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In Memoriam
Lowell V. Diller
1947-01 7

This Forest Habitat Conservation Plan is dedicated to Dr. Lowell V. Diller. Lowell
initiated his work with northern spotted owls in 1989 with Green Diamond (formerly
Simpson Timber Company). Lowell’s passion for field work and his ambition to learn
about northern spotted owl ecology led to the scientific investigations that created the
largest data set on northern spotted owls on managed forest lands and the development
of the first habitat conservation plan for the northern spotted owl in 1992. Lowell was the
architect behind three Habitat Conservation Plans on Green Diamond’s California
Timberlands: The 1992 NSO HCP, the 2007 Aquatic HCP and this Forest HCP. He
worked on developing and implementing these plans throughout his career with Green
Diamond. Lowell has left an indelible mark on this company, its forest management
practices, and the stewardship of our timberlands. Lowell’s positive influence on the
knowledge of terrestrial and aquatic wildlife species’ use of managed coastal redwood
forests reached well beyond Green Diamond’s ownership. His work informed private
landowners, public land managers and agencies. Lowell was well respected by his
peers and numerous natural resource professionals throughout the nation for his
integrity and objectivity of scientific data. Lowell retired in 2014 after 24 years with
Green Diamond.
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Addendum

PURPOSE OF THE ADDENDUM

Since public review of the Draft Forest Habitat Conservation Plan, Green Diamond
Resource Company (Green Diamond) has worked with staff of the U.S. Fish and Wildlife
Service (USFWS) to respond to comments on and revise sections and appendices of the
FHCP. This process occurred in October — November 2018 and yielded the documents
identified as the Final FHCP and Appendices. The changes to the Draft FHCP were
made with the concurrence of USFWS and Green Diamond and include corrections,
revised language, and new language in the FHCP. Upon issuance of the incidental take
permit by USFWS, Green Diamond will prepare a map that shows Green Diamond'’s
current ownership within the Eligible Plan Area. The current ownership will comprise the
Initial Plan Area as defined in the FHCP. After permit issuance, Green Diamond may
continue to acquire or sell property in accordance with the terms of the FHCP.
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1.1 BACKGROUND

Green Diamond Resource Company (Green Diamond) owns and manages approximately
365,152 acres of commercial timberland in Del Norte and Humboldt Counties in northern
California (Map 1-1, Green Diamond Ownership). Green Diamond’s California timberlands consist
of redwood forests located on the west slope of the Coastal and Klamath Mountains. The
periphery of Green Diamond’s California timberlands consists of Douglas-fir and mixed conifer
forests located on higher elevation and interior lands in eastern Del Norte and Humboldt counties.

Portions of these California timberlands are used or may be used by several wildlife species which
are listed as threatened or endangered under the federal Endangered Species Act of 1973, as
amended (ESA), or which could be listed under the ESA in the future. This plan includes the
following Covered Species: Northern Spotted Owl (NSO), fisher, Sonoma tree vole and red tree
vole. Green Diamond’s commercial timber operations may cause the incidental take of listed
wildlife species. Under ESA Section 10, the U.S. Fish and Wildlife Service (Service, or USFWS)
and the National Marine Fisheries Service (NMFS) may, upon the approval of a Habitat
Conservation Plan (HCP) meeting certain criteria, issue an incidental take permit authorizing such
take. An HCP must specify measures the applicant will take to minimize and mitigate to the
maximum extent practicable the impacts of the proposed incidental take of listed species.

Green Diamond currently manages and operates its California commercial timberlands in
accordance with two HCPs and their associated incidental take permits:

o In 1992, the Service approved the Habitat Conservation Plan for the NSO on the California
Timberlands of Simpson Timber Company (NSO HCP). The Service subsequently
approved certain amendments to the NSO HCP requested by Green Diamond.' The NSO
HCP will expire in 2022.

e In 2007, the Service and NMFS approved the Green Diamond Aquatic Habitat
Conservation Plan and Candidate Conservation Agreement with Assurances
(AHCP/CCAA) (Green Diamond, 2007). The AHCP/CCAA will expire in 2057.

e The NSO HCP covers all Green Diamond California timberlands, while the AHCP/CCAA
covers the slightly smaller core area of these timberlands (approximately 365,964 acres).

