossings will be designed to meet current National Marine Fisheries Service (NMFS) and Oregon
Department of Fish and Wildlife (ODFW) passage criteria to maintain upstream and downstream
passage for the covered fish species.
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). While fish passage is not identified as
a primary limiting factor for the evolutionarily significant unit/independent populations of covered
salmonids in the permit area, removing or improving fish-passage barriers in the permit area could
benefit the covered species by increasing access to previously unavailable or underutilized habitat.

Table 5-2. Fish Passage Barriers in the Permit Area by Independent Population
Independent Population

Partial

Blocked

Unknown Anadromous

Unknown

Tenmile
Coos
Lower Umpqua

5
14
3

3
6
3

9
16
10

2
16
6

Total

22

12

35

24

5.3.4

Conservation Measure 4, Research on 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-made disturbances in forest landscapes.
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Research conducted in the permit area will be tailored to account for this important and unique
opportunity to study the effects of different forest treatments on Oregon Coast coho health, their
populations, and habitat parameters important to the species. Research focus’ may include, but not
be limited to, water quality and quantity and how that affects Oregon Coast coho and their habitat
(Objective 1.2). landscape disturbances such as landslides, debris flows, fires, and different types of
harvest regimes (Objective 1.1). All of which play a crucial role in the health and productivity of
forest landscapes as habitat for Oregon Coast coho, will continue to occur in the permit area as well
as have broader benefits for the management of forest and fish across the Pacific Northwest
The use of modeling and monitoring will ensure that the variable-width RCAs employed in the
MRWs are adequate to achieve Objective 3.1 for each independent population of Oregon Coast coho.
The use of riparian systems will 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. Implementation of several different wood recruitment strategies,
all of which meet the biological goals and objectives, will allow for experimentation to test buffer
effectiveness and tradeoffs with other values, and their effects on and benefits to Oregon Coast coho.

5.3.5

Conservation Measure 5, Research on Northern Spotted
Owl, Marbled Murrelet, and their Habitat

This conservation measure includes research to help determine the best methods for increasing old
forest structure that will benefit northern spotted owls and marbled murrelet. The research effort
will include initiatives to explore methods for increasing the likelihood of achieving old forest
structure, increasing species diversity and creating complex early seral forests from dense singlespecies plantations. This approach will take 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 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).
Depending on conditions, thinning treatments, if necessary, could be composed of one or several of
following treatments: variable density thinnings, 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 desirable understory vegetation; planting in gaps or in the
understory to encourage species diversity; or removal of invasive species.
Habitat monitoring described in Chapter 6 will allow DSL to track changes in habitat quality over
time and species response monitoring will determine if species are using habitat that is developed
during the permit term.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

5-15

May 2021

Chapter 5
Conservation Strategy

Oregon Department of State Lands

5.4
5.4.1

Conditions on Covered Activities
Condition 1, Harvest Restrictions in Covered Bird
Habitat

5.4.1.1

Northern Spotted Owl Seasonal Restrictions

To minimize adverse effects on nesting northern spotted owl, covered activities will not occur
within distances expected to result in take during the critical breeding period (between March 1 and
July 7). The operational restrictions described in this condition also apply to northern spotted owl
nest sites outside of the permit area if they occur within restriction distance of the activities listed.
Activities will be restricted during the nesting season for identified singles and active pair sites, and
within the distances from a nest tree or activity center given in Table 5-3 until it is determined that
the pair is not nesting, or has failed, or until July 7, whichever is sooner. One exception is for any
action that involves Type I helicopters, which would not be allowed in the critical nesting window
until September 30.
Exceptions to these restrictions will only occur in situations where either (1) applying these
restrictions would compromise the safety of staff, contractors, or members of the public; or (2)
applying a more limited restriction is clearly justified based on site conditions (e.g., topographic
features on the landscape shield the nest site from the activities in question). Exceptions from these
restrictions are expected to be rare and will be applied by the Permittee only after a site-specific
review by a wildlife biologist, documentation of recommendations, and approval by the ESRF’s
executive director.

Table 5-3. Seasonal Distance Restrictions for Active Northern Spotted Owl Nest Sites during the
Nesting Seasona,b
Where Not Allowed during
Early Nesting Season
(March 1–July 7)d

Covered Activity
Light maintenance (e.g., road brushing and grading, clearing of downed
trees) at campgrounds, trails, administrative facilities, and roads

No restrictions, as activities
would occur only at sites with
existing high levels of human
activity

Chainsaws/tree felling

≤ 65 yards

Heavy equipment for road construction, road repairs, bridge
construction, culvert replacements, etc.

≤ 65 yards

Pile-driving, rock-crushing and screening equipment

≤ 120 yards

Blasting (road

construction)c

Blasting (quarry

≤ 0.25 mile

development)c

≤ 0.25 mile

Helicopter: Type I (Chinook 47)

≤ 265 yards

Helicopter: Type II (Boeing Vertol 107, Sikorsky S-64)

≤ 150 yards

Helicopter: Type III (K-MAX, Bell 206 L4, Hughes 500)

≤ 110 yards

Small fixed-wing aircraft (Cessna 185, etc.)

≤ 110 yards

Tree climbing

≤ 25 yards

Burning (prescribed fires, pile burning)

≤ 0.25 mile
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Source: U.S. Fish and Wildlife Service 2013
a Active sites are based on nest tree locations or designated activity center if nest site is not known. Suitable northern
spotted owl nesting habitat assumed to contain active nest unless verified absent through surveys conducted
following approved USFWS or demographic research survey protocols. Restrictions only apply to active pair sites.
b These restrictions apply except for emergency situations, including fire, search and rescue, or other public
emergency in the vicinity of the designated occupied habitat or likely nesting habitat. Distances are measured from
the nest tree location if known or edge of nesting stand if exact location is not known.
c As measured from the edge of the active nest site to the limit of the activity performed, unless DSL determines that
young are not present, based on USFWS-approved survey methods, at which point distance restrictions may be lifted
on a case-by-case basis.
d Disruption distances associated with blasting may be reduced if a site-specific evaluation by the area biologist finds
that topographic or other features provide adequate acoustic shadowing.

5.4.1.2

Northern Spotted Owl Nest Sites

During any harvest activities inside northern spotted owl core areas northern spotted owl nest sites
will not be removed. This includes the known nest tree and trees immediately surrounding the nest
tree that provide protection of the tree against damage during or after harvest activities.

5.4.1.3

Marbled Murrelet Seasonal Restrictions in Occupied Habitat

Occupied habitat has been designated in locations where there are known nest trees, and from
observed behaviors indicative of occupancy from past survey efforts (Figure 2-15). Seasonal and
other operational restrictions in and near occupied habitat are detailed in Table 5-4.
To avoid disturbance to nesting marbled murrelet adults and chicks, the Permittee will apply
seasonal restrictions for activities that may occur in or near occupied habitat during the murrelet
nesting season (April 1 to September 15) (Table 5-4). Site-specific topographic features will be
considered when seasonal restrictions are applied. The Permittee will, at a minimum, avoid
disturbance in the disruption thresholds identified by USFWS (2013) for marbled murrelet nest
sites.

Table 5-4. Seasonal Restriction Distances for Marbled Murrelet Designated Occupied Habitata

Covered Activity

Where not Allowed during
the Critical Nesting Period
(April 1–August 5)

Where not Allowed for the
Remainder of the Nesting
Period (August 6–September
15) with Daily Timing
Restrictionsb

Rock crushing

< 180 yards

< 180 yards

≤ 0.25 mile

≤ 0.25 mile

< 1 mile

< 1 mile

≤ 0.25 mile or < 800 feet
above ground level (AGL)

≤ 0.25 mile or < 800 feet AGL

Blasting (road construction)c
Blasting (quarry

development)c

Helicopter: Type I (Chinook47d)

Helicopter: Type II & III (Boeing Vertol ≤ 120 yards or < 800 feet AGL ≤ 120 yards or < 800 feet AGL
107, Sikorsky S-64; K-MAX, Bell 206
L4, Hughes 500)
Light road maintenance (e.g., road
brushing, grading, ditch cleaning,
clearing of downed trees) on
commonly used roads and trails
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Covered Activity

Where not Allowed during
the Critical Nesting Period
(April 1–August 5)

Where not Allowed for the
Remainder of the Nesting
Period (August 6–September
15) with Daily Timing
Restrictionsb

Log hauling

No restrictions

No restrictions

Chainsaws (excludes felling
hazard/danger trees)

≤ 100 yards

No restrictions

Heavy equipment for construction,
repairs, bridge construction, culvert
replacements, etc.

≤ 100 yards

No restrictions

These restrictions apply unless DSL is under a fire, search and rescue, or other public emergency in the vicinity of
the designated occupied habitat. Distances are measured from the nest tree location if known or edge of nesting
stand if exact location is not known.
b The first work restriction stops 2 hours after sunrise, and the work restriction starts again 2 hours before sunset.
c Disruption distances associated with blasting may be reduced if a site-specific evaluation by the area biologist finds
that topographic or other features provide adequate acoustic shadowing.
d Disturbances with no likely adverse effects and associated no restrictions needed are based on conclusions
presented in USFWS 2013.
a

The Permittee may deviate from these restrictions only in situations where either (1) applying these
restrictions would compromise the safety of ESRF staff, contractors, or members of the public; or (2)
applying a more limited restriction is clearly justified based on site conditions (e.g., topographic
features on the landscape shield the nest site from the activities in question). Deviations from these
restrictions are expected to be rare and will be applied by the Permittee only after a site-specific
review by the wildlife biologist, documentation of recommendations, and approval by the ESRF’s
HCP administrator. The wildlife biologist will consider site-specific, topographic features and the
location of the likely nesting habitat when considering any deviations from these restrictions. Any
deviations will be documented as part of monitoring reporting requirements, as described in
Chapter 6.

5.4.2
5.4.2.1

Condition 2, Retention Standards for Extensive
Treatments
Marbled Murrelet Occupied Habitat

Extensive treatment stands will include retention of between 20 percent and 80 percent of preharvest density outside of RCAs. Stands that survived the 1868 fire that are located in extensive
treatments will not be harvested. Those areas have been placed in reserves. In some locations there
are extensive treatments planned inside occupied marbled murrelet habitat (as defined in Figure 210). The extensive treatments located in occupied marbled murrelet habitat (as defined in Figure 210) will retain at least 80 percent of pre-harvest density outside of RCAs. Further, any known nest
trees or trees immediately surrounding nest trees will be included in those retained. These
provisions will apply unless:
1. Nesting activity surveys were conducted in designated occupied habitat, and it was determined
that the stand was no longer occupied, or
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2. Research shows that habitat function for the covered species will persists at lower stand
densities, or
3. The stand is part of a research study designed to examine species response to management
activities that result in reducing stand density below 80 percent.
Any changes in retention standards, including the rationale for the change, would be presented to
the Advisory Committee (See Chapter 7) prior to the changes being implemented. This condition
only applies to occupied marbled murrelet habitat as shown in Figure 2-10. Retention of trees in
those stands outside of RCAs will retain habitat value for marbled murrelets, as trees older than 65
years would be retained and 80% retention would not substantially increase the interior to forest
edge ratio. Retention will also reduce effects on adjacent occupied habitat (in reserves) by retaining
a buffer against habitat edge effects.
If areas outside of those shown in Figure 2-10, become occupied in the future, the retention
standards described in this condition will not apply in those new occupied locations. Those stands
may be subject to removal of 20-80% of the pre-harvest density, consistent with extensive
management across the forest. These retention standards, coupled with restrictions on harvest
activities during the active nesting season (see Condition 1), will minimize effects on nesting
marbled murrelets.
All harvest in marbled murrelet habitat will be conducted consistent with Condition 1. Any known
marbled murrelet nest trees, or trees exhibiting the characteristics of typical marbled murrelet nest
tree will be retained, as will the trees immediately around those trees to provide protection against
windthrow.

5.4.2.2

Northern Spotted Owl Core Use Circles

Extensive treatment stands that are located inside of the core use circle (within 0.5mile) of active
northern spotted owl nest sites (as shown in Figure 2-6) will result in the retention of at least 50
percent of pre-harvest density in the stand, unless:
1. Nesting activity surveys were conducted over a number of years, and it was determined that the
nest site was not active.
2. Research shows that habitat function for the covered species will persists at lower stand
densities,
3. The stand is part of a research study designed to examine species response to management
activities that requires retention below 50 percent.
Any changes in retention standards, including the rationale for the change, would be presented to
the Advisory Committee (See Chapter 7) prior to the changes being implemented. This condition
only applies to northern spotted owl activity centers as defined by Figure 2-6. If new owl nest
locations are discovered in the future, outside of those shown in Figure 2-6, the retention standards
described in this condition would not be required in those locations. Those stands may be subject to
removal of 20-80% of the stand density, though retention would be clustered around known
northern spotted owl core areas including known nest trees, and trees immediately surrounding
known nest trees. The emergence of a new activity center would be an opportunity to add a
response variable to those ongoing studies, to better understand northern spotted owl response to
whatever management regimes are in place in that particular location.
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All harvest in northern spotted owl habitat will be conducted consistent with Condition 1. Any
known northern spotted owl nest trees will be retained, as will the trees immediately around those
trees to provide protection against windthrow

5.4.3

Condition 3, Retention Standards for Intensive
Treatments

Retention standards in intensive treatment areas will follow the Oregon Forest Practices Act, with
the exception riparian buffers. RCAs are more expansive than those required by the Oregon Forest
Practices Act and would be applied in intensive areas. Any known northern spotted owl or
marbled murrelet nest trees will be retained, as will the trees immediately around those trees
to provide protection against windthrow

5.4.4

Condition 4, Road Construction and Maintenance

5.4.4.1

Construction

Construction of road networks can lead to accelerated erosion rates in a watershed (Furniss et al.
1991). The most common causes of road-related mass movements are related to inappropriate
placement and construction of road fills, inadequate road maintenance, insufficient culvert sizes,
very steep hill gradients, placement or sidecast of excess materials, poor road location, removal of
slope support by undercutting, and alteration of slope draining by interception and concentration of
surface and subsurface water (Furniss et al. 1991). Many of these problems with forest road
construction can be traced back to poor road design. With careful siting of roads and appropriate
planning to minimize the length of roadbed needed to support timber operations and recreational
access, the impacts of road construction and maintenance can be minimized.
Geotechnical specialists will be consulted as needed while designing roads and harvest units. Their
input, based on interpretive geology and the use of soil and rock mechanics in slope stability
analysis, provides a rationale for risk assessment and mitigation in forest land management
decisions. The use of geotechnical analysis in management decisions makes it possible to minimize
the number or magnitude of management activity–induced soil movements and protect Oregon
Coast coho.
Road design measures that will be implemented to minimize potential impacts on the covered
aquatic species are identified below. The intent of these road design measures is to hydrologically
disconnect the road system from streams.
•

Temporary and permanent roads and landings will be located on stable locations (e.g., ridge
tops, stable benches, or flats) and gentle to moderate side slopes and will be constructed at least
35 feet from the edge of the aquatic zone.

•

Roads that are at risk of failure or are contributing sediment to streams will be vacated,
consistent with valid existing rights.

•

New roads will be located away from streams, wetlands, unstable areas, and sensitive resource
sites, including sensitive wildlife habitats, where feasible.

•

Buffers of undisturbed land will be maintained between roads and streams.
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•

Removal of old-growth trees, or trees with structures known to be important to the covered
species (e.g., potential murrelet nesting platforms) will be avoided, where feasible.

•

Road development within the RCAs will only occur when other alternatives are not
operationally feasible and economically viable.

•

Where crossings of fish-bearing streams occur, bridges and culverts will be designed to meet
current standards (NMFS (2014) and ODFW fish-passage laws (Oregon Revised Statute 509.580
through 910 and in OAR 635, Division 412)).

•

New roads will use the minimum design standards practical with respect to road width, radius,
and gradient. This will minimize road width and the resultant cut-and-fill slopes, minimizing
effects on the covered aquatic species from new road construction.

•

Road designs will provide for proper drainage of surface water and will not introduce runoff
into streams. These measures could include the use of grade breaks, outsloping, insloping,
ditching, road dips, water bars, and relief culverts.

•

Cross drains will not discharge onto unstable slopes, and full-bench construction (no sidecast
fill) will be used on steep slopes to avoid sidecast failure.

•

Aligned rock fill will be installed over culverts to reduce the risk of erosion and failure, in case
culverts become plugged or overtopped.

•

The road runoff to the stream channel will be disconnected by outsloping the road approach. If
outsloping is not possible, runoff control, erosion control, and sediment-containment measures
will be used. These may include using additional cross-drain culverts, ditch lining, and
catchment basins. Ditch flow conveyance to the stream will be prevented through cross-drain
placement above the stream crossing (minimum of 200 feet from a stream).

•

Underdrain structures will be installed when roads cross or expose springs, seeps, or wet areas
rather than allowing intercepted water to flow downgradient in ditchlines.

•

Surface drainage structures (e.g., broad based dips, leadoff ditches) will be armored to maintain
functionality in areas of erosive and low-strength soils.

5.4.4.2

Maintenance

As described in Section 3.6.1 forest roads will be designed, built and maintained to minimize
impacts on the covered species. Proper construction practices will reduce erosion and stream
sedimentation impacts on the covered species. However, soil erosion and stream sedimentation may
occur during and following road construction or maintenance. The permittee may use the
Geomorphic Road Analysis and Inventory Package (GRAIP) or similar to identify existing roads that
pose a sediment delivery risk to streams in the permit area.
The following guidelines will be followed during road maintenance activities.
•

Roads within or adjacent to RCAs will be closed to logging trucks during wintertime wet
weather.

•

Commercial road use will be suspended where the road surface is deteriorating due to vehicular
rutting or standing water and turbid runoff is likely to reach waters of the state.
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•

In-water construction (e.g., stream crossings) will follow the established Oregon Guidelines for
Timing of In-Water Work to Protect Fish and Wildlife (Oregon Department of Fish and Wildlife
2008) to minimize impacts on the covered species and their habitat

•

Storage and staging areas for road construction, harvest activities, and HCP management and
restoration projects will be sited at least 150 feet away from a waterbody or wetland to avoid
erosion or contamination of waters of the United States. Staging areas may be closer than 150
feet if the area is above (elevation) the 100-year floodplain and spill prevention measures have
been approved by the permittee.

•

Construction activities will be conducted during the dry season (generally April 1 through
October 31). Outside this period, construction may occur through a written waiver obtained
from the permittee during prolonged periods of dry weather. If rainy weather occurs, erosion
and sediment control measures will be implemented and reinforced to ensure no sediment has
potential to reach streams. Soils that are saturated with water, that would become muddy when
disturbed, will be allowed to drain before construction resumes.

•

To reduce surface erosion, vegetation removal, soil disturbance, and clearing and grubbing will
be limited to the minimum needed to construct the road.

•

Excess road excavation materials will be disposed of at a stable site outside the 100-year
floodplain that will not contribute to sedimentation or otherwise degrade covered species
habitat.

•

Roads with high erosion potential will be rocked. The hardest crushed rock available will be
used when rocking a road with the potential to deliver sediment to streams to reduce road
surface erosion and generation of sediment into adjacent waterbodies. Increased thickness of
surfacing material has been found to reduce surface erosion by approximately 80 percent.

•

All road drainage structures (e.g., ditches, outsloping, culverts, water bars, dips) will be in place
during construction of the road and before the rainy season.

•

Areas of bare soil that could deliver sediment to waters will have effective drainage established
or will be mulched and/or seeded before the start of the rainy season to reduce surface erosion.
These areas include, but are not limited to, unsurfaced road grades, cut slopes, fill slopes, waste
areas, borrow areas, and rock pits.

•

When a road construction project is partially completed at the start of the rainy period (midOctober), the project will be left in a condition that will minimize erosion and the sedimentation
of streams during the rainy period. Drainage measures will be performed on uncompleted
subgrades, such as surface smoothing, outsloping, water-barring, and dip installation. Mulching
and/or grass seeding will be done on all cut slopes, unarmored fill slopes, and on any other
areas of bare soil where erosion and sedimentation could affect water quality. Silt fences and/or
hay dams will be used near streams to prevent sedimentation. The road will be barricaded to
prevent unauthorized use. Additional mitigation will be completed to address unanticipated
impacts to covered species, if needed.

•

The road surface will be drained effectively by using crowning, insloping or outsloping, grade
reversals (rolling dips), and waterbars or a combination of these methods. Concentrated
discharge onto fill slopes will be avoided unless the fill slopes are stable and erosion proofed.

•

Native seed and certified weed-free mulch will be applied to cut-and-fill slopes, ditchlines, and
waste disposal sites with the potential for sediment delivery to wetlands, RCAs, floodplains and
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waters of the state upon completion of construction and as early as possible to increase
germination and growth. If necessary, sites will be reseeded to accomplish erosion control. Seed
species will be selected that are fast growing, have adequate ability to provide ample
groundcover, and have soil-binding properties. Weed-free mulch will be applied at site-specific
rates to prevent erosion.
•

Prior to October 1, effective road surface drainage maintenance will be performed on logging
roads that were used for harvest during the season and observed to need maintenance. Ditch
lines will be cleared in sections where there is lowered capacity or where the lines are
obstructed by dry gravel, sediment wedges, small failures, or fluvial sediment deposition.
Accumulated sediment and blockages will be removed at cross-drain inlets and outlets. Naturalsurface and aggregate roads will be graded where the surface is uneven from surface erosion or
vehicle rutting. Crowning, outsloping, or insloping will be restored for the road type for effective
runoff. Outlets will be removed or provided through berms on the road shoulder.

•

Cleaned ditch lines and bare soils that drain directly to wetlands, floodplains, and waters will be
seeded with native species and mulched with weed-free mulch.

•

Undercutting of cut-slopes will be avoided when cleaning ditch lines.

5.4.4.3

Barrier Upgrade or Removal

As described in Section 5.3.3.1, Barrier Upgrade and Removal, culverts that need to be replaced in
the permit area due to reaching their end of life will be designed to meet current NMFS and ODFW
passage criteria to maintain upstream and downstream passage for the covered fish species.

5.5

Beneficial and Net Effects

The conditions on covered activities and conservation measures defined above outline the measures
the permittee will undertake to minimize and mitigate the impacts of taking. Minimization measures
are already considered as part of the effects determination and in predicting and calculating take.
Mitigation measures have not been considered in the effects analysis because take occurs whether
or not it is compensated for by mitigation. Mitigation proposed as part of conservation measures
includes creating additional habitat to compensate for habitat lost or habitat with reduced function
during the permit term. Therefore, for each species for which an increase in habitat quality or
quantity is proposed, the “net” effect on habitat has been quantified. In some cases, the process of
improving habitat quality may result in short-term adverse effects (e.g., thinning). Such short-term
adverse effects are described in Chapter 4 for each species.

5.5.1

Northern Spotted Owl

Because the northern spotted owl population along the Oregon Coast continues to decline (U.S. Fish
and Wildlife Service 2011; Dunk et al. 2019; Dugger et al. 2016), any unmitigated loss of habitat—
particularly habitat currently occupied by northern spotted owls—would be significant. However,
based on the research design and areas of protected habitat (reserves), the net effect on northern
spotted owls from covered activities will be beneficial, with long-term habitat gains that will
increase the capacity of the ESRF to contribute to the recovery of spotted owl populations within the
Coast Range.
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Under the research design, over 65 percent of the forest will be in reserve with approximately
34,000 contiguous acres in the northwest portion of the forest set aside, creating one of the largest
forests in reserve in the Oregon Coast Range. The remaining 15,000 acres are located in reserves
designated within the MRW, where timber harvests will cease, and stands will be managed passively
or actively to increase forest structure and complexity and associated habitat values for covered
species, including northern spotted owl.
The 34,000-acre conservation research watershed (CRW) will provide a large block of habitat
capable of supporting a “cluster” of northern spotted owl nesting territories, providing demographic
support to northern spotted owl populations in the Oregon Coast province. Habitat within the CRW
will continue to improve over time, either through natural growth or through experimental
treatments intended to accelerate development of late-successional stand structures and
compositions. The reserve treatments include former plantations, recognizing the need for a focused
effort to recruit future old stands. Such treatments will have two starting points: (1) Exploring
treatments to restore and enhance conservation value in established plantations that will transition
to reserves; and (2) Conserving unmanaged mature forests as they move through natural
successional processes. Harm to northern spotted owl from such experimental treatments will be
avoided through the conservation strategies and conditions described in Chapter 5.
Over time, the research design and associated covered activities described in Chapter 3 are
projected to increase habitat within the CRW over the permit term. Of the 54,800 acres included in
the CRW, reserves, and RCAs, 39,800 acres (73 percent) are currently modeled as high or
moderately suitable nesting/roosting habitat. Protection and management of this existing habitat
provides an immediate stronghold of nesting habitat for the species.
Furthermore, forest stands within the CRW, MRW reserves, and RCAs will continue to develop into
higher quality habitat over time, likely increasing the capacity to support northern spotted owls.
Over the 80-year permit term, many of these designated reserve areas that are not currently high or
moderately suitable nesting/roosting habitat are expected to develop into an old forest condition,
including stand structure that will benefit northern spotted owls by providing foraging habitat and
potentially nesting and roosting habitat.
If all of these areas developed into habitat, this additional 14,800 acres will increase the total high
and moderately suitable nesting/roosting habitat in the permit area by 27 percent. The actual
amount of non-habitat that will develop into habitat within reserves is expected to be lower due to
many factors, including site-specific forest growth and disturbance from wind, disease and fire.
However, when compared to the 2,372 acres of high or moderately suitable nesting/roosting habitat
estimated to be lost to intensive harvest, lands that will be set aside and allowed to develop into
habitat represent six times the amount of habitat that will be harvested. Coupled with the portions
of the CRW and reserves that are already habitat, there will be over 54,000 acres of northern
spotted owl high or moderately suitable nesting/roosting habitat in the permit area by the end of
the permit term, roughly 65 percent of the ESRF.
Within the MRWs, where most of the take is projected to occur, reserves will provide core areas
suitable to support nesting pairs of spotted owls. In addition, habitat conditions within the MRWs
will improve over time, resulting in a mixture of forest types adjacent to or in the vicinity of core
habitat that will provide northern spotted owls with additional foraging habitat. Olson et al. (2004)
found that spotted owl reproductive rates in the Central Oregon Coast Range were positively related
to the amount of edge between late-seral and mid-seral forests and other habitat classes. The
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results of that study indicate that while mid-seral and late-seral forests are important to spotted
owls, a mixture of these forest types with younger forest and non-forest may be best for spotted
owl survival and reproduction in the Oregon Coast Range. In addition, retention standards are
expected to increase legacy structures (large trees, snags, downed wood) in all research allocations
over time, particularly within extensive treatment stands. Therefore, the MRW is expected to
support multiple pairs of northern spotted owls through core habitat areas protected in reserves
surrounded by a mixture of forest types in extensive treatments.
Collectively, both the CRW and MRW areas are projected to increase the capacity of the ESRF to
support northern spotted owl territories and provide important demographic support for the Coast
Range population. The CRW will provide large blocks of habitat, while the MRW will include a
mixture of forest types, including relatively young stands within intensive allocations, patches of
foraging habitat within extensive allocations, and nesting, roosting, and foraging habitat within
MRW reserves.

5.5.2

Marbled Murrelet

The research design and associated covered activities described in Chapter 3 are projected to
increase habitat within the permit area over time. While all forests within reserves that are
currently not habitat are not expected to become occupied habitat over the permit term, the amount
of areas with potential to become habitat is ten times the amount that is projected to be harvested.
Over the 80-year permit term, many of the 21,900 acres of forest within CRW, reserves, and RCAs
that are not currently occupied or potential habitat are expected to develop into an old forest
condition, including stand structure that will benefit marbled murrelet. This represents
approximately ten times the 1,904 acres of occupied and potential habitat estimated to be lost to
intensive harvest.
As described in Section 4.4.3, over 65 percent of the forest will be in reserve, with approximately
34,000 contiguous acres in the northwest portion of the forest set aside, creating one of the largest
forests in reserve within the range of marbled murrelets in Oregon. The remaining 15,000 acres of
reserve are in harvest areas protecting older trees and associated habitat for marbled murrelets. Of
the 54,800 acres included in the CRW, reserves, and RCAs, 32,800 acres (60 percent) are currently
occupied or potential marbled murrelet habitat. Protection and management of this existing habitat
provide an immediate stronghold of nesting habitat for the species. Further, the CRW will develop
into a large block of habitat capable of supporting some of the highest density of nesting pairs of
marbled murrelets within the species’ range, with a high proportion of interior habitat and minimal
habitat edge.
Under the research design, the ESRF is expected to provide demographic support to marbled
murrelet owl populations along the Oregon Coast and throughout the species’ range. Habitat within
the CRW will continue to improve over time, either through natural growth or through experimental
treatments intended to accelerate development of late-successional stand structures and
compositions. Harm to nesting marbled murrelets from such experimental treatments will be
avoided through the conservation strategies and conditions described in Chapter 5.
Within MRWs, where most of the projected take would occur, reserves will provide multiple
locations suitable to support nesting pairs of marbled murrelets, including protection of 85 percent
of known occupied marbled murrelet nesting locations. In addition, as previously described,
marbled murrelet occupied habitat in extensive harvest allocations will involve retention of at least
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80 percent of the pre-harvest density, resulting in patches of habitat that will provide additional
nesting locations for marbled murrelets outside of reserves. The value of this habitat will continue to
increase over time.
Collectively, both the CRW and MRW areas are projected to increase the capacity of the ESRF to
support marbled murrelet nesting and reproduction, thereby continuing to contribute to the
recovery of the Coast Range population of marbled murrelets.

5.5.3

Oregon Coast Coho

The HCP covers three independent populations of Oregon Coast coho that occur in the permit area.
While limiting factors vary across independent populations, the main factors limiting Oregon Coast
coho in the permit area that could be affected by implementation of the covered activities are
physical habitat quality and quantity and water quality associated with land management. A
Recovery Plan has been developed for Oregon Coast coho, with a goal of improving the viability of
the species to the point that they meet the delisting criteria and no longer require ESA protection.
Full implementation of the HCP will result in a net increase in quality of available habitat for Oregon
Coast coho. With full implementation of the HCP, all fish-bearing streams, including all Oregon Coast
coho streams in the permit area, will be managed and protected within the RCAs. Long-term benefits
in and downstream of the permit area associated with implementation of the conservation actions
include: improved habitat, increased channel complexity, improved water quality conditions, and
improved functioning of riparian forest, which would address limiting factors for the Oregon Coast
coho, and improve conditions for them over the course of the permit term.

5.5.3.1

Climate Change

The potential impacts of climate change in the permit area will be addressed by the proposed HCP.
Water temperatures (NorWest Stream Temperature Model) are projected to remain within suitable
levels for salmonids in the ESRF except for some small stream segments (Figure 4-7). Riparian zones
of a size similar to that being proposed for the HCP can potentially offset temperature increases.
However, because of the effect of topographic shading and stream orientation, opportunities to use
riparian zones to reduce water temperatures are limited (Figure 4-8).
The primary impact of climate change in the permit area may be increased winter flows. One likely
consequence of this is an increase in landslides. The establishment of riparian areas along the
headwater streams with the greatest potential to deliver to fish-bearing streams would ensure that
if landslides occur, wood would be delivered to fish-bearing streams. Large wood in debris flows
and landslides influences the run-out length of these events (Lancaster et al. 2003). Debris flows
without large wood move faster and farther than those with wood, and they are less likely to stop
high in the stream network. A debris flow without wood is likely to be a concentrated slurry of
sediments of various sizes that can move at relatively high speeds over long distances, scouring
substrate and wood from the affected channels. These types of debris flows are more likely to
negatively affect fish-bearing channels, as compared to the potentially favorable effects that result
from the presence of wood. Woodless debris flows can further delay or impede the development of
favorable conditions for fish and other aquatic organisms. In contrast, those containing wood can
help store sediments (Bunn and Montgomery 2004) and build terraces that can persist for extended
periods (Lancaster and Casebeer 2007; May and Lee 2004).
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Monitoring and Adaptive Management
This chapter describes the monitoring and adaptive management framework for the Elliott State
Research Forest Habitat Conservation Plan (HCP), including guidelines, and specific
recommendations that will help the Permittee develop a detailed program during the initial years of
implementation. The purposes of this framework and the final monitoring program are to ensure
compliance with the HCP, to assess the status of covered species habitat, and to evaluate the effects
of management actions such that the conservation strategy described in Chapter 5, Conservation
Strategy, including the biological goals and objectives, is achieved. Adaptive management and
monitoring are integrated processes, and monitoring will inform and change management actions to
continually improve outcomes for covered species. An overview of the program, monitoring and
management actions, and data and reporting requirements are found below.
The goal of this chapter is to provide standards to ensure that the program designed during
implementation will be operated in compliance with the Endangered Species Act (Section 6.1.1,
Regulatory Context). The Permittee will use a phased research implementation plan coupled with
adaptive management protocols, modeling, and ecosystem assessment and monitoring to reduce
uncertainty and ensure the viability of the research through time.