Green Diamond prepared this new Forest HCP (FHCP) that will replace the NSO HCP based on:

Its experience implementing the NSO HCP

e The results of research and monitoring performed pursuant to the NSO HCP
The opportunity to build on the conservation measures in the AHCP/CCAA to conserve
additional terrestrial species

This FHCP establishes a superior conservation program for the NSO based on the best available
scientific data, and a new conservation program for three terrestrial mammals, which could be
listed under the ESA in the future (the Covered Species listed in Section 1.4.3).

" On December 31, 2001, Simpson Timber Company transferred its California timberlands, and associated permits and
obligations, to Simpson Resource Company. On April 30, 2004, Simpson Resource Company changed its name to
Green Diamond Resource Company.
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1.2 REGULATORY CONTEXT
1.2.1 Federal ESA (16 U.S.C. §1531 et seq.)

1.2.1.1 Overview: Sections 7, 9 and 10

The ESA was enacted in 1973 to provide a means for conserving endangered and threatened
species and the ecosystems upon which they depend, in order to prevent species extinctions.
The ESA has three major components relevant to this FHCP:

o Section 7 — Requires federal agencies ensure, in consultation with the Service and the
NMFS, that Their actions are not likely to jeopardize the continued existence of listed
species or result in the destruction or adverse modification of designated critical habitat
Section 9 — Prohibits take of listed fish and wildlife species

e Section 10 — Provides for permit issuance to non-federal entities authorizing the take of
listed fish and wildlife species incidental to otherwise lawful activities

ESA Section 7 requires each federal agency to ensure, in consultation with the Secretary of the
Interior or Commerce, that any actions authorized, funded, or carried out by the agency are not
likely to jeopardize the continued existence of any endangered or threatened species or result in
the destruction or adverse modification of areas determined to be critical habitat.? Section 7
requires federal agencies engage in formal consultation with the Service for any proposed federal
actions likely to adversely affect listed species or their designated critical habitat. A biological
opinion is issued by the Service at the completion of formal consultation. The biological opinion
can conclude that the project as proposed is either likely or not likely to jeopardize the continued
existence of the species, or result in the adverse modification of designated critical habitat. If the
biological opinion concludes no jeopardy, the proposed action can proceed without modification.
If the biological opinion concludes jeopardy, the Service will identify reasonable and prudent
alternatives to the proposed action that would avoid jeopardizing the species. Included in the
biological opinion is an incidental take statement that determines whether the action is likely to
resultin the incidental taking of any listed species, and if take is anticipated, the Service authorizes
a specified level of take resulting from the proposed action. The incidental take statement may
include mandatory reasonable and prudent measures designed to minimize the level and degree
of incidental take and require implementation as a condition of take authorization.® If the incidental
take statement includes one or more such measures, those measures include mandatory terms
and conditions that identify the means whereby such measures must be implemented as part of
the project.

ESA Section 9(a)(1)(B) prohibits the take by any person of any endangered fish or wildlife species;
Take of threatened fish or wildlife species is prohibited by regulation. Take is defined broadly to
mean harass, harm, hunt, shoot, wound, Kill, trap, capture, or collect, or attempt to engage in any
such conduct.* Harm is defined by regulation to mean an act that actually kills or injures wildlife,
including activities causing significant habitat modification or degradation resulting in the killing or
injuring of wildlife by significantly impairing essential behavior patterns, including breeding,
feeding, or sheltering.® The take prohibition applies unless take is specifically authorized or

216 United States Code (U.S.C.) Section (§) 1536(a)(2).
3 50 Code of Federal Regulations (CFR) § 402.14(i)(5).
416 U.S.C. § 1532 (1988).