6.1

Regulatory Context

An HCP must provide for the establishment of a monitoring program that generates information
necessary to assess compliance and verify progress toward achieving the biological goals and
objectives of the HCP (50 Code of Federal Regulations [CFR] 17.22(b)(2)(A-F), 50 CFR 17.32(b)(2)(iiii), and 50 CFR 222.307(b)(5)). Adaptive management programs are generally recommended for
large, programmatic plans and those with data gaps and scientific uncertainty that could affect how
species are managed and monitored in the future. The Habitat Conservation Planning and Incidental
Take Permit Processing Handbook (HCP Handbook) (U.S. Fish and Wildlife Service and National
Marine Fisheries Service 2016) describes adaptive management as a method for addressing
uncertainty in natural resource management and states that management must be linked to
measurable biological goals and monitoring. Monitoring intentions will remain consistent
throughout the permit term, aimed at tracking progress towards the biological objectives, however
the monitoring program and priorities may evolve to align with research projects and employ the
latest accepted techniques and technologies. All data collected will be utilized to determine if the
HCP effectively meets the biological goals and objectives.

6.2

Types of Monitoring

Recent guidance for conservation planning defines monitoring as the “systematic and usually
repetitive collection of information typically used to track the status of a variable or system”
(Atkinson et al. 2004). The monitoring program will provide the information necessary to assess
HCP compliance and project effects, verify progress toward achieving the biological goals and
objectives, and provide the scientific data necessary to evaluate the success of the HCP’s
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conservation program, using routine monitoring and modeling of ecosystem function that supports
covered species. The Permittee will conduct compliance monitoring to ensure adherence to HCP
implementation and management standards, and effectiveness monitoring to determine if
conservation measures are having the intended effect of improving conditions for covered species.
Effectiveness monitoring will track long-term trends in ecosystem processes and habitat quality
over time. The following subsections describe these monitoring types.

6.2.1

Compliance Monitoring

Compliance monitoring (also known as implementation monitoring) tracks the status of HCP
implementation and documents that the requirements of the HCP and permits are being met. The
Permittee will track compliance monitoring internally to ensure the HCP is working as planned and
will provide the monitoring results annually to the U.S. Fish and Wildlife Service (USFWS) and
National Marine Fisheries Service (NMFS), who will verify the HCP remains in compliance. As
defined by the HCP, compliance monitoring will at least track the following components.
•

Location, extent, and timing of loss of covered species habitats to ensure the proposed maximum
extent of take is not exceeded and to ensure that increases in the quantity and quality of habitat
quality are appropriately balanced with loss of habitat from covered activities.

•

Habitat management, including the types and acres and location of silvicultural activities, used
in the permit area.

•

Miles and locations of roads built and vacated, including those in reserves and riparian
conservation areas (RCA).

•

Number and location of culverts upgraded or removed.

•

Acres of upland restoration activities completed.

•

Miles of stream and acres of riparian habitat thinned

•

Location of harvest and width of RCA implemented in treatment area.

•

Aquatic restoration projects completed.

•

Recreational facilities constructed.

•

Reporting of conservation measures and monitoring activities (e.g., what monitoring activities
were implemented and resulting reports produced).

6.2.2

Effectiveness Monitoring

Effectiveness monitoring assesses the biological success of the HCP. Effectiveness monitoring
evaluates whether the effects of implementing the conservation strategy described in Chapter 5 are
consistent with the assumptions and predictions made during development of the conservation
strategy, including achieving the HCP’s biological goals and objectives (U.S. Fish and Wildlife Service
and National Marine Fisheries Service 2016). Effectiveness monitoring typically measures the
effects of management actions on covered species, status and trends in resources, and status and
trends of stressors to the covered species (Atkinson et al. 2004).
To conduct effectiveness monitoring, it is necessary to first develop thresholds of success for
management actions. These thresholds may include quantitative measures such as area of habitat
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suitable for covered species. Quantifying these conditions before and after management is the basis
for judging success. In most cases, success will not be immediately apparent, and monitoring must
be conducted over a sufficient period for results to manifest. Effectiveness monitoring is focused on
covered species habitat improvement as described in the biological objectives.
Understanding the effects of management actions is a critical component of the monitoring and
adaptive management program. The purpose of this monitoring is to ascertain the success of
management in achieving desired outcomes, to provide information and mechanisms for altering
management if necessary, and to evaluate whether the conservation strategy described in Chapter 5
is successful.
The biological goals and objectives will inform success criteria so that it is clear whether progress is
being made toward biological goals and objectives during the permit term. The baseline for
individual criteria may come from existing known conditions and trends (i.e., from existing
monitoring programs) or from modeled conditions. The proposed approach for developing baseline
conditions for aquatic and terrestrial monitoring is described in Section 6.3 and 6.4, respectively.
Monitoring activities completed will be reported in annual reports, while monitoring results will be
summarized in the 6-year Summary Report and then analyzed in more depth in the 12-year
Compressive Review as described in Chapter 7.

6.3

Aquatic and Riparian Monitoring

As the forests in the permit area age and research progresses, monitoring data will be collected
across the permit area to track long term habitat trends. The research treatments applied to the
conservation research watershed and management research watersheds, and the data collected, will
be used to improve knowledge around forestry and its effects on salmonids.
The aquatic monitoring program focuses on monitoring long-term trends in aquatic habitat quality
and quantity in the permit area. It is not intended to be a measure of production (i.e., number of fish)
of Oregon coast coho in the permit area. A rotating panel design where one stream in each of the
independent populations, which will be determined in consultation with NMFS, will be sampled
once every 3 years (Table 6-1). Trends in habitat quality will be summarized in the 6-year Summary
Report (Section 7.3.2) and a more comprehensive assessment will be completed during the 12-year
Comprehensive Review. During the 12-year Comprehensive Review more in-depth analysis of longterm trends will be analyzed, particularly as the permit term progresses and more years of
monitoring are completed. The intention is to track trends in covered species habitat quality and
quantity over time and relate the trends back to the management activities and conservation
measures in the permit area. The 12-year Comprehensive Review will allow for the compilation of
four monitoring cycles for each of the three independent populations. The 3-year cycle coincides
with the life history of coho in western Oregon and coho salmon in the Oregon Coast range. This
design allows monitoring in each independent population through time, with a focus on one
location, reducing potential variability introduced by multiple cohorts. While it is a different cohort
each years, a cohort is strongly influenced by the cohort three years earlier, including the habitat
conditions that were in place with that cohort was in the watershed. Over time the association
between returning cohorts and habitat quality can be tracked.
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Table 6-1. Coho Sampling Regime
Year Sampled

Independent
Population

1

Tenmile

✓

Lower
Umpqua
Coos

6.3.1

2

3

4

5

6

✓
✓

7

8

9

✓
✓
✓

11

12

✓
✓

✓

10

✓
✓

✓

Turbidity Monitoring

The Permittee will install paired turbidity monitors upstream and downstream of a representative
sample of new roads that cross a fish bearing stream to monitor changes in in-stream turbidity
following the construction of new and maintenance of existing haul roads. Monitors will be placed in
locations that allows the Permittee to report on trends in turbidity change over a 12-year period.
These monitors will predominantly occur lower in the watershed, in perennial fish-bearing streams,
to detect potential changes to stream turbidity in locations where covered species occur. These data
will be used in conjunction with the road monitoring data to determine if changes in fine sediment
inputs, associated with road activities, are occurring. Additional turbidity monitoring may occur on
locations that are determined to be “problem” areas, during the road network baseline evaluation
that occurs in the first 5 years. Monitoring will be aimed at determining the degree to which those
locations are contributing sediment to prioritize when and how to address those road segments.
Further, monitoring will occur both before and after those road segments are addressed to
determine whether there is a measurable difference in sediment delivery to the stream. This data
will inform how the Permittee addresses future road segments that are contributing sediment to
aquatic environments.
Reporting of turbidity data will be summarized and reviewed during the 6-year Summary Report
and 12-year Comprehensive Review. Road issues that are identified during monitoring activities will
be added to the road inventory described in Chapter 5, Conservation Measure 4 Reduce forest road
network, and be prioritized for improvement/decommissioning.

6.3.2

Water Temperature Monitoring

The Permittee will implement a long-term temperature monitoring program to track trends in water
temperature across the permit area. Recording thermographs will be placed in key watersheds
where data will help address water temperature questions at the coho independent population
level. The Permittee will collect data year-round for analysis and tracking in monitoring reports.
Water temperature monitoring under the HCP will be integrated with research projects that will
likely also collect stream temperature data. This research will provide information on how
management influences temperature and inform management decisions in the permit area.
Monitoring locations will be maintained as described in Table 6-1, data collected will enable the
Permittee to report on trends in temperature change for each independent population.
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6.3.3

In-Stream Habitat Monitoring

The Permittee will collect and monitor data on in-stream habitat variables annually. How these
parameters will be collected, and the sampling regime will generally be consistent with Hankin and
Reeves (1988) and will be conducted in a way that allows for comparison with ODFW AIP data, both
in the Elliott and in watersheds outside the Elliott. This protocol is a continuous survey of habitat
units along the entire length of the stream being sampled. Each habitat unit is identified to type and
the length, width, and mean depth estimated visually. At a pre-determined interval, the length,
width, and mean depth are measured as well as estimated, which allows the visual estimates to be
corrected for any observer bias. This also results in an accurate representation of the size and
location of habitat on the stream of interest, providing the potential to examine changes in the
distribution and abundance of habitat units over time. This sampling methodology provides a
census (i.e., complete count) of habitat and wood, allowing identification of trends by comparing
numbers among surveys and does not require the construction of statistical confidence intervals.
However, fine sediment will be sampled in a probabilistic manner (i.e., systematically at given
intervals along the stream), therefore allowing calculation of the measure of error to statistically
compare sites among years.
The same watershed will be monitored throughout the life of the permit. The frequency and
distribution of monitoring will be such that the Permittee will be able to report on trends in instream habitat quality over a 12-year period, following four monitoring years for each independent
population. For the purposes of this HCP the following variables will be tracked over time to
represent the long-term trends in streams for a given Independent Population.
•

Wood (size classes to be determined); total count

•

Pools; number and size

•

Fine sediments at pool tail crests; at systematically determined intervals

•

The extent of multiple channels; number of channels and total length

•

Beaver activity; number of sites and estimated area affected

•

Vegetative Conditions; metrics to be determined

Riparian data will in large part be gathered using remote sensing technologies (e.g., LiDAR) and
other automated monitoring capabilities. Automation provides more consistent application of
methodologies and therefore more repeatable sampling. The methods and technologies will evolve
during the permit term as technological advances are made. Non-riparian parameters will be
collected as described in Hankin and Reeves (1988) or other applicable methodology.
An in-depth landscape analysis of the permit area will be completed in the first 5 years of the permit
term to characterize baseline conditions. This will include baseline data collection on instream
aquatic habitat parameters, listed above. Changes in habitat quality are not expected to be linear due
to the stochastic nature of natural events in in-stream habitat (e.g., landslides). Due to this there will
be an ongoing assessment of in-stream habitat quality, and changes that occur will be compared to
baseline conditions. When natural events occur that change in-stream habitat quality, a new
baseline may need to be established to inform the monitoring program going forward.
The monitoring activities that are completed each year will be summarized in the annual report, and
monitoring results will be summarized in the 6-year Summary Report and in the 12-year
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Comprehensive Review. Monitoring changes in riparian and aquatic conditions will provide
information for tracking status and trends based on implementation of the covered activities and
natural disturbance. Any changes to monitoring and/or enhancement will be documented and
rationale for the change will be provided in the 6-year Summary Reports or 12-year Comprehensive
Review.

6.4

Terrestrial Monitoring

The terrestrial monitoring program will consist of both habitat monitoring and species response
monitoring. Habitat monitoring is a means by which to track progress towards the biological
objectives for each terrestrial species. Species monitoring is how the Permittee will track the
response of covered species to the conservation measures in order to improve those measures over
time. In both cases the intention is to provide data that allows long-term trend analysis, tracking of
habitat conditions and species presence over time. Similar to the aquatic and riparian monitoring
program, the terrestrial monitoring methods will rely largely on automated monitoring of habitat
condition, species presence, and species use. Use of remote sensing tools will allow the Permittee to
track changes in habitat quality for northern spotted owls and marbled murrelets. Bio-acoustic
monitoring will allow the Permittee to track presence of covered species across various research
designations and habitat types.
In line with the aquatic and riparian monitoring program, the terrestrial monitoring program will
cover one-third of the forest in any given year. One-third of northern spotted owl nest sites will be
monitored, meaning that all nest sites are visited once every 3 years. Marbled murrelet occupied and
potential habitat will be monitored on the same cycle, one-third of the habitat monitored every year,
and all habitat monitored every 3 years. Trends in habitat quality will be summarized in the 6-year
Summary Report and a more comprehensive assessment will be completed during the 12-year
Comprehensive Review as described in Section 6.2. Northern spotted owls and marbled murrelets
long-term trends in species presence in the permit area will provide a stable and long-term data set
upon which an assessment can be completed, connecting the pace and scale of forest management
activities to species response.

6.4.1

Habitat Monitoring

Habitat monitoring will be conducted annually but the results will be summarized and reported in
the 6-year Summary Reports. The Permittee will report on acres of habitat harvested versus acres of
habitat grown for northern spotted owls and marbled murrelets. The commitment to increase the
quantity and quality of habitat over time will be monitored using the acreage metric, tracking
habitat loss versus gain. The primary way that habitat quality will improve over time is simply
through forest growth. In that way, the stand age and tree height are two metrics that will be used as
surrogates to determine if a stand is generally improving in habitat quality or declining in habitat
quality. As trees get older and bigger, they also develop structural features that northern spotted
owl and marbled murrelet use for nesting. However, the simple metrics of stand age, average tree
height, number of large trees (>30 dbh) per acre, and percent conifer cover can be used to
determine whether a given stand is suitable for the covered species than it was in previous years.
This information will be gathered using remote sensing capabilities.
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Conversely, if a stand is harvested, those same metrics will be used to determine that the habitat
quality in that stand has reduced, due to implementation of a covered activity. Changes in habitat
quality that result from covered activities will be tracked with administration of those activities (e.g.,
acres of habitat lost at the time of research harvest). The baseline number of acres of species habitat
is described using published habitat models in Chapter 2, Environmental Setting, and the acres of
habitat loss expected from covered activities were estimated based on those habitat models and the
covered activities that are anticipated in those locations (i.e., whether intensive, extensive, or
reserve activities will occur). Those habitat models will continue to be important in tracking
changes in habitat quality during HCP implementation, but research on the forest is likely to reveal a
new understanding of habitat. New modeling may occur and changes in how habitat acres are
tracked may follow. Regardless of changes in how habitat is modeled or mapped in the permit area,
the HCP and permits still authorize habitat loss based on the analysis in the HCP. If there are
changes in the understanding of species habitat or habitat use that causes a significant change in
how covered activities are effecting the species or in how species benefits need to be calculated, the
Permittee will coordinate with the USFWS and NOAA Fisheries to determine whether the HCP needs
to be amended to reflect those changes.

6.4.2

Monitoring Managed Stands

The Permittee would implement stand management activities, as described in Chapter 3, Covered
Activities, to accelerate the growth and improve the quality of habitat. These activities will occur
during the first 20 years of HCP implementation. A key element of the research and the HCP
monitoring program will be to track changes, after management has occurred, to determine if stand
management activities had the desired effect. These stands will be monitoring in conjunction with
other habitat monitoring described above, on a 3-year cycle. The intention is to determine whether
and when these managed stands grow into habitat for northern spotted owl and marbled murrelet.
While the habitat attributes collected may vary depending on the specific enhancement objective,
tracking where management occurred, type of management occurred, and the expected outcomes
will be critical to later determining whether management activities were effective. As monitoring
reveals whether biological outcomes are being met, the Permittee will utilize adaptive management
to adjust management practices in other locations to minimize short-term habitat degradation and
maximize long-term habitat improvement.

6.4.3

Monitoring Retention of Legacy Features

Chapter 5 outlines standards for retention in stands that are harvested. The retention standards for
extensive and intensive treatment areas are described in Conditions 2 and 3. These standards vary
depending on the type of harvest expected but are aimed at retaining features on the landscape that
are important for covered species. Monitoring of compliance with retention standards will be
completed during sale closeout or completion of the research harvest activities. Demonstration of
compliance with these standards will be summarized in the annual report.

6.5

Species Monitoring

The aim of terrestrial species monitoring is to continue to track long-term trends in northern
spotted owl and marbled murrelet nesting activities in the permit area, to build upon 30 years of
data collection, and continue to better understand how these two species respond to the
Elliott State Research Forest Habitat Conservation Plan
Working Draft

6-7

May 2021

Chapter 6
Monitoring and Adaptive Management

Oregon Department of State Lands

conservation measures described in the HCP. Though success of the HCP is not tied to species
numbers or population sizes, it is helpful to know whether the conservation measures benefit the
species and how populations respond. The monitoring described for each species below is designed
for that purpose.

6.5.1.1

Northern Spotted Owl

The monitoring goal for northern spotted owl is to retain an understanding of site status in active
sites, detect new nesting sites, and to document presence and trends in nesting, roosting, and
foraging habitat. One third of active nest sites within the permit area will be monitored each nesting
season, meaning that all nest sites will be monitored every 3 years. The purpose of monitoring
existing nest sites is to ascertain how northern spotted owls respond to covered activities and
conservation measures. Until it can be established that bio-acoustic sampling is accurately detecting
nesting activity, field survey protocols will be used some targeted field monitoring may be done to
supplement automated monitoring. Passive acoustic monitoring uses autonomous recording units
that have been shown to be effective in detecting both northern spotted owls and barred owls
(Duchac et al. 2020).
All moderately and highly suitable nesting/roosting habitat will be surveyed every 3 years, again
surveys will cover essentially one-third of all moderately and highly suitable nesting/roosting
habitat each year. Searching for new northern spotted owl nest sites in locations where habitat is
improving as the result of the research design will be completed in the same one-third of the forest
where nesting activity surveys are being completed in a given year. Distribution of automated
monitoring units in additional locations, beyond known activity centers, will allow the Permittee to
determine when northern spotted owl begin to use new locations and to generally track long-term
trends in nesting activity in the permit area.
In general, the intent is to determine if conservation measures are resulting in broader use of the
permit area than before and if northern spotted owl are reestablishing in locations that they
historically used. Monitoring will be prioritized in locations where habitat quality is improving and
northern spotted owls are expected to colonize or recolonize an area. Within a research context the
monitoring program will be designed to sample enough of an area that is treated or not in order to
determine if management activities are having an effect. Monitoring of the effectiveness of
management treatments on species habitat quality will include a sufficient number of sites and
replication that the results will have sufficient statistical power to meaningfully inform future
management decisions. This intent may influence where and how monitoring occurs.

6.5.1.2

Marbled Murrelet

As with northern spotted owls, the purpose of monitoring marbled murrelet nesting behavior is to
determine if use of the permit area changes in response to conservation measures. Monitoring will
be conducted using passive acoustic sampling, as described by Borker et al. (2015). Until it can be
established the acoustic sampling is accurately detecting occupied areas, field survey protocols will
be used to verify acoustical surveys or to calibrate automated systems. Monitoring will be
prioritized in stands that are developing into habitat for marbled murrelets, either due to active
management or passive management. Monitoring will include a sufficient number of sites and
replication that the results will have enough statistical power to meaningfully inform future
management decisions. As with monitoring for northern spotted owl and Oregon coast coho, one-
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third of occupied and potential marbled murrelet habitat will be monitored in a given year, meaning
that a representative sample of all habitat areas in the permit area will be monitored every 3 years.

6.6

Adaptive Management

This section describes how the Permittee will use adaptive management to respond to monitoring
results and new information. Chapter 7, Implementation and Assurances, describes how the
Permittee will respond to changed and unforeseen circumstances, including new species listings,
climate change, fire, wind events, invasive species, and disease. An overarching goal of the adaptive
management program is to optimize implementation of the HCP and all other programs that are
related to or support the implementation of the HCP. The Permittee strives for efficiency and
effectiveness on all fronts and all programs, including how HCP implementation will adhere to that
objective.
For the purposes of this HCP, adaptive management is a decision-making process used to examine
alternative strategies (e.g., conservation measures) to meet the biological goals and objectives, and,
if necessary, adjust future management actions based on new information (U.S. Fish and Wildlife
Service and National Marine Fisheries Service 2016). Adaptive management is based on a flexible
approach whereby actions can be adjusted as uncertainties become better understood or as
assumptions change. Monitoring and learning from the outcomes of past actions is the foundation of
adaptive management (Williams et al. 2007). Unlike most HCPs, the Permittee will be conducting
research on many natural resource topics, including the covered species, in the permit area.
Adaptive management in the permit area will be informed by more information than is described in
the HCP or permits. Conservation measures will also be modified in response to research findings, if
it would improve implementation of the HCP conservation strategy.
The conservation strategy in this HCP is based on the best scientific information currently available,
and it is expected that the conservation measures will effectively achieve the biological goals and
objectives as stated in Chapter 5. Future improvements in forest inventory methods and increased
accuracy or precision of important metrics, or improvements in species habitat models, may result
in different estimations of current and projected habitat trends. Results of effectiveness monitoring
may indicate that some management techniques are more or less effective than anticipated,
resulting in an increase or decrease in their use, or modifications to how they are implemented.
Evolving science on the habitat requirements, life histories, and distributions of covered species may
inform changes to the pattern of implementation of strategies on the landscape. Monitoring
strategies themselves may change, as they are improved to better quantify or describe specific
habitat metrics.
To address these uncertainties, the monitoring and adaptive management program allows the
Permittee to learn from experience and reevaluate and revise the type, extent, and location of
conservation measures when necessary to meet the biological goals and objectives of the HCP. If
revisions are significant enough to change the expected outcomes assessed in this HCP or in the
permits associated with it, a formal amendment may be needed. The Permittee will make that
determination in coordination with the USFWS and NOAA Fisheries.
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6.6.1

Adaptive Management Process

The adaptive management process will follow the conceptual model provided in the HCP Handbook
(U.S. Fish and Wildlife Service and National Marine Fisheries Service 2016). The model includes a
series of steps for identifying problems and their sources, designing and implementing responses to
problems, and evaluating the effectiveness of the responses, resulting in a cycle of continuous
learning and improvement (Figure 6-1). Much of the first 10–20 years will be spent collecting
baseline data on the forest and on harvest techniques related to the research platform. As that
information is gathered adjustments will be made to implementation of the research design,
including how harvest treatments are deployed. This section is specific to how adaptive
management will be utilized within the context of the HCP to refine implementation of the
conservation strategy.

Figure 6-1. Adaptive Management Process
Based on this model, the general adaptive management process of the HCP will be as follows.
1. Assess Problem
a.

The HCP assumes that implementation of the conservation measures, as written in Chapter
5, will ultimately achieve the biological goals and objectives.

b. Determine if implementation of conservation measures are not moving the HCP toward
meeting the biological goals and objectives set in the HCP.
2. Design
a.

In order to test new management actions or techniques, thoughtful consideration must be
given to how changes in management are made, so that it is evident what is working and
what is not. Since the permit area will all be one large experiment, designing adequate
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experiments or tests of new approaches will be inherent in implementation of the covered
activities.
b. Due to the resources under consideration in this HCP, timing will be an important part of
design and implementation. In many cases it may be decades before it is apparent whether a
new technique or method works as anticipated.
3. Implement
a.

Once it is determined what new activities or techniques need to be tested, those activities
will be implemented on the ground. Implementation of the new activities will be paired with
monitoring, as described below.

4. Monitor
a.

The monitoring and reporting program will be implemented as described in this Chapter
and Section 7.3, Reporting.

b. Permittee researchers and staff will assess and identify deficiencies, lessons learned, new
information, new techniques, or other opportunities for improvement; and compile and
report such information and associated recommendations to the Manager and College of
Forestry Dean.
c.

Monitoring results and associated lessons learned will be compiled and documented in
annual reports.

5. Evaluate
a.

The Elliott State Research Forest Manager (see Section 7.2.1, Elliott State Research Forest
Manager) will evaluate this information to identify current and projected levels of
accomplishment in achieving biological goals and objectives and where an adaptive
management response may be appropriate. This includes the identification of areas of both
under- and over-accomplishment.

b. The Manager will facilitate discussions with Permittee staff to fully understand the trends
identified, evaluate options for adjustments and corrective actions, and select an adaptive
management response. If adjustments are needed the Permittee will coordinate with state
and federal agencies to confirm adjustments meet the standards of the HCP and permits.
6. Adjust
a.

The corrective or adaptive management response will be defined, and adjustments made
with USFWS and NOAA Fisheries approve, to correct the issue. Due to the experimental
nature of the Elliott State Research Forest, this may include testing different options for
correcting any issues before making any permanent adjustments.

b. As stated above, monitoring results will be tracked, as will any modifications to
management practices or alternative strategies selected for implementation in response to
monitoring results.
c.

There will be continual learning about how resources are responding to management in the
permit area, since that is a core principle behind the research forest. This information will
be continually considered in the adaptive management process.
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6.6.2

Adaptive Management and Climate Change

In terms of adaptive management, climate change effects may be detected through monitoring
results that will in turn trigger adaptive management responses. This includes effects that may act
as stressors for the covered species, as well as those that present risks to the maintenance and
enhancement of the quantity and quality of habitat. Due to the broad scope and effects of climate
change on covered species, the Permittee anticipates that adaptive management for climate change
will be informed through ongoing discussions and coordination at a state and federal level with
other major forest land owners in western Oregon, including private industrial forest land owners,
federal land managers (the Bureau of Land Management and U.S. Forest Service), and tribal
governments and natural resource agencies. Climate change research will be central to everything
that occurs on the Elliott State Research Forest so adapting to new information that emerges from
that research is part of fabric of the research forest itself.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

6-12

May 2021

Chapter 7

Implementation and Assurances
7.1

Implementation Overview

This chapter describes how the Elliott State Research Forest Habitat Conservation Plan (HCP) will
be implemented, including the roles and responsibilities of participating state and federal agencies,
data tracking and reporting, coordination during implementation, and plan modifications.

7.2

Implementation Roles and Responsibilities

The Oregon Department of State Lands (DSL) will be the initial Permittee. If the land is transferred
to Oregon State University (OSU), DSL will transfer both incidental take permits (ITPs) to OSU, at
which point OSU will become the Permittee.
The Permittee will oversee HCP implementation, including staffing internal positions, reporting,
monitoring, and maintaining all program records. The Permittee will carry out planning, monitoring,
adaptive management, and periodic coordination with and reporting to U.S. Fish and Wildlife
Service (USFWS) and National Marine Fisheries Service (NMFS) (collectively, the Services). The
Permittee will make all final decisions regarding the management and operations of the Elliott State
Research Forest (ESRF) with the primary purpose of maintaining the integrity of all research and
management activities on or associated with the forest in a manner that is generally consistent with
the conceptual framework proposed to and accepted by the State Land Board as described in Section
1.2.

7.2.1

Elliott State Research Forest Manager

The ESRF Manager will serve as the point of contact for HCP-related issues between the Permittee,
USFWS, and NMFS. The ESRF Manager will oversee and provide support for the following tasks.
•

Develop and maintain annual budgets and work plans for HCP implementation.

•

Coordinate communication and decision-making within the Permittee on HCP implementation
and between the Permittee, USFWS, and NMFS, as needed.

•

Prepare and submit annual report to USFWS and NMFS, including 6-year Summary Reports and
12-year Comprehensive Reviews (Section 7.3, Reporting).

•

Seek input from an Elliott State Research Forest Advisory Committee, USFWS, NMFS, and
relevant parties regarding forest management, restoration, fish and wildlife management and
protection, recreation, and education and outreach, as it relates to compliance with the HCP.

•

Coordinate compliance and effectiveness monitoring activities (Chapter 6, Monitoring and
Adaptive Management).

•

Maintain effectiveness and compliance monitoring and survey data reports and archives,
including monitoring results, and incorporate results into the annual report.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

7-1

May 2021

Chapter 7
Implementation and Assurances

Oregon Department of State Lands

•

Coordinate the development of policies needed to communicate HCP expectations and
requirements to staff.

•

Coordinate updates to existing policies, guidelines, and business practices to align with HCP
requirements, as needed.

•

Ensure adequate training on HCP implementation, including all compliance requirements.

7.2.2

Staff and Other Specialists

The ESRF Manager will be supported by several staff during HCP implementation. A research
technician will have the primary duty of managing the implementation of conservation measures
and monitoring activities. The research technician would oversee and facilitate implementation to
ensure that the Permittee remains in compliance with the terms of the HCP and permits.
The research technician will also collect information from other staff in order to complete the
annual compliance report, 6-year Summary Reports on biological effectiveness, and 12-year
Comprehensive Reviews on biological effectiveness. The research technician will work closely with a
biology technician and forest technician to coordinate HCP-related activities on the forest, track
those activities, and make sure they are appropriately reported. It is anticipated that this work will
be maintained and tracked in a database managed by a data analyst. More specifics on the amount of
time expected from each of these staff, and their role in HCP implementation, is summarized in
Chapter 8, Cost and Funding.

7.2.3

U.S. Fish and Wildlife Service and National Marine
Fisheries Service

USFWS and NMFS will be responsible for overseeing HCP implementation including the following
expected tasks.
•

Receive and review annual reports, 6-year Summary Reports, and 12-year Comprehensive
Reviews submitted by the Permittee.

•

Attend annual meeting on Plan Implementation.

•

Determine if the Permittee is properly implementing the HCP in compliance with the HCP and
any additional terms and conditions of each permit, based on the annual report, other
information provided by the Permittee, and site visits as necessary.

•

Respond to requests by the Permittee for HCP amendments (see Section 7.5, Modifications to the
HCP).

•

Notify the Permittee of the potential for unforeseen circumstances and possible voluntary
remedial measures to address them, as described in Section 7.8, Changed and Unforeseen
Circumstances.

•

Enforce the provisions of the incidental take permits, as needed.

7.2.4

Public Engagement

The Permittee will disclose information related to HCP compliance and effectiveness to the public
through the annual reporting process. Public engagement will include, but is not limited to, the
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Permittee providing the annual reports, 6-year Summary Reports, and 12-year Comprehensive
Reviews to the Elliott State Research Forest Advisory Committee and any other HCP-related
information that may influence or inform work of the committee. The Elliott State Research Forest
Advisory Committee is integral to the sustainability and success of the Elliott State Research Forest.
The Advisory Committee will provide input and advice to the Permittee on Elliott State Research
Forest planning and management, on effectiveness of past implementation of the forest
management plan, and on compliance with foundational documents and codified allowable activities
and public dispute resolution. Additional public engagement specifically for the HCP will occur as
needed.

7.3

Reporting

7.3.1

Annual Reporting

The Permittee will prepare and submit an annual report for the duration of the permit term
detailing, among other things, compliance, habitat loss, conservation actions, and monitoring
activities. The annual reports will summarize the previous state fiscal year’s implementation
activities (July 1–June 30) and be provided to USFWS and NMFS by November 15 of each year.
Annual reports will require synthesis of data and reporting on important trends. A due date of
November 15 will allow time for the data to be assembled, analyzed, and presented in a clear and
concise format. If the Permittee requires more time to prepare and submit the annual report, the
Permittee may request from USFWS and NMFS a 30-day extension of this deadline. In addition to
submitting to USFWS and NMFS, annual reports will be made available to the public. An annual
meeting with the Services will be held within 60 days of receipt of the annual report.
The goals of the annual reports are to demonstrate to USFWS, NMFS, and the public that the HCP is
being implemented properly. If any implementation problems have occurred, they will be disclosed
with a description of corrective measures planned or measures that have been taken to address the
problems. The reports will also identify past and expected future changes to the management and
monitoring program, through adaptive management, and remedial actions needed to address
changed circumstances.
The required content of the annual reports is as follows:
•

•

Description of covered activities implemented during the reporting year as well as cumulative
total (i.e., from the start of the permit term).
o

Acres of timber harvested by harvest type.

o

Acres treated or harvested in modeled terrestrial species habitat.

o

Acres treated in riparian conservation areas (RCA).

o

Aquatic restoration projects completed.

o

Roads constructed or vacated. Road management actions performed.

o

Barriers to fish passage upgraded or removed.

o

Recreational facilities constructed.