550 CFR § 17.3.
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permitted pursuant to ESA Section 7 or Section 10. Protection for ESA-listed plant species is
more limited than protection for ESA-listed fish and wildlife. ©

ESA Section 10 addresses the authorization of take by nonfederal entities. Under Section
10(a)(1)(B), the Service may permit the take of listed species that may occur incidental to
otherwise lawful activity. To obtain a Section 10(a)(1)(B) permit, an applicant must prepare an
HCP meeting the following five criteria:

e The taking is incidental to an otherwise lawful activity

o The applicant will, to the maximum extent practicable, minimize and mitigate the impacts
of such taking

o The applicant will ensure that adequate funding is provided for HCP implementation

e The taking will not appreciably reduce the likelihood of the survival and recovery of the
species in the wild; and

e Other measures, if any, which the Service requires as necessary or appropriate to meet
HCP purposes

The Service must conduct an internal Section 7 consultation and conclude that jeopardy will not
occur before approving an HCP and issuing a Section 10(a)(1)(B) permit.

1.2.1.2 Section 10 Five-Point Policy Guidance

In June 2000, the Service adopted a five-point policy designed to clarify elements of the Section
10 HCP program as they relate to biological goals, adaptive management, monitoring, permit
duration and public participation.® The five-point policy requires that the following elements be
addressed in the development of habitat conservation plans:

o Biological Goals and Objectives — HCPs must define biological goals (broad guiding
principles for the conservation program — the rationale behind the minimization and
mitigation strategies) and biological objectives (the measurable targets for achieving the
biological goals). Biological goals and objectives clarify the purpose and direction of the
HCP’s conservation program.

o Adaptive Management — The five-point policy encourages including adaptive
management strategies in appropriate circumstances. Adaptive management is an
integrated method for addressing biological uncertainty, devising alternative strategies for
meeting biological goals and objectives, and, if necessary, adjusting future conservation
management actions according to new information.

¢ Monitoring — HCPs must include provisions for monitoring to gauge the effectiveness of
the plan in meeting the biological goals and objectives and to verify proper implementation
of plan terms and conditions.

¢ Permit Duration — Under the five-point policy the Service considers several factors in
determining the incidental take permit term, including the applicant’s proposed activity

6 ESA Section 9(a)(2)(B) prohibits removal, possession, or malicious damage or destruction of endangered plants in
areas under federal jurisdiction. It also prohibits actions that remove, cut, dig up, damage, or destroy endangered plants
in areas outside of federal jurisdiction that violate any state law or regulation, including state criminal trespass law.
Threatened plant species protection only applies to areas under federal jurisdiction 50 CFR § 17.71(a). ESA section
7(a)(2) prohibition against jeopardy applies to plants, wildlife, and fish equally, and USFWS and NMFS may not issue
a section 10(a)(1)(B) permit if that permit issuance puts any listed species in jeopardy.

716 U.S.C. § 1539(a)(2)(A).

8 Final Addendum to the Handbook for Habitat Conservation Planning and Incidental Take Permitting, 65 CFR 106,
June 1, 2000 (Five Point Policy).
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duration and the expected positive and negative effects on covered species associated
with the proposed duration. The Service will also consider the scientific and commercial
data underlying the proposed operating conservation program, the time necessary to
implement and achieve operating conservation program benefits, and the extent to which
adaptive management strategies are included in the conservation program.

o Public Participation — The five-point policy increases public participation in the HCP
process, including greater opportunity for the public to assess, review and analyze HCPs
and associated National Environmental Policy Act (NEPA) documentation.