Documentation of any known instances of direct mortality of covered species.

Elliott State Research Forest Habitat Conservation Plan
Working Draft

7-3

May 2021

Chapter 7
Implementation and Assurances

Oregon Department of State Lands

•

Summary of the implementation of conditions on covered activities.

•

Documentation and justification of any instances where deviations/exceptions from conditions
on covered activities occur (Chapter 5, Conservation Strategy).

•

Summary of all conservation measures implemented.

•

Progress toward achieving the biological goals and objectives by implementation of
conservation actions (including avoidance, minimization, and mitigation).

•

Compliance with the Stay-Ahead provision as described in Section 7.4.

•

Monitoring actions conducted in the reporting year (monitoring results will be reported every
six years as part of the 6-year Summary Report or 12-year Comprehensive Review).

•

Summary of surveys conducted through the monitoring program in the reporting year, including
a description of surveys conducted, protocols used, and survey results.

•

Discussion of possible changes to the monitoring and research program based on interpretation
of monitoring results and research findings, if applicable.

•

Documentation of any changed circumstances described in Section 7.8.1, Changed
Circumstances, that were triggered during the reporting year, if applicable. If any such
circumstances were triggered, also include any responses implemented (i.e., remedial
measures) and resulting monitoring.

•

If changed circumstances were triggered in prior years, document ongoing responses to those
past changed circumstances in the current reporting year, and the ongoing results of remedial
measures.

•

Description of any changes in HCP implementation resulting from the adaptive management
process during the reporting year, as applicable. This description will include the information
that triggered the change, the rationale for the planned responses, and the results of any
applicable monitoring actions.

•

Any administrative changes or amendments proposed or implemented during the reporting
year (see Section 7.5, Modifications to the HCP).

•

Total costs associated with HCP implementation for the reporting year, as well budget
projections for the next fiscal year.

7.3.2

6-Year Summary Report

Every 6 years of HCP implementation the following will be summarized in the 6-year Summary
Report from the previous 6 years of annual reports and from monitoring results of the previous 6
years. This frequency of reporting allows for the completion of two full 3-year cycles of monitoring,
as described in Chapter 6, Monitoring and Adaptive Management.
•

A summary of monitoring efforts and activities that have occurred and relative trends in aquatic
and riparian habitat parameters.

•

A summary of monitoring efforts and activities that have occurred and relative trends in
terrestrial habitat quality and species response data.
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•

Amount and general location of habitat for covered terrestrial species lost to covered activities,
and amount and general location of modeled terrestrial habitat gained through management
actions and natural succession.

•

Amount and general location of conservation research watershed (CRW) and reserve treatments
(i.e., treated with conservation thinning) and a 6-year projection of additional thinning that will
occur.

•

Amount and general location of RCAs treated with conservation thinning and a 6-year projection
of additional thinning that will occur.

•

Updated wood recruitment modeling with known buffer widths included to gauge progress
towards biological objectives for each independent population of Oregon Coast coho.

•

Compliance with the Stay-Ahead provision as described in Section 7.4.

7.3.3

12-Year Comprehensive Review

Every 12 years of HCP implementation a comprehensive review of the monitoring program and
monitoring results will be completed. This frequency of reporting allows for the completion of four
full 3-year cycles of monitoring, as described in Chapter 6. Information gathered for the 12-year
Comprehensive Review will largely be the same as described in Section 7.3.2, 6-Year Summary
Report except it will contain a more comprehensive analysis as described in Section 6.3.

7.4

Stay-Ahead Provision

The ESA requires that HCPs minimize and mitigate the impacts of the taking to the maximum extent
practicable (ESA Section 10(a)(2)(B)(ii)). The Stay-Ahead provision will minimize or eliminate the
risk of any temporal losses associated with the impacts from covered activities. The Stay-Ahead
provision will be tracked by the Permittee on a continual basis and will be reported to the Services
annually and during each 6-year Summary Report and 12-year Comprehensive Review. The primary
means by which Stay-Ahead will be documented is through implementation of the conservation
measures and modeling and monitoring of terrestrial and aquatic habitat changes.
The underlying assumption in the terrestrial conservation strategy is that terrestrial habitat quality
will improve over time, as the forest grows, and that more acres of habitat and, more importantly,
more acres of higher quality habitat will grow than will be lost to covered activities. The designation
of the CRW and reserve treatments within the MRW at the outset of the program will immediately
provide conservation benefits to covered species. By maintaining these boundaries through the
permit term the Permittee provides certainty that the total acres of covered species habitat will not
be reduced. The Stay-Ahead provision for the HCP requires that the Permittee replace modeled or
assumed habitat for the covered terrestrial species lost to harvest with at least as much habitat of
equivalent or better quality (as defined by the same models) grown over time within reserves (i.e.,
within the CRW and reserve treatments within the MRW). This Stay-Ahead requirement for
terrestrial species also applies to management activities in the RCAs.
Management actions within RCAs, including thinning, will not be counted against or towards the
Stay-Ahead requirement. The establishment of RCAs themselves are a minimization measure and
the thinning that occurs within them, including wood added to streams, is part of the conservation
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strategy described in Chapter 5. The underlying assumption in the aquatic conservation strategy is
that there will be continual improvement in aquatic habitat quality for covered species, with some
episodic events that also contribute to habitat quality (e.g., tree fall, landslides). Because the only
harvest activities occurring in RCAs will be those aimed at improving habitat for covered fish
species, the Stay-Ahead provision for the aquatic strategy will be centered on ensuring that riparian
management activities do not reduce habitat quality for Oregon Coast coho along a given stream
reach. For example, thinning of trees to improve riparian habitat quality and to provide wood into
the stream system cannot increase stream temperature to a level that would begin to have an effect
on fish habitat quality. This approach will ensure that conservation values in riparian areas do not
regress at any point during the permit term.
The monitoring program will measure the improvement of both terrestrial and aquatic habitat and
determine whether mitigation is staying ahead of effects. The Stay-Ahead provision will ensure that
the growth of habitat for terrestrial covered species in the CRW and reserve treatments within the
MRW (measured in acres) stays ahead of habitat lost to covered activities outside of these areas, in
intensive and extensive areas, and due to management activities inside of reserves and RCAs. The
Stay-Ahead provision will ensure that the in-growth of riparian habitat and implementation of
enhancement projects in the RCAs stays ahead of habitat lost to covered activities (e.g., new roads
through RCAs). Documenting that covered aquatic species habitat quality is improving through the
monitoring of habitat condition in RCAs and aquatic habitat trends (See Section 6.4.1, Habitat
Monitoring) will ensure that there is no decrease in aquatic habitat quality due to covered activities.
Adjustments to how the Stay-Ahead provision is measured in response to landscape-scale events
such as fire, storms, and pests are described in the next section.

7.4.1

Adjustments to Stay-Ahead

The permit area is a forested landscape subject to natural events, as described in Chapter 2,
Environmental Setting, and Section 7.8.3, Changed Circumstances Addressed by this Plan. Fires,
storms, and insect outbreaks routinely change the landscape and along with it the habitat quality for
covered species. These natural events are part of the cycle in forest succession. It is conceivable that
the reserves (i.e., CRW and reserve treatments within the MRW) will be affected by one or more of
these natural phenomena during the permit term. While the biological objectives outline the
ultimate habitat quality commitments for the HCP, it cannot be assumed that progress towards
those commitments will be linear, due to these stochastic events. The potential for these events to
occur in the future is described in Section 7.8.3 in the context of historical examples of how natural
events have already changed the permit area.
When these natural events occur the Permittee will respond as described in Section 7.8.3. In the
CRW and reserve treatments within the MRW the response will include an assessment of damage to
covered species habitat and the potential for regeneration of healthy forests following the event. In
some cases restoration activities, such as reforestation, will occur to speed the recovery of species
habitat, but in many cases natural succession will be allowed to proceed. When these natural
disturbances occur in reserve areas, the Permittee will adjust how the Stay-Ahead requirement is
measured on those acres because, depending on the type and severity of the natural event, habitat
quality will likely be temporarily reduced for covered species. In many cases, the Stay-Ahead
measurement will exclude areas subject to the extreme disturbance. In others, however, the
Permittee may decide to retain the area in the Stay-Ahead calculation if it will continue to provide
habitat for covered species. These determinations will be species-specific. An area that is disturbed
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may no longer provide habitat for one covered species, but may still provide habitat for another. For
example, if thinning in RCAs occurs in habitat for northern spotted owl or marbled murrelet, there
temporarily reduce habitat quality for those species, based on the type of trees removed and the
number and type of trees retained. Many factors, including the variation in severity of disturbance,
will influence those determinations.
Those acres affected by disturbance will continue to be reported in 6-year Summary Reports and
12-year Comprehensive Reviews, but they will be reported as disturbed acres or habitat
rehabilitation areas in the CRW or in reserve treatments within the MRW. Overall, there will be a
new baseline set that will acknowledge the acres of terrestrial species habitat lost or reserves lost to
a particular disturbance. An assessment will be completed to determine whether the loss of habitat
quality from disturbed acres caused the Permittee to drop below the Stay-Ahead threshold for any
of the covered species. Adjustments to the pace of management activities will be made following
subsequent 6-year Summary Reports and 12-year Comprehensive Reviews to ensure that eventually
the Stay-Ahead requirement is met and ultimately that the biological objectives are met. For
disturbances in RCAs the episodic nature of events in the stream environment will be taken into
consideration when determining whether or not the Stay-Ahead requirement is being met. Resetting
events, like debris flows, change the habitat quality in a stream section very quickly. From that point
forward that section of stream would be monitored with the new condition in mind and habitat
quality would be tracked from that point forward, with the new stream condition, created by the
episodic event, as the reference point.

7.5

Modifications to the HCP

The HCP and associated incidental take permit may be modified in accordance with the ESA, USFWS
and NMFS implementing regulations, and the provisions outlined in this section. HCP or permit
modifications are expected to be rare. Modifications to the HCP or incidental take permits may be
requested by either the Permittee, USFWS, or NMFS. USFWS or NMFS also may amend their permit
at any time for just cause, and upon a written finding of necessity, during the permit term in
accordance with 50 CFR Section 13.23(b) and the No Surprises assurances described in the HCP.
HCP modifications are considered either an administrative change or an amendment, as described
below.

7.5.1

Administrative Changes

Administrative changes are minor internal changes or corrections to the HCP that may be made by
the Permittee, and do not require approval by the USFWS and NMFS. However, the Permittee must
notify the Services of administrative changes made and the reasons for each change. USFWS and
NMFS may also request administrative changes to the HCP, but those changes need to be approved
by the Permittee. Requests from USFWS or NMFS will include an explanation of the reason for the
change as well as any supporting documentation.
Administrative changes to the HCP must be consistent with the scope of the analysis in the HCP and
the original National Environmental Policy Act (NEPA) document. Administrative changes will
address small errors, omissions, or language that may be too general or too specific for practical
application.
Examples of administrative changes to the HCP are as follows.
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•

Corrections of typographical, grammatical, and similar editing errors that do not change the
intended meaning or obligations.

•

Corrections of any minor errors in maps or exhibits.

•

Corrections of any maps, tables, or appendices in the HCP to reflect approved amendments
(Section 7.5.2, Amendments) to the HCP or incidental take permit.

•

Changes in the extent of managed lands inside the plan area and where the new extent of
managed lands allows for full implementation of the conservation strategy as described in the
HCP and incidental take permits. These changes could include land transfers, land sales, or land
purchases consistent with the plan area boundary described in Chapter 1.

•

Minor adjustments to conservation actions in order to more effectively and efficiently
implement the action as long as that change is consistent with its intent and with the same or
improved likelihood of achieving biological objectives.

•

Clarifications of implementation where the HCP was vague or internally inconsistent.

7.5.2

Amendments

Changes to the HCP or incidental take permits that do not qualify for an administrative change may
be accomplished through an amendment requested by the Permittee. Once an amendment is
requested by the Permittee, the Services will decide the level of review needed to satisfy ESA, NEPA,
and other regulatory requirements. HCP amendments require written approval by the Services.
Depending on their scope and effects, amendments to the HCP can be approved by the Services
through an exchange of formal correspondence, addendum to the HCP, revision to the HCP, or a
formal permit amendment. Substantial changes would likely require a formal amendment to the
HCP and relevant permit, which may include a Federal Register notice and review to ensure NEPA
compliance for the amendment. Examples of changes that may require an amendment include, but
are not limited to, the following actions.
•

Addition or deletion of covered species.

•

Increase in the allowable take limit for existing covered activities or the addition of new covered
activities.

•

Modifications of any important action or component of the conservation strategy under the HCP
that may substantially affect levels of authorized take, effects of the covered activities, or the
nature or scope of the conservation strategy.

•

Changes in the extent of the permit area that were deemed essential for the full implementation
of the conservation strategy, as described in the HCP.

7.6

Federal No Surprises Assurances

This section discusses the rights and responsibilities of the Permittee and the Services regarding
changed and unforeseen circumstances that may occur over the permit term. The No Surprises
regulation limits the scope of the Permittee’s responsibility to provide additional mitigation under
the ESA.
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The federal No Surprises regulation was established in 1998. It provides assurances to Section 10
permit holders that no additional money, commitments, water, or land, or restrictions on land or
water will be required should unforeseen circumstances requiring additional mitigation arise once
the incidental take permit is in place. The No Surprises Regulation states that if the Permittee is
properly implementing an HCP, no additional commitment of resources, beyond that already
specified in the plan, will be required.
The Permittee requests regulatory assurances (No Surprises) for all covered species in the HCP. In
accordance with No Surprises, the Permittee will be responsible for implementing and funding
measures in response to any changed circumstances, as described in this chapter. The Permittee will
not be obligated to address unforeseen circumstances but will work with the Services to address
them within the funding and other constraints of the HCP should they occur.
The Permittee understands that No Surprises assurances are contingent on the proper
implementation of the HCP. The Permittee also understands that USFWS or NMFS may suspend or
revoke the incidental take permit, in whole or in part, in accordance with federal regulations (50
CFR Sections 13.27 and 13.28 and other applicable laws and regulations) in force at the time of such
suspension (see Section 7.9).

7.7

Changed and Unforeseen Circumstances

Changed circumstances are defined in the federal No Surprises regulation.1 With respect to HCPs,
Congress recognizes that “circumstances and information may change over time and that the
original plan might need to be revised” (H.R. Rep. No. 97-835, 97th Congress). Section 10 regulations2
describe changed and unforeseen circumstances and specify procedures for addressing changed
circumstances that may arise during the permit term. Changed and unforeseen circumstances
describe what changes can and cannot be anticipated over the permit term and thus bound the
Permittee’s commitment.

7.7.1

Changed Circumstances

Changed circumstances are defined by the HCP No Surprises Rule as “changes in circumstances
affecting a species or geographic area covered by a conservation plan that can be reasonably
anticipated by the plan developers and the USFWS and NOAA Fisheries and that can be planned for
(e.g., the listing of a new species, or a fire or other natural catastrophic event in areas prone to such
events).”3 This regulation requires that potential changed circumstances be identified in the HCP,
along with responsive actions that would be taken to address these changes. The changed
circumstances that could arise in the plan area have been identified and are described below.
If a changed circumstance, as defined in this section, occurs within the plan area, the Permittee will
implement the responsive actions prescribed in this section. The Services will not require any
conservation and mitigation measures to respond to changed circumstances, except those provided
for in this section, as long as the HCP is being properly implemented. Properly implemented means

1

63 Federal Register 35 (1998) (amending 50 CFR 17.22(b)(5), and 222.307(g)).
50 CFR Sections 17.22(b)(2),17.32(b)(2) and 222.307
3 50 CFR Section 17.3.
2
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the Permittee has been implementing the HCP in accordance with the terms and conditions of the
incidental take permits.