1.2.1.3 This FHCP and Section 10

The intention of this FHCP is to meet all regulatory requirements necessary for the Service to
issue to Green Diamond a Section 10 Incidental Take Permit (ITP) authorizing incidental take of
the “Covered Species” (defined below) due to “Covered Activities” specified in FHCP Section 2.
This FHCP assessment of direct and indirect effects on Covered Species provides information
and analysis for the Service to conduct internal Section 7 consultation required for FHCP
evaluation.

Upon approval of this FHCP (the “Effective Date”), the Service will issue Green Diamond an ITP
under ESA Section 10(a)(1)(B), authorizing incidental take by Green Diamond of each listed
Covered Species resulting from Covered Activities in the Plan Area and, upon its listing, the
incidental take by Green Diamond of any currently unlisted Covered Species. The ITP will identify
all Covered Species, and shall take effect for listed Covered Species at the time the ITP is issued.
For each unlisted Covered Species, the ITP shall take effect upon the listing of such species,
subject to compliance with all other terms of this FHCP.

1.2.2 Migratory Bird Treaty Act (16 U.S.C. §703 et seq.)

The Migratory Bird Treaty Act (MBTA) implements various migratory bird protection treaties and
conventions between the U.S. and Canada, Japan, Mexico, and the former Soviet Union. Under
the MBTA, taking, killing or possessing migratory birds is unlawful as is taking any such birds’
parts, nests or eggs. The MBTA defines take more narrowly than the ESA and includes only the
death or injury of an individual bird from a migratory bird species or their eggs. 50 CFR. §10.13
includes a list of MBTA-protected birds.

The Service has developed policy guidance regarding the incidental take of bird species that are
listed as threatened or endangered under the ESA, and are also protected under the MBTA.
Under these guidelines, an ESA incidental take permit can function as a Special Purpose Permit
under the MBTA for the take of all ESA-listed covered species in the amount and/or number and
subject to the terms and conditions specified in an HCP. Any such take will not be in violation of
the MBTA.

This FHCP covers the NSO, which is listed under both the ESA and the MBTA. Pursuant to
Service guidance described previously, the ESA Section 10(a)(1)(B) permit Green Diamond
seeks through this FHCP would also serve as an MBTA Special Purpose Permit for the NSO.

This FHCP also raises a separate MBTA issue. The proposed FHCP Conservation Program
includes the management of barred owls, a species that competes with NSOs for food, nest sites,
other resources, and may injure or kill them. To implement barred owl management, Green
Diamond must receive authorization from the Service in the form of a Scientific Collection Permit
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or Depredation Permit or Special Purpose Permit under the MBTA (MBTA Permit). This FHCP
supports Green Diamond’s application to the Service for an MBTA Permit.

1.2.3 Bald and Golden Eagle Protection Act (16 U.S.C. §§ 668-668c)

Similar to the MBTA, Bald and Golden Eagle Protection Act (BGEPA) prohibits the "taking" of bald
or golden eagles, including their parts, nests, or eggs. Under BGEPA prohibited “take” includes
activities that “disturb” bald or golden eagles “to a degree that causes, or is likely to cause, based
on the best scientific information available, 1) injury to an eagle, 2) a decrease in its productivity,
by substantially interfering with normal breeding, feeding, or sheltering behavior, or 3) nest
abandonment, by substantially interfering with normal breeding, feeding, or sheltering behavior.

Green Diamond is not seeking incidental take coverage for bald or golden eagle under the Forest
HCP, but take avoidance measures for these species are implemented through the California
Forest Practice Act (Section 1.2.5). The general measures that Green Diamond implements for
bald and golden eagles in THPs is provided in Appendix A.

1.2.4 National Environmental Policy Act (42 U.S.C. § 4321 et seq.)

The purpose of NEPA is to ensure that federal agencies consider the environmental impact of
their actions and decisions. To accomplish this purpose, NEPA requires a process and approach
for analyzing the environmental impacts of proposed federal actions. This analysis is documented
in either an Environmental Assessment (EA) and its accompanying Finding of No Significant
Impact, or an Environmental Impact Statement (EIS) and its accompanying Record of Decision.