7.7.2

Unforeseen Circumstances

Unforeseen circumstances are defined by federal regulation as “changes in circumstances affecting a
species or geographic area covered by a conservation plan that could not reasonably have been
anticipated by plan developers and the Service at the time of the conservation plan’s … negotiation
and development, and that result in a substantial and adverse change in the status of the Covered
Species.” New or changed conditions that are not identified as changed circumstances in the HCP are
unforeseen. By definition, any circumstances not described in this HCP or as a changed circumstance
in this chapter is considered an unforeseen circumstance. The Permittee is not obligated to respond
to an unforeseen circumstance but may do so voluntarily.

7.7.3

Changed Circumstances Addressed by this Plan

Changes in the environment are anticipated and will be addressed adaptively as part of the
conservation strategy and its adaptive management program. Nonetheless, HCPs are required to
identify specific changed and unforeseen circumstances affecting a species or geographic area of the
plan and describe responsive actions the Permittee will take to address changed circumstances.
Changed and unforeseen circumstances recognized by this HCP are provided below, along with a
description of responsive actions to address changed circumstances. The Permittee has allocated a
portion of the HCP implementation budget for the responsive actions below.
Climate change poses the most uncertainty and risk to state forests. Warmer, drier summers with
more extreme heat events, and more extreme precipitation events in winter are expected in western
Oregon (Spies et al. 2018). Climate change will likely be a driver for many of the changed
circumstances described below, increasing the potential for these events to occur. For example,
weather pattern changes may affect forest productivity and health and biodiversity in unforeseen
ways, as well as have large but variable effects on species and ecosystems, including increased
frequency and severity of drought, fire, invasive species outbreaks, or other disturbances. These
more frequent and intense disturbances may quickly change habitat conditions for covered species
in the plan area.
Climate change resulting from increased concentrations of atmospheric carbon dioxide is expected
to result in warmer temperatures and changed precipitation regimes during this century. Climate
change is expected to diminish tree health and improve conditions for some highly damaging
pathogens (Kliejeunas et al. 2009). Climate change is are generally expected to predispose forests to
more and larger wildfires and additional outbreaks of insects and disease; reduce growth and
survival; and ultimately change forest structure and composition at the landscape scale. Species
ranges are expected to shift northward and upward in elevation.
Additionally, if streams and rivers across the northwest U.S. warm this century, that will have
biological implications for both the quality and quantity of habitats available to species of regional
importance like salmonids. Ongoing temperature increases will profoundly influence the ecology of
salmonids, in particular. Climate change is projected to alter the flow regimes of streams and rivers,
with consequences for physical processes and aquatic organisms (Spies et al. 2018). The volume of
available habitat is shrinking as summer stream discharges across the region continue multi-decadal
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declines that have also been partially linked to climate change (Isaak et al. 2012). Warmwater
predatory fish, such as bass, will likely affect the survival and recovery of salmonids.
Because of the variability of climate change and because it is so interconnected to fire, storm/wind
events, and invasive species, thresholds discussed below for setting changed circumstances take into
account any potential implications of climate change.

7.7.3.1

New Species Listed

Over the course of the permit term (80 years), USFWS or NMFS could list species that occur in the
permit area that are not covered under the HCP as threatened or endangered. The Permittee will
know when a noncovered species associated with habitat in the permit area has been proposed for
listing, becomes a candidate for listing, or is emergency-listed because it is a publicly noticed
process.

Response
If a noncovered species is listed, the Permittee will take the following responsive actions:
1. Determine the potential for Permittee effects on species. Once a species is listed the
Permittee will evaluate and determine the potential distribution of the species on Permitteemanaged lands and the necessary coordination with the Services.
2. Coordinate with USFWS and/or NMFS and implement agency-provided avoidance
measures. If the Permittee determines that the newly listed species may be present in the
permit area, they will initiate coordination as soon as this is determined. Through technical
assistance with the USFWS or NMFS, the potential effects of covered activities on the newly
listed species will be evaluated, including an assessment of the presence of suitable habitat in
the permit area. If the Permittee and USFWS or NMFS determine that the newly listed species
occurs or could occur in the permit area, the Permittee will identify and implement any
necessary measures provided by USFWS or NMFS to avoid take of the species. The Permittee
will implement the interim take avoidance guidelines for the species until a permit amendment
is finalized, or an alternate permit is issued to ensure compliance with the ESA.
3. Apply for permit amendment or alternative take coverage. If the Permittee proceeds with
activities that have the potential to cause take of the newly listed species, they can only begin
those activities after the HCP permit is amended or take authorization is granted through a
separate permitting process. An amendment to include additional covered species requires
amending the HCP and the appropriate permit. Such an amendment may require USFWS or
NMFS to re-initiate Section 7 consultation, make additional Section 10 Findings and conduct a
new NEPA analysis prior to their decision of whether to approve or deny the amendment.

7.7.3.2

Temporary Change in Species Habitat Quality from Natural
Events

Some natural events can cause significant temporary changes in terrestrial species habitat quality.
Natural events that occur in a forested landscape in western Oregon, including the permit area,
include the following.
•

Fire

•

Storms (e.g., ice, wind, snow)
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•

Floods

•

Invasive species and disease

The following sections summarize how these natural events have affected forests within the permit
area historically. That information provides context for the thresholds defined for this HCP and used
to determine what would be considered a changed circumstance versus an unforeseen
circumstance. The proposed responses to these changed circumstances are described after the
summary of these natural events.

Fire
Fire is the primary coarse-scale disturbance agent of forests in the western hemlock (Tsuga
hererophylla) zone of the Oregon Coast. Wildfires can be natural or human-caused events. The
effects on forested lands are the same, no matter the initiation cause. Catastrophic forest fires, by
definition, are wildfires that cover more than 100,000 acres of contiguous forestland during the
course of a single event (Zybach 2003). The Coos Bay Fire of 1868, the largest known catastrophic
fire in the region, burned approximately 90 percent of the area now known as the Elliott State Forest
(ODSL and ODF. 2011). Such catastrophic disturbances affect both healthy and weakened trees, and
usually result in significant or complete mortality over wide areas. Large-scale wildfires generally
return a stand to an earlier developmental state by killing many plants, thereby favoring the
establishment of early seral species. Since the 1868 fire, the Elliott State Forest has been spared any
major catastrophic fire event (Section 2.2.4.1, Disturbance Agents: Fire and Storms). Small-scale fires
are rare in the permit area because of its proximity to the coast and generally wet condition that
greatly reduces fire risk except in extreme weather conditions (as occurred in 1868).

Storm Events
Storm events (e.g., ice storms, severe wind, heavy snow) can lead to under-productive forest
conditions and susceptibility to insects and disease. These stands often require immediate action to
restore resilient and productive forest conditions.
The Oregon Coast experiences periodic severe windstorms. The Columbus Day storm on October 12,
1962, blew down an estimated 17 billion board feet of timber in western Oregon and Washington.
As is typical of most disturbances, windstorms interact with other events in many ways. After the
Columbus Day storm in 1962, Douglas-fir bark beetles killed an additional 2.6 billion board feet of
timber by 1965. The Great Northwest Gale occurred over 3 days in December 2007 and was the
most impactful storm event to hit western Oregon since the Columbus Day storm.
In addition to those named storms, there have been eight other major storm/wind events since the
Columbus Day storm in 1962: in 1981, 1993, 1995, 1996, 2006, 2007, 2015 (2), and 2016.

Floods
Natural disturbance regimes, including floods, debris flows, and beaver activity, historically
determined the temporal and spatial distribution of the range of riparian characteristics (Teensma
et al. 1991, Wimberly et al. 2000). Floods are generally restricted to more predictable areas than
fires or windstorms, and their magnitude and frequency of occurrence can be estimated for a given
river (Oliver and Larson 1996). The effects of flooding are dependent on local weather and drainage
basin conditions.
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Invasive Species or Disease
Invasive species and diseases currently occur in the plan area. Several diseases have reached
noticeable levels of damage in the ESRF in recent decades (Section 2.2.4.3, Disturbance Agents:
Insects and Disease). For example, Swiss needle cast, the highly visible native foliage disease of
Douglas-fir, is causing serious growth decline over a large area along the west slope of the Coast
Range. The growth reduction is severe enough on some sites that the future of those stands is
uncertain. Black stain root disease has reached epidemic proportions in some locations in southwest
Oregon, but is found infrequently in Douglas-fir in the Elliott State Forest (Decker et al. 2011). In
addition to disease there are insect issues in the mid- to late-successional Douglas-fir stands. The
most significant pest is the Douglas-fir beetle, whose outbreaks follow major wind events. The Sitka
spruce weevil (Pissodes strobi) continues to limit Sitka spruce management (Decker et al. 2011).
There are nonnative species and diseases that exist in areas outside the plan area that have the
potential to spread into the plan area and adversely affect the covered species. Given the nature of
invasive species and diseases, there is no unforeseen circumstance, only an upper limit to which
changed circumstances will be funded. In other words, a new disease or invasive species that
spreads throughout the plan area in the permit term is a foreseeable event. If a disease or nonnative
species spreads beyond the thresholds identified below, however, it will be considered a
catastrophic event, and the wildlife agencies will not require the Permittee to fund remedial actions
to address it.
The conservation strategy (Chapter 5) includes measures to reduce existing, and prevent future,
infestations of nonnative invasive species and diseases. The monitoring program will identify and
map existing diseases and nonnative species in the ESRF so that new ones can be identified quickly
and a control or eradication plan can be put into place. Changed Circumstance
Any of the natural events described above will be considered a changed circumstance if up to 50
percent of any one reserve is affected in 1 calendar year or up to 5,000 acres of reserves collectively
are affected, including any disturbance in the CRW, in 1 calendar year from any combination of these
events. If more than 50 percent of any one reserve area or more than 5,000 acres of reserves
collectively are affected by any combination of these events in 1 calendar year, that will be
considered an unforeseen circumstance.
No changed circumstances are defined for riparian conservation areas. The Permittee will restore
riparian areas regardless of acres affected by a single natural event within 1 calendar year. However,
restoration will be designed with stream processes in mind and will not necessarily return the
location to the pre-disturbance condition. For example, if there is a blow down in a riparian area, the
downed trees would likely be left in place, provided there was no safety risk, so that they could be
naturally recruited into the stream system.

Response
The Permittee will implement remedial measures to address the temporary loss of species habitat
due to natural events following the steps listed below. The steps are aimed at determining whether
the changed circumstance from natural events would potentially undermine the Permittee’s ability
to successfully maintain conservation values from the research forest design, as described in
Chapters 3 and 5.
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Step 1: Quantify habitat loss from the natural event for each of the affected covered terrestrial
species, based on modeled habitat.
Step 2: Determine whether the Permittee is still meeting the Stay-Ahead provision (as described in
Section 7.4, Stay-Ahead Provision) for each covered species despite the habitat loss incurred by the
natural event, using modeled habitat. If the Stay-Ahead provision is still being met for a given
covered species no further response is needed. If the Stay-Ahead provision is not being met for one
or more species, move to Step 3.
Step 3: Examine current and future harvest plans to assess potential harvest that may affect covered
species habitat and seek opportunities to adjust harvest in proximity to the disturbance event, with
the aim of providing temporary refuge for the species. Identify potential harvest activities whose
deferment may provide suitable habitat refugia of a similar size to the acres affected by the natural
disturbance. Activities identified for deferment will be observed until the Stay-Ahead provision for
all covered species can again be met. If, despite deferments, the Stay-Ahead provision cannot be met
by the end of the current harvest planning cycle, the Permittee will meet the Stay-Ahead
requirement during the next harvest planning cycle. Potential deferments will not result in
reductions to planned harvest volume or acres in total. Deferments are only meant to shift harvest
priorities to locations that will allow the portion of the permit area affected by the natural event to
recover for a period of time before harvest resumes.
Priorities for locations to temporarily defer harvest are the following, in order of priority.
•

Harvest in reserves or RCAs in locations that are not part of an operation currently under
contract.

•

Harvest in extensive or intensive areas, but within the same watershed where the natural
disturbance occurred, that is not part of an operation currently under contract.

•

Harvest in extensive or intensive areas in different watersheds than where the natural
disturbance occurred, but still within the permit area, that are not part of an operation currently
under contract.

7.7.3.3

Aquatic Invasive Plants, Nonnative Fish, and Disease/Parasites

Nonnative aquatic plant species, disease, and warm water predatory fishes may currently occur in
portions of the plan area as well as outside the plan area. Aquatic invasive plant species like
knotweeds (Polygonum spp.) can inundate streamside habitat in open areas, where it displaces
native vegetation and can increase streambank erosion (Oregon State University 2013).
Introduction and/or expansion of non-native mussels, nonnative fish, such as the brook trout
(Salvelinus fontinalis), and other non-native aquatic organisms compete with the covered species for
habitat uses including spawning, rearing, and foraging. As stream temperatures increase, the range
of nonnative warmwater predators, such as smallmouth bass, that prey upon juvenile salmon and
steelhead, expands. Rising stream temperatures also increase the susceptibility of the covered
salmon and steelhead to disease and parasitic loads due to increased disease virulence and fish
crowding at low flows (Crozier 2016).
The spread of aquatic invasive species can affect native species. Under the HCP, the Permittee will
manage the plan area in accordance with the biological goals and objectives to ensure the riparian
and aquatic habitat are maintained (e.g., riparian forests, shading, no harvest) to benefit the covered
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species. If an invasive aquatic plant(s) were to expand its range within the permit area, to the point
at which it becomes a limiting factor for habitat quality for covered species, the Permittee will work
with the Oregon Department of Agriculture to identify measures necessary to eradicate the plant(s).
Similarly, if expansions of nonnative fish (warm or cold water) into the permit area begin to
outcompete Oregon Coast coho to a point where it becomes a limiting factor for covered species
populations in the permit area, the Permittee will coordinate with the Oregon Department of Fish
and Wildlife (ODFW) on what measures, if any, should be taken to address the species expansion
that would be consistent with the terms of the HCP and permits.

Changed Circumstance
Aquatic invasive plants, nonnative fish, and disease/parasites will be considered a changed
circumstance if spread of aquatic invasive plants species within a reserve that affects up to 25
percent of stream miles within any given hydrologic unit code–10 independent population of
Oregon Coast coho within a 3-year time period. Any new invasion that expands beyond 25 percent
within a 3-year time period will be considered unforeseen. A baseline of current aquatic invasive
plants will be completed early in the permit term, upon which this measurement will be based.

Response
The Permittee will address changed circumstances using manual, mechanical, cultural, chemical, and
biological treatments to manage new occurrences of aquatic invasive plant infestations within the
plan area.
For unforeseen circumstances the Permittee may still coordinate a response with ODFW and other
state and federal agencies, but it would not be required by the HCP.

7.7.3.4

Stream Temperature Changes

Climate change is projected to raise temperatures and alter the flow regimes of streams and rivers
within the plan area, which will have consequences for physical processes and aquatic organisms,
including covered fish species and their habitats. Water temperature plays a critical role for fish and
other aquatic organisms in rivers and streams because their biological processes are directly
controlled by ambient water temperatures (Neuheimer and Taggart 2007; Buisson et al. 2008;
Pörtner and Farrell 2008; Durance and Ormerod 2009). As climate change continues to affect
normal weather patterns in the Pacific Northwest, the effects of climate change increasingly
manifest through changes in air temperature (Barnett et al. 2008; Walsh et al. 2014), seasonal
patterns of snow accumulation and stream runoff (Luce et al. 2013; Mote et al. 2005; Stewart et al.
2005), and increasing wildfires (Littell et al. 2016; Westerling et al. 2006). All of these changes—
increases in air temperature, changes in seasonal rain and snow patterns and run-off, and
wildfires—also affect stream temperature and flow.

Changed Circumstance
While water temperature varies over time based on location, time of day, and season, stream
temperatures across the Pacific Northwest averaged 58 degrees Fahrenheit (°F) (14.2 degrees
Celsius [°C]) from 1993–2011 (Isaak et al. 2018). Based on climate change model scenarios water
temperature in streams and rivers can be expected to increase on average by 2°F and 3.5°F (0.73°C
and 1.4°C) by 2040 and 2080, respectively (Isaak et al. 2017).
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Based on this modeled climate scenario, average annual water temperatures rising more than 3.5°F
(1.4°C) during the permit term would be considered unforeseen.