Approval of this FHCP by the Service and issuance of the associated ITP under ESA Section
10(a)(1)(B) would constitute a federal action that is subject to NEPA. The Service has determined
that it will prepare an EIS. The EIS will analyze the environmental impacts associated with the
implementation of this FHCP and requested ITP, as well as the environmental impacts of related
federal actions including Service approval for termination of the existing NSO HCP (which will be
replaced by this FHCP) and Service issuance of the MBTA Permit for barred owl management.

1.2.5 California Forest Practice Act (Pub. Res. Code §4511 et seq.)
The twin goals of the California Forest Practice Act (FPA) are to:

¢ Restore, enhance, and maintain the long-term productivity of the state’s timberlands, and
achieve maximum sustained production of high-quality timber products

e Protect recreation, watershed, wildlife, range and forage, fisheries, regional economic
vitality, employment and aesthetic enjoyment

The FPA is implemented through regulations knows as the Forest Practice Rules (FPRs), which
are applied through Timber Harvesting Plans (THPs) reviewed and approved by California
Department of Forestry and Fire Protection (CDF).

The FPRs include standard prescriptions required in every THP, including:
o Protection measures for watercourse zones (minimum buffer sizes, canopy closure
requirements, and equipment exclusion)

e Restrictions on construction, use, and maintenance of roads, ftrails, landings, and
watercourse crossings
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¢ Snag Retention requirements and measures providing for retention of late seral elements

The FPRs also require a site- and area-specific assessment of potential individual and cumulative
impacts of timber harvesting on the environment, including terrestrial resources. Any significant
impacts remaining after application of the standard prescriptions require adoption of other
measures to mitigate or avoid such impacts.

1.2.6 Other California Laws

Several other California environmental laws and associated regulations can apply to commercial
timber operations. These include provisions in the California Fish and Game Code (including the
California Endangered Species Act [CESA]), and the California Water Code (including the Porter
Cologne Water Quality Control Act.

The CESA lists and protects Coho salmon that inhabit Green Diamond’s timberlands. In 2008,
the California Department of Fish and Wildlife (CDFW, formerly California Department of Fish and
Game) made a consistency determination under the CESA, finding that Green Diamond activities
under the AHCP/CCAA are also compliant with the California’s Coho salmon protection
standards.

Under the California Fish and Game Code, Green Diamond must obtain a permit from CDFW for
the construction, removal, or replacement of stream-crossing structures on forest roads. Based
on AHCP/CCAA conservation commitments, CDFW provided long-term authorization for all
stream crossing work on Green Diamond’s California timberlands under a Master Agreement for
Timber Operations approved in 2010 (https://greendiamond.com/responsible-
forestry/california/reports).

The California North Coast Regional Water Quality Control Board (Water Board) similarly
approved a 2010 Waste Discharge Requirement (WDR) for all storm water discharges from Green
Diamond’s forest roads within the AHCP/CCAA plan area based on the road management
requirements of the AHCP/CCAA (https://greendiamond.com/responsible-forestry/california/
reports). And, in 2012, the same Water Board approved a WDR for all forest management
activities on Green Diamond’s California Timberlands (https://greendiamond.com/responsible-
forestry/california/reports).

1.3 CONSERVATION HISTORY CONTEXT
1.3.1 Green Diamond’s 1992 NSO HCP

On September 17, 1992, the Service issued an ITP to Simpson Timber Company and its
subsidiaries based on an approved NSO HCP on the California Timberlands of Simpson Timber
Company. The NSO HCP is now the responsibility of Simpson’s successor, Green Diamond,
which owns the California Timberlands managed under the NSO HCP. The NSO HCP was
approved with a 30-year term, but the ITP issued in 1992 authorized take of up to 50 pairs of NSO
during the first 10 years of the plan based on an estimated take rate of 5 NSO pairs displaced per
year. The incidental take authorization was limited to the first ten years of plan implementation
because it was understood that additional take authorization would be addressed through a
comprehensive review scheduled to occur after the first 10 years of implementation.

The mitigation required under the NSO HCP matched the quantity of take authorized for the first
decade of the plan. Although Simpson’s 30-year projection of forest management indicated that
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suitable NSO habitat would increase over the permit term, the Service required more evidence of
NSO habitat recruitment to be gathered under the NSO HCP research program and reported to
the Service in the 10-year comprehensive review. While the research was in process, mitigation
was required at plan inception in the form of substantial NSO reserve areas to be maintained for
a period of at least ten years. A Special Management Area of over 36,000 acres was established
for a period of ten years and an additional 13,000 acres of set-asides were required with the
understanding that the purpose and function of the set asides would be re-evaluated in a
comprehensive review after 10 years of plan implementation. The comprehensive nature of the
review was evident in its express purposes:

e Comparison of actual and estimated levels of NSO displacement

e Comparison of actual and estimated distribution of NSO habitat

¢ Reevaluation of the biological basis of the conservation strategy based on data collected
through the NSO HCP research program and other research

e A detailed analysis of the efficacy of and continued need for the set asides and of the long-
term viability of the NSO population in the permit area

¢ An estimate of annual NSO displacement for subsequent portions of the permit period

e The timing and need for future comprehensive reviews during the permit process

An earlier comprehensive review was required if more than two-thirds of the authorized take for
the first decade occurred within the first five years of the plan. However, the actual rate of take
during the first decade of implementation was significantly less than the estimate. This allowed
the Service and Green Diamond to extend the 10-year comprehensive review for four years while
Green Diamond continued to implement all the NSO HCP conservation measures, including
research on the habitat needs and preferences of NSO and the location of the most productive
NSO habitat.

In 2006, although Green Diamond had not yet exhausted the original take authorization of 50
pairs, Green Diamond and the Service completed the first comprehensive review of the NSO
HCP. Intensive research conducted by Green Diamond during the first 14 years of the NSO HCP
resulted in creation of a sophisticated, site-specific model of habitat utilization and habitat fitness
for the survival and reproduction of NSOs on Green Diamond’s lands (Green Diamond 2010).
That research revealed that the dusky-footed wood rat is the primary prey base for NSOs on
Green Diamond’s lands, and that spotted owls benefit from habitat that provides a mature timber
nesting stand with edges where young forests grow after timber harvest and where woodrats
thrive. Green Diamond’s research also confirmed that the amount of suitable NSO habitat or NSO
habitat fitness would continue to improve on Green Diamond property for many decades to come.
The research also revealed that many of the no-harvest set-aside areas established by the NSO
HCP for spotted owl conservation purposes were never or rarely occupied by NSOs, while other
sites within and outside set-asides were more useful and productive for NSOs. During this time,
Service and Green Diamond scientists also recognized a new, significant threat to NSO survival
and recovery in the form of the progressive influx of barred owls onto Green Diamond’s lands.

The implications of the first comprehensive review were far reaching. Green Diamond recognized
the opportunity to make dramatic improvements in the efficiency and effectiveness of the NSO
HCP, but more information was needed on the barred owl threat to NSO. In 2006, Green Diamond
applied to the Service for an amendment of the NSO HCP. The proposed amendment adjusted
the NSO nest site survey protocol to account for the masking effect of barred owl presence and it
added research on barred owl and NSO interaction. In addition, the proposed amendment
reinstated the special management area through 2012 and it scheduled a second comprehensive
review for 2012. In 2007, the Service approved the proposed amendments and authorized an
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additional take of eight NSO pairs based on the amendments, which included additional
conservation measures and the continued implementation of the original conservation measures
of the NSO HCP. The Service recognized that the authorization of eight additional takes would
provide Green Diamond with operational flexibility while Green Diamond and the Service
completed further research and analysis in preparation for the second comprehensive review
scheduled in 2012.