Response
In response to potential changes in water temperature and flow from climate change, the Permittee
will take preventative measures for streams and rivers in the plan area. These measures may
include, but are not limited to, the following.
•

Expand stream buffers in key locations on fish-bearing streams or in perennial non-fish-bearing
streams upstream of Oregon Coast coho presence to further minimize risk of temperature rise
should the HCP monitoring program establish that stream temperatures are rising despite use of
stream buffers thought to be adequate.

•

Reconnect streams to floodplains and protect seeps, springs, and wetlands to facilitate flow.

•

Increase the potential of large wood production to the streams through the buffers within the
reserves. Increased bed load will lead to cooler groundwater temperature, reducing stream
temperatures.

•

Introduce large wood during restoration projects (e.g., riparian thinning) to provide habitat for
Oregon Coast coho.

•

Managing RCAs to increase beaver habitat and presence where possible to create improved
habitat conditions for Oregon Coast coho.

7.8

Permit Suspension or Revocation

USFWS and NMFS have the ability under federal law to suspend or revoke all or a portion of the
permits if the Permittee is out of compliance with the HCP or incidental take permits. USFWS and
NMFS each have the ability to suspend or revoke all or a portion of the Section 10(a)(1)(B) permit it
issues if continuation of covered activities would appreciably reduce the likelihood of the survival
and recovery of a covered species in the wild (50 Code of Federal Regulations [CFR] 17.22(b)(8),
17.32(b)(8)) or if the Permittee does not comply with the conditions of their permits (50 CFR 13.27,
13.28).
If the permit is revoked, the Permittee will have to fulfill any outstanding mitigation requirements
for any impacts of take that occurred prior to the revocation, including land management actions
and restoration/enhancement actions.
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8.1

Introduction

The Endangered Species Act (ESA) requires that habitat conservation plans specify, “the funding
that will be available to implement” conservation actions that minimize and mitigate impacts on
covered species (16 United States Code 1539(a)(2)(A)). The ESA also requires the U.S. Fish and
Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) (collectively, the
Services) to find that the applicant will ensure that adequate funding is available to implement the
Elliott State Research Forest Habitat Conservation Plan (HCP). This chapter outlines the estimated
costs to implement the HCP over the proposed 80-year permit term and provides assurances that
the Permittee will pay for those costs.
[Note to Reader: This is a preliminary estimate of staff time and related costs. As the HCP
conservation strategy and monitoring program become more defined, these costs will be updated.]

8.2

Implementation Cost

As described in Chapter 7, Implementation and Assurances, the Permittee will oversee
implementation of the HCP. This includes the Elliott State Research Forest (ESRF) managers, staff
and contractors who will carry out the conservation strategy, monitoring, adaptive management,
and coordination with the Services. The cost estimate to implement the HCP is divided into five
categories, summarized in the following subsections.
•

Plan Administration and Staffing

•

Conservation Strategy

•

Monitoring and Reporting

•

Adaptive Management

•

Remedial Measures for Changed Circumstances

All costs were estimated based on cost estimates provided by the Permittee for the same or similar
actions conducted currently. In cases where actual Permittee cost data was unavailable (e.g., HCP
costs that are new), costs were estimated based on similar actions conducted by other entities in the
state, or with data from comparable HCPs in other states.
These cost estimates are planning-level estimates only for the purpose of demonstrating assured
funding for the HCP. The Permittee will prepare a biennial budget to implement the HCP that may
differ from these cost estimates (either more or less). The cost estimate is this chapter is not a
requirement of funds the Permittee must spend, but rather reasonable estimates of total HCP costs
over the entire permit term.
The implementation costs outlined in this section are expressed in 2021 dollars. These costs are not
adjusted for inflation because funding is expected to increase at the same rate as costs are expected
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to increase due to inflation. All revenue sources that fund Permittee operations, including HCP
implementation, are reevaluated each year and adjusted for inflation, as necessary. This is discussed
further in Section 8.3, Implementation Funding.
As described in Chapter 3, Covered Activities, much of the day-to-day operation and management of
the ESRF will occur as part of the research forest itself, unrelated to the HCP. These day-to-day
operations and management will be paid for by DSL or OSU through their normal biennial budget
cycle. These typical and routine operations and management activities are not considered as HCP
implementation costs because they are not required as part of the conservation strategy (Chapter 5),
the HCP monitoring and adaptive management program (Chapter 6), or to support HCP
implementation (Chapter 7). Therefore, only those costs directly related to the HCP are estimated in
this section.

8.2.1

Plan Administration and Staffing

Program administration for the HCP involves ongoing or yearly costs associated with staff time for
coordination, agency meetings, activity tracking, and reporting. The ESRF management, staffed by
the Permittee, will be responsible for oversight of all administration including contract management
and leading coordination efforts with the Services. HCP implementation staffing will consist of
portions of time of existing ESRF staff that totals approximately 1.0 full-time position annually
(Table 8-1). See Section 7.2.1, Implementation Roles and Responsibilities, for more details on the roles
and duties of these positions. The estimate cost of plan administration and staff is estimated to be
$96,500 per year or $7.7 million over the 80-year permit term (Table 8-2).

Table 8-1. HCP Staffing Assumptions
Labor Category

FTEs

Years Needed

Cost Category

Forest Manager

0.2

80

100% Plan Administration

Data Analyst/GIS

0.1

80

50% Plan Administration, 50% Monitoring and
Reporting

Research Tech

0.2

80

50% Conservation Strategy, 50% Monitoring and
Adaptive Management

Biology Tech

0.25

80

50% Conservation Strategy, 50% Monitoring and
Adaptive Management

Forest Tech

0.25

80

50% Conservation Strategy, 50% Monitoring and
Adaptive Management

Total

1.0

FTE = full-time employee
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Table 8-2. Estimated Permittee Staff Time and Costs During Permit Term (2021 dollars)
Labor Category

FTEs

Monthly Salary +
OPE (FY 2021)

Forest Manager
Data Analyst/GIS
Research Tech
Biology Tech
Forest Tech

0.2
0.1
0.2
0.25
0.25

$12,500
$8,333
$8,333
$7,917
$4,167

Total

1.0

Average Annual
Cost

Total Cost
Over 80 Years

$30,000
$10,000
$20,000
$23,750
$12,500

$2,400,000
$800,000
$1,600,000
$1,900,000
$1,000,000

$96,500

$7,700,000

FTE = full-time equivalent; OPE = other payroll expense; FY = fiscal year

8.2.2

Conservation Strategy

As stated in Chapter 5, Conservation Strategy, the conservation program implements the
conservation measures to fulfill the HCP requirement to avoid, minimize, and mitigate impacts of the
taking. Estimated costs associated with the conservation strategy include the following conservation
measures. The staff expected to support the conservation strategy are listed in Table 8-1.
1. Conservation Measure 1: Riparian and Aquatic Enhancement. Implementation of this
conservation measure involves the application of silvicultural tools and management techniques
in RCAs, using approaches that differ from the aquatic and riparian management strategies, to
change the vegetative community so that the HCP’s aquatic and riparian habitat objectives can
be more easily achieved. It is assumed that there will be HCP-related costs associated with
applying alternative vegetation treatments. In the conservation research watershed (CRW) and
reserves timber that is felled outside of the 120-foot RCA, between 120 and 200 feet can be sold
for revenue provided wood volume is increased in the stream by 20 percent (see Conservation
Measure 3). The intention of selling this wood outside of the 120-foot RCA is to generate enough
revenue to offset the costs of completing thinning treatments in the RCA.
2. Conservation Measure 2: Expand RCAs on West Fork Millicoma River. Establish and
maintain a designated RCA for the West Fork Millicoma River from its entry into the permit area
in the southwest portion of the permit area through the confluence with Elk Creek.
Implementation of this conservation measure is to address the lower amount of wood
recruitment expected in the Coos independent population, since it is entirely within the
management research watershed, and will have variable RCA widths when compared to the
Tenmile and Lower Umpqua independent populations.
3. Conservation Measure 3: Reduce Forest Road Network in CRW. The objectives for managing
the forest road systems are to keep as much forest land in a natural productive condition as
possible, prevent water quality problems and associated impacts on aquatic and riparian
resources, minimize disruption of natural drainage patterns, provide adequate fish passage, and
minimize exacerbation of natural mass-wasting processes. There will be no net increase in
permanent road miles in the CRW by the end of the permit term. In order to facilitate that roads
unnecessary to facilitate the research program, recreation activities, or emergency management
will be closed or vacated. Any new roads will be constructed in the best locations for minimizing
impact to aquatic and riparian systems.
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4. Conservation Measure 4: Research on Coho Salmon and their Habitat. This conservation
measure is aimed at research towards a better scientific understanding of the effects and
biological response of natural and human-made disturbances in forest landscapes on water
quality and quantity. Researchers will test the effectiveness of buffer combinations relative to
tradeoffs with other economical and ecological attributes, such as habitat, accessibility, and fiber
yield in riparian systems. It is assumed that the costs for riparian and aquatic research will be
funded as research projects. The operational costs related to creating the research platform,
upon which those studies can be completed, is included in the HCP conservation strategy costs
below.
5. Conservation Measure 5: Research Northern Spotted Owl, Marbled Murrelet, and their
Habitat. This conservation measure includes the design and implementation of experimental
methods for increasing the likelihood of achieving old forest structure, increasing species
diversity and creating complex early seral forests from dense single-species plantations.
Depending on conditions, thinning treatments could be composed of one or several of following
treatments: variable density thinnings, including skips and gaps, creation of snags and downed
wood, retaining unique tree forms and structures, retaining and/or encouraging a variety of tree
sizes and species, protecting desirable understory vegetation, planting in gaps or in the
understory to encourage species diversity, or removal of invasive species. The operational costs
related to creating the research platform, upon which those studies can be completed, is
included in the HCP conservation strategy costs below.

8.2.3

Monitoring and Reporting

The HCP monitoring program is described in Chapter 6, Monitoring and Adaptive Management.
Reporting requirements are described in Chapter 7. Monitoring the outcomes of conservation
measures is the foundation of the HCP’s conservation program and adaptive management approach
and can help advance scientific understanding to better achieve the HCP’s biological goals and
objectives. The monitoring actions will result in the estimated costs shown in Table 8-3. Reporting is
critical to demonstrating compliance with the HCP and permits and progress.

Table 8-3. Estimated Costs of Material Costs for Monitoring Actions Annually and during the
Permit Term
Estimated Annual Cost

Total for 80-year
Permit Term

Effectiveness Monitoring for Oregon
Coast coho

$TBD

$TBD

Effectiveness Monitoring for
Northern Spotted Owl

$TBD

$TBD

Effectiveness Monitoring for
Marbled Murrelet

$TBD

$TBD

Compliance Monitoring

Included in staff time for Forest
Manager and Research Tech

--

Annual Reporting

Included in staff time for Forest
Manager and Research Tech

--

Total cost of monitoring program

$TBD

$TBD

Estimated cost of adaptive
management (10% of total)

$TBD

$TBD
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8.2.4

Adaptive Management

Chapter 6 describes the processes for addressing the specific uncertainties associated with the
conservation strategy, and the adaptive management measures and potential responses associated
with those measures. Proposed adaptive management triggers, and measures that are likely to be
implemented to address necessary program changes, must be documented so the Permittee will
know when and how to respond to monitoring results. Costs for adaptive management are included
as a 10 percent contingency of the estimated costs of the conservation strategy and monitoring
program combined. This funding will be accessed if the monitoring program demonstrates a need to
change conservation actions to better address covered species needs.

8.2.5

Remedial Measures for Changed Circumstances

Section 7.8, Changed and Unforeseen Circumstances, describes the actions and remedial measures
associated with anticipated and possible circumstances that could change during implementation
and that may affect the status of the covered species. Remedial measures may also be necessary if
foreseeable changes occur that may alter the assumptions or information upon which the HCP is
based. The cost of remedial measures is estimated as 5 percent of the estimated cost of the
conservation strategy. This cost is included as a contingency in the total cost estimate. This funding
will be accessed if changed circumstances do occur and need to be addressed.

8.2.6

Total Program Costs

Table 8-4 summarizes all costs for the HCP program over the 80-year permit term. Details for each
cost category can be found in Section 8.2, Implementation Cost.
[Note to Reader: Table 8-4 currently only include staff time associated with each of the HCP elements.
Material costs will be added once they are available. There will be material costs associated with the
conservation strategy and monitoring programs.]

Table 8-4. Total Estimated Costs for the Elliott State Research Forest HCP
Cost Category

Average Annual Costa

Cost Over 80-Year Permit Terma

HCP Administration

$35,000

$2,800,000

Conservation Strategy

$28,125

$2,250,000

Monitoring and Reporting

$33,125

$2,650,000

Adaptive Management

$6,125

$490,000

Remedial Measures

$1,400

$112,000

$103,775

$8,302,000

Total
a Includes

staff costs from Table 8-2 and will include material costs from Table 8-3 but does not yet include material
costs as of 3/25/21.

8.3

Implementation Funding

To fund implementation of the HCP, the Permittee will rely on revenue from the sale of timber
harvests in the permit area and conducted consistent with the HCP.
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8.3.1

Timber Sale Revenue

Operations of the ESRF (including HCP implementation) will be financially self-sufficient based on
revenue generated through harvesting operations. Timber harvests occur on the ESRF to implement
the research platform design in allowable harvest areas and implement the HCP. The Permittee
modeled potential timber harvesting required to fund management of the ESRF. Modeling of
anticipated harvest revenue included constraints and commitments contained in the OSU Proposal
as well as those set forth in the HCP. (Table 8-5).
The harvesting model results in a harvest of approximately 17 million board feet per year while
maintaining a consistent revenue stream over time (Table 8-5). This is an average of 1,000 acres per
year in active harvests (regeneration and thinning). The initial periods will be higher than average
as restoration harvests are conducted in the reserves to set them on their future trajectory as older
forests with natural variations, and the latter periods will likely drop to below 800 acres per year in
active harvests. These average annual harvest acreages and volumes may change given they are
based on even flow assumptions in a financial feasibility analysis and may not reflect actual
operations on the forest over time.

Table 8-5. Estimated Average Annual Harvest Volumes, Acreage, and Revenue
Harvests in
Intensive
Treatments

Harvests in
Extensive
Treatments

Harvests in
Reservesa

Harvest Total

Estimated Average Annual
Harvest (million board feet)

10.6

3.9

2.1

16.6

Estimated Average Annual
Harvest (Acres)

470

300

230

1,000

Estimated Average Annual
Net Revenue

$3.69 million

$1.28 million

$0.65
million

$5.62 million

Category

Harvests in reserves are for restoration thinning and are scheduled to be completed within the first 20-years.
These include the conservation research watersheds.
a
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Alternatives to Take
9.1

Introduction

The Endangered Species Act (ESA) requires that applicants for an incidental take permit specify
what alternative actions to the take of federally listed species were considered and why those
alternatives were not selected. The Habitat Conservation Planning and Incidental Take Permit
Processing Handbook (U.S. Fish and Wildlife Service and National Marine Fisheries Service 2016)
identifies two alternatives commonly used in habitat conservation plans (HCP).
Any specific alternative that would reduce take below levels anticipated for the proposed project.
An alternative that would avoid take and, therefore, not require a permit from the U.S. Fish and
Wildlife Service (USFWS) or National Marine Fisheries Service (NMFS).
The preferred and proposed approach is described in all of the previous chapters of this HCP. This
proposed approach represents the Permittee’s best attempt to minimize take of the covered species
while allowing research-related activities. In accordance with the ESA, this chapter discusses
alternatives that were considered but not selected and the reasons those alternatives were not
selected for inclusion in the HCP.
The alternatives described in this chapter are different than the alternatives described in the
environmental impact statement (EIS) that accompanies this HCP. The EIS alternatives serve a
broader purpose than the alternatives here, which are narrowly focused on alternatives that may
eliminate or reduce take of one or more of the covered species. To distinguish the alternatives here
from the EIS alternatives, alternatives in the HCP are called alternatives to take.

9.2

Description of Alternatives to Take

Two alternatives to take were considered but not selected for analysis in the HCP: no take and
reduced covered activities. These alternatives to take and the rationale for their elimination are
discussed below. The Permittee considered an increased timber harvest alternative but this
alternative was found to increase the likely level of take1 of one or more covered species. In the
alternatives, and the HCP itself, take is primary the result of habitat loss or modification that impairs
essential behavioral patterns for fish or wildlife. Because this alternative would not reduce take on
any covered species it is not considered further.

9.2.1

No Take Alternative

Under the no take alternative, the Permittee would not engage in research and forest management
activities that result in the take of any of the covered species, thereby removing the need for
incidental take permits from USFWS or NMFS. This alternative was not selected because the
1

From Section 3(18) of the ESA: “The term ‘take’ means to harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect, or to attempt to engage in any such conduct.”
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Permittee believes forests should be managed to support human needs, foster economic
opportunity, and not only sustain but improve the environment. The Permittee would like to
conduct high-impact research that meaningfully guides and informs sustainable forest management,
yielding substantial benefits for Oregon’s environment, economy, and communities, if that work can
be conducted on a landscape of sufficient scale and diversity. In order to accomplish those
objectives, it is imperative forestry practices be developed that balance those benefits through
careful scientific inquiry, and the Elliott State Research Forest (ESRF) offers that landscape and
opportunity.
In addition to being a platform for this research, the ESRF provides Oregonians with access to forest
education and recreation, as well as jobs in forest products, forestry, and forest research. The
Permittee believes that this HCP and the take authorization it will provide is essential to ensure that
the Permittee can successfully conduct this research. Therefore, the no take alternative was rejected
as impracticable.

9.2.2

Reduced Covered Activities Alternative

Under the reduced covered activities alternative, select covered activities would not be included in
the HCP. The activities considered for exclusion from the HCP were road construction and
recreational infrastructure construction and maintenance. Use of roads and recreational facilities in
the ESRF supports forest management and public use purposes. Road construction and maintenance
requires the removal or modification of habitat through tree removal and stream crossings.
Development and maintenance of recreational infrastructure requires similar activities at a smaller
scale on the landscape. While the elimination of these select activities could reduce or delay
implementation of some remaining covered activities under the HCP, the majority would continue to
occur without significant limitations.
Road and recreational infrastructure construction and maintenance have the potential to affect
covered species habitat and individuals in a manner similar to timber harvest. While eliminating
road and recreational infrastructure construction and maintenance from the HCP would reduce take
of covered species, this alternative was not selected because road and recreational infrastructure
construction and maintenance are necessary to the activities covered in the HCP. The Permittee
does not expect that in the future, it will be able to fully avoid take of the covered species from road
construction/maintenance or recreational infrastructure construction/maintenance. Also, covering
these activities will provide the Permittee with the necessary flexibility in its operations to optimize
their designs to minimize all environmental effects (as opposed to prioritizing take avoidance of
listed species).
Covering these activities under this HCP will lead to a more comprehensive, large-scale conservation
strategy that will provide greater conservation benefit to covered species.
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Active Management of Riparian Conservation Areas on the ESRF
Riparian forests throughout western Oregon have been changed by the
land use activities over the past century. They were harvested extensively, often to
the edge of the stream, prior to the advent of current management policies
(Everest and Reeves 2007). Subsequently many were planted with commercially
valuable conifers, primarily Douglas-fir (Pseudotsuga menziesii), resulting in the
development of dense, relatively uniform conifer stands and a decrease in
hardwoods. Where conifers were not successfully reestablished, riparian areas are
now dominated by alder (Alnus rubra), often with a dense salmonberry (Rubus
spectabilis) understory (e.g., Hibbs and Giordano 1996). In watershed-scale
simulations, Wondzell et al. (2012) estimated that, under historical conditions, 28
percent of the stream network in the Oregon Coast Range was in alder-dominated
riparian forests, and that presently it is more than 40 percent. Clearly, the direct
effects of logging on the structure and composition of present-day riparian forest
can be varied, but overall, the distribution of conditions has changed dramatically
relative to those under natural disturbance regimes (McIntyre et al. 2015, Naiman
et al. 2000, Swanson et al. 2011).
Indirect effects of logging have also modified riparian forests in the Oregon
Coast Range. Rates of landslides and debris flows have increased in heavily
roaded and logged watersheds (Goetz et al. 2015, Guthrie 2002, Jakob 2000),
which has led to systematic changes in riparian vegetation. Debris-flow tracks are
frequently scoured free of large wood and subsequently recolonized by red alder
(Russell 2009, Villarin et al. 2009). Further, the frequency of debris flows and
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landslides has contributed additional sediment to stream channels, driving more
severe floods, with the combined effect of increasing the width of stream channels
(Lyons and Beschta 1983). Exposed gravel bars within these channels are most
often colonized by hardwoods, leading to substantial changes along the stream
corridor.
Changes to riparian forests described above create substantial challenges
for restoration. For example, thinning of dense riparian Douglas-fir stands could
open stands, allowing increased hardwood presence and, thereby, increasing the
diversity of riparian vegetation, while also promoting growth of the remaining
trees to decrease the time needed to grow trees large enough to act as key
structural elements in the stream channel. However, although such restoration
treatments may speed the restoration of some ecological functions, they also may
reduce dead wood (see Spies et al. (2013) and review in Reeves et al. 2018), and
may present risks, such as development of novel conditions and loss of a
particular species or ecological condition.
Because the current distribution of conditions of riparian forests in many
stream networks is far different from the historical distribution, there is substantial
interest in active restoration treatments—especially thinning dense conifer
plantations (Reeves et al. 2016a) or logging hardwood-dominated stands and
replanting to convert them to conifer dominance (Cristea and Janisch 2007).
Active restoration of altered riparian conditions have been limited to the outer
portions of the designated riparian area (Reeves et al. 2018). Primary reasons for
this include; (1) differing perspectives about the characterization of reference
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conditions, conservation, and management; (2) concerns about the potential
effects of mechanical treatments on stream temperature and wood recruitment; (3)
concerns about rare and little-known organisms that made managers reluctant to
alter default prescriptions (Reeves 2006); and (4) lack of trust by the regulatory
agencies in management agencies. On the proposed Elliott State Research Forest
(ESRF), we estimate that about 35% of the riparian area has been harvested
previously. The distribution of these areas is not uniform but varies widely
between portions of the ESRF and by three independent populations of the
Evolutionarily Significant Unit (ESU) of Coastal Oregon Coho salmon
(Oncorhynchus kisutch) found there. Also, the ESRF is portioned into areas with
differing research emphasis from strict conservation to varying types and
intensities of management. These present a unique opportunity to evaluate current
approaches to riparian restoration as well as develop and access new approaches,
including active management.
Restoration challenges—
Reference condition versus restoring ecological function — Restoration
activities require a “target” condition or conditions toward which the
activity is intended to move a system. Part of the debate about restoration
needs for riparian areas may derive from differing views of riparian
reference conditions (as a goal for restoration), and how they differ with
scale and across watersheds. Although many studies (e.g., Acker et al.
2003, Pabst and Spies 1999) have found that riparian vegetation and
upland vegetation frequently differ in structure, composition, and
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dynamics depending on stream size, some have noted that differences
between riparian and upland vegetation may be small for some stand
types, and that in some cases upland sites can supplement riparian sites to
increase sample size for describing target conditions for riparian
management. For example, Pollock and Beechie (2014) noted that, for
Douglas-fir-dominated stands in western Washington, “both forest types
[upslope and riparian] are generally similar, but riparian stands have more
live tree wood volumes and basal areas, suggesting they may be growing
on sites that are more productive.” Therefore, they concluded that riparian
restoration in Douglas-fir-dominated riparian areas should aim to produce
stand characteristics with densities and sizes of live and dead trees that are
within the range of reference conditions (both upland and riparian). Others
(Gregory 1997, Pabst and Spies 1999, Welty et al. 2002, Wimberly and
Spies 2001) have found that the type and magnitude of differences in
features between upslope and riparian forests can be large, suggesting that
upslope vegetation should not be assumed to be a reference for designing
and assessing managed strategies for riparian vegetation in other stand
types, or where riparian stands differ significantly from upland stands
(e.g., in floodplains). This variety of findings makes it difficult for
managers and regulators to design and implement management actions in
riparian reserves. On the ESRF, a variety of approaches will be considered
and evaluated as part of the research program to help advance and develop
options for restoring riparian ecosystems.
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Water temperature —Active management in the riparian conservation areas
could potentially lead to an exceedance of the 0.3 °C “non-degradation standard”
for water-quality. The 0.3 °C standard is important from a regulatory perspective,
limiting potential cumulative effects from multiple actions, none of which
individually might be sufficient to impair water quality. Research discerning the
effect of vegetation management other than clear-cutting on water temperature
has been limited. A few studies examined clearcut harvesting combined with
partial harvest of riparian buffers (Kreutzweiser et al. 2009, Roon et al. 2021,
Wilkerson et al. 2006) and suggest that the effect of riparian thinning on summer
stream temperatures will be correlated positively with the amount of forest stream
that the activity occurs, and thus the amount of shade lost (Leinenbach et al.
2013). However, the amount of shade lost from a given thinning treatment can be
highly variable, and the small number of studies makes it difficult to draw strong
generalities. The shade loss can be smaller than the amount of tree basal area
removed, and in one study, removal of 10 to 20 percent of the basal area had no
measurable effect on angular canopy density (Kreutzweiser et al. 2009). Further,
any shade loss and stream-temperature increase from riparian thinning are likely
to be short lived because riparian forest canopies can close relatively quickly
(within 3 years) after thinning (Chan et al. 2006, Yeung et al. 2017).
Reach-scale studies clearly demonstrate that solar radiation is the primary
factor affecting stream-water temperatures during summer (Leinenbach et al.
2013). Thus, the likely effect of forest harvest on stream temperatures will be a
function of the amount of shade lost. The largest effects are generally seen with
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clearcut logging right to the streambanks, whereas retention of forested buffers
tends to reduce these effects (Roon et al. 2021), as does thinning rather than
clearcutting outside the buffer. The actual magnitude of stream-temperature
increases can vary greatly and is determined by factors such as discharge, water
depth, width, flow velocity, hyporheic exchange, and groundwater inflows
(Janisch et al. 2012, Johnson 2004, Moore et al. 2005). Topographic shading can
also influence water temperatures, particularly in small streams flowing in
narrow, steep-sided valleys, as much as or perhaps more than shade from
streamside forests (Zhang et al. 2017). Canopy removal also results in nighttime
long-wave radiation loss, leading to lower water temperatures that in turn
contributes to increased thermal variability, whose biological consequences are
poorly understood.
The potential magnitude of stream-temperature increases in response to
riparian thinning will be highly dependent on forest attributes outside the riparian
buffer, the buffer size, the pre-thinned riparian forest attributes (Leinenbach et al.
2013), the thinning prescription, and the thermal sensitivity of the stream (Janisch
et al. 2012). Further research is needed to improve our understanding of the
impacts of thinning, but there is some evidence that light thinning may not
substantially increase stream temperatures. The steep topography of the proposed
ESRF provides the opportunity to examine this issue because topographic shading
is the primary determinant of water temperatures a large proportion of the stream
network (Fig. 1).
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Figure 1. Influence of solar radiation on water temperature on streams
(SolDifMax) in the Elliott State Research Forest.
Riparian thinning and large wood—The absence or reduced quantity of wood in
streams throughout western Oregon, and elsewhere in the state and Pacific
Northwest, is a primary concern for managers and regulators because of wood’s
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importance for creating habitat and performing other ecological functions.
Thinning and other active management in plantations in riparian areas can reduce
the potential amount of wood that can be delivered to streams and the forest floor
(Beechie et al. 2000, Pollock and Beechie 2014) if the trees are removed from the
site. Additionally, thinning may negatively affect habitat, at least in the short run,
for some species that are favored by dense conifer cover, potentially increase
water temperature (Leinenbach et al. 2013), and reduce carbon storage (D’Amore
et al. 2015).
However, there are also many potential benefits to thinning, including
increasing structural diversity, species richness, flowering and fruiting of
understory shrubs and herbs (Burton et al. 2014, Carey 2003, Hagar et al. 1996,
Muir et al. 2002), and faster development of mature-forest conditions, including
very large trees with thick limbs that may be used for nesting by marbled
murrelets (Brachyramphus marmoratus) (Carey and Curtis 1996, Franklin et al.
2002, Tappeiner et al. 1997).
Since Spies et al. (2013) summarized the state of the science, other studies
have increased our understanding of the effect of restoration thinning in riparian
areas. Benda et al. (2015) simulated the idea of adding wood to channels during
thinning by modeling the amount of instream wood that would result from
thinning a 50- to 80-year-old Douglas-fir stand from below (i.e., removing the
smallest trees to simulate suppression mortality) from 400 to 90 trees/ ac, which is
considered a moderate amount of thinning, then directionally falling or pulling
over varying proportions of the harvested trees into the stream. This wood loading
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was compared to the amount that would be expected in the stream if the existing
stand was not thinned. Not surprisingly, the amount of wood increased above the
“no-thin” level immediately after the tipping simulation in all the wood-addition
options. However, the cumulative total amount of wood expected in the stream
over 100 years relative to the unthinned stand varied depending on the amount of
wood delivered. Adding ≤10 percent of the wood that would be removed during
thinning resulted in less wood in the channel over time than the unthinned option
(i.e., if the stand were not actively managed). When 15 to 20 percent of the
volume of thinned trees from one side of the stream was directed to the stream at
each entry, the total amount of dead wood in the channel exceeded the unthinned
scenario over time. Carah et al. (2014) found that adding unanchored wood into
the stream was less costly than securing the wood, and improved habitat
conditions for coho salmon.
Ecological tradeoffs — There are potential ecological consequences of
limiting tree harvest (thinning) only to the outer portions of the riparian reserves.
A myriad of ecological processes create and maintain the freshwater habitats of
Pacific salmon (Bisson et al. 1997, 2009) and the ecological context in which they
evolved (Frissell et al. 1997). This is especially relevant to the goals of the HCP,
which are broad and include more than aquatic conditions. Holling and Meffe
(1996) contended that uniform management prescriptions often fail when
applied to situations in which processes are complex, nonlinear, and poorly understood, such as in aquatic ecosystems on the ESRF, and may lead to further
degradation or compromising of the ecosystems and landscapes of interest (Dale
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et al. 2000, Hiers et al. 2016, Rieman et al. 2006). For example, managing for a
single purpose (e.g., maximizing dead wood) may compromise or retard other
ecological functions, such as development of hardwoods and shrubs or growing
large trees, in areas near the stream and ultimately may alter the structure of the
food web (Bellmore et al. 2013). Pollock and Beechie (2014) stated that “species
that utilize large-diameter live trees will benefit most from heavy thinning,
whereas species that utilize large-diameter deadwood will benefit most from light
or no thinning. Because far more vertebrate species utilize large deadwood rather
than large live trees, allowing rapid and sustained development of structural
features.” Clearly an assessment of tradeoffs and prioritization is needed.
There are risks from any active restoration treatment, but choosing not to
act also poses risks, not only by increasing the time needed to attain a desired
future condition, but also leaving the riparian zone at greater risk of
uncharacteristic disturbance—for example, dense conifer stands in dry forest
zones are more prone to high-severity wildfire. Also, there may be increases in
primary production (Warren et al. 2016) and fish growth (Wilzbach et al. 2005)
with the opening of the canopy along small and medium streams. The choice of
priority conservation targets (e.g., dead wood, plant-community diversity, large
live trees, geomorphic disturbances) for riparian management is a difficult one to
make, involving scientific criteria, risk assessment, and social values. Pollock and
Beechie (2014) stated that “management strategies that seek to create a range of
large live and dead tree densities across the landscape will help to hedge against
uncertain outcomes related to unanticipated disturbances, unexpected species
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needs, and unknown errors in model assumptions.” It will be important to
consider the full suite of ecological functions across a watershed; focusing only
on one condition or metric may limit recovery of riparian ecosystems in ways that
prevent full achievement of the broad objectives of the HCP. The diversity of
conditions in riparian areas on the ESRF along with the large proportion of the
forest that will receive minimal management provides a unique setting to test and
evaluate a suite of approaches to riparian restoration.
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