The second review, like the first review, was expressly intended to be comprehensive. The second
comprehensive review required assessment of actual take in comparison to estimated take and
progress on the growth of suitable NSO habitat. That assessment of take and habitat development
would then be used in reevaluation of the NSO HCP conservation strategy, reevaluation of the
efficacy and need for set asides, and reevaluation of the likely future level of take incidental to
Green Diamond timber management that may be authorized by the Service. Unlike the first
comprehensive review, the second review also incorporated an analysis of the effect of barred
owls on NSO conservation in the permit area and potential responsive adjustments to the NSO
conservation strategy.

In 2010, Green Diamond and the Service commenced the second comprehensive review with a
re-evaluation of the NSO HCP and development of a refined NSO conservation strategy for
implementation in the permit area over the next 50 years. In 2011, the Service completed a
Revised Recovery Plan for the NSO, which helped to inform the development of a refined NSO
conservation strategy for Green Diamond timberlands. Under NSO HCP amendments approved
by the Service in 2007, Green Diamond also initiated research on NSO and barred owl interaction
that demonstrated the need for urgent action to manage barred owls, as recommended in
Recovery Actions 22, 26, and 28-30 of the Revised Recovery Plan for the NSO (USFWS, 2011a).

Building on the first comprehensive review, the second comprehensive review identified certain
ineffective and inefficient conservation measures and strategies in the NSO HCP, and other
conservation measures and strategies requiring adjustment, addition or improvement. In
consultation with the Service, Green Diamond considered extending the NSO HCP term and
adjusting its NSO conservation measures based on extensive site-specific research done to date.
Green Diamond also identified opportunities to build on conservation measures provided in Green
Diamond’s AHCP/CCAA to conserve additional terrestrial species that are found on Green
Diamond timberlands and may be listed under the ESA in the future. The result of the second
comprehensive review of the NSO HCP is a newly proposed multi-species FHCP covering four
terrestrial species including the NSO.

1.3.2 Green Diamond’s 2007 AHCP/CCAA

In 2007, the Service and NMFS approved the AHCP/CCAA (Green Diamond, 2007) for
management of Green Diamond’s core northern California timberlands, including approximately
400,000 acres. The AHCP/CCAA targets aquatic species and resource conservation and provides
substantial protection of riparian forest stands and geologically unstable areas, resulting in little
or no timber harvest in substantial portions of Green Diamond timberlands. Projections of future
landscapes created through AHCP/CCAA implementation indicate that 25% of the lands
managed under the AHCP/CCAA are in riparian management zones and geological protection
areas. By the end of the 50-year AHCP/CCAA permit (2057), approximately two-thirds of the
riparian management zone acreage will consist of the dominant and co-dominant trees in the 51-
to 100-year-old age class, with the remaining third over 100 years-old. This provides a well-
distributed network of late seral habitat benefiting all aquatic species covered by the AHCP/CCAA
and many other forest species. Accordingly, the AHCP/CCAA riparian zone management are
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included in this FHCP conservation program. This ensures that the habitat benefits for FHCP
Covered Species associated with these conservation measures are legally enforceable elements
of the ITP for terrestrial Covered Species issued upon approval of this FHCP. This FHCP adaptive
management program is also structured so that any modifications to the riparian management
under the adaptive management provisions of the AHCP/CCAA are also reviewed and approved
by the Service to ensure that they do not compromise the effectiveness of this FHCP.

For planning and management purposes, this FHCP is the terrestrial species counterpart of the
AHCP/CCAA, with a substantially equivalent term and Plan Area. For Green Diamond, this FHCP
is @ management tool that builds on and complements the AHCP/CCAA to conserve covered
species in both aquatic and terrestrial forest ecosystems located on Green Diamond’s core
California timberlands.

1.3.3 Other Complementary Conservation Efforts
Other ongoing conservation efforts, other than the AHCP, near Green Diamond lands include:

¢ Implementation of the Yurok Habitat Conservation Plan (YHCP) based on assignment and
assumption of responsibility for implementation of the Green Diamond AHCP/CCAA
conservation measures on over 22,000 acres of timberland, which has been conveyed by
Green Diamond to the Yurok Tribe in the lower Klamath River Basin

o Green Diamond has conveyed over 24,500 acres in the Blue Creek drainage to Western
Rivers Conservancy for conservation purposes

e Memorandum of Understanding among the Service and seven other federal and state
agencies, non-governmental organizations, and private resource owners regarding
Humboldt Marten Conservation (2012)

e Memorandum of Understanding among the Service and 13 other federal and state
agencies, non-governmental organizations, and private resource owners regarding
California Condor Conservation (June 2016)

o Hoopa Tribal Forestry research and monitoring of spotted owls and fisher and the Forest
Management Plan (2011-2025) that addresses forest management practices and other
tribal activities that may affect the Covered Species

o Late seral forest restoration projects implemented by the Redwood National Park and Del
Norte Redwoods State Park within previously harvested areas of Mill Creek and Redwood
Creek that are now intensively managed to accelerate mature forest stand regrowth

o A cooperative effort with Redwood National Park to monitor and study NSO and barred
owl interactions

¢ Management of the nearby Six Rivers National Forest and Headwaters Forest Reserve
subject to the Northwest Forest Plan amendments designed to promote conservation of
the NSO and numerous additional late-successional forest species

e Collaboration and cooperation with the Willow Creek NSO demographic study conducted
on Service lands east of this FHCP’s Eligible Plan Area (EPA)

e Collaboration and cooperation with the CDFW on trapping fisher inhabiting Green
Diamond timberlands and experimental relocation of those fisher on private timberlands
in the Sierra Nevada subject to a Service-approved Candidate Conservation Agreement

e Humboldt Redwood Company’s (HRC’s) management of over 200,000 acres of
timberland adjacent to this FHCP EPA pursuant to an HCP assumed by HRC when it
acquired Pacific Lumber Company timberlands

e Safe Harbor Agreement between Green Diamond and CDFW for Humboldt Marten (2018)
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1.4 PURPOSE, SCOPE AND ORGANIZATION OF THIS FHCP

1.4.1 Purpose
The primary purposes of this FHCP are as follows:

o Provide for the conservation of the Covered Species (as defined herein below) and their
habitats on commercial northern California timberlands owned and managed by Green
Diamond

o Coordinate and facilitate Green Diamond's practicable and reliable compliance with the
ESA to support long-term investment in and sustainable management of Green Diamond’s
California timberlands

e Provide assurances to Green Diamond that, pursuant and subject to the Service’s “No
Surprises” regulations, as long as the obligations of this FHCP and ITP are performed, no
additional mitigation shall be required of Green Diamond with respect to Covered Species

e Provide the Service with an appropriate basis for authorizing Green Diamond to
incidentally take Covered Species pursuant to the ITP

This FHCP describes conservation objectives Green Diamond will implement to meet the
following objectives:

¢ Minimize and mitigate, to the maximum extent practicable, the impacts of any authorized
taking of listed Covered Species that may occur incidental to Green Diamond’s northern
California timber management operations

e Ensure that any authorized take will not appreciably reduce the likelihood of survival and
recovery in the wild of any Covered Species

o Help reduce the need to list currently unlisted Covered Species under the ESA by
providing conservation benefits to those species

The measures in this FHCP are designed to be a comprehensive conservation program for the
Covered Species on the Green Diamond timberlands managed under this FHCP. The measures,
supporting analysis, and related authorizations also help Green Diamond comply with any
California FPRs related to the ESA and Covered Species.

1.4.2 Geographic Scope

As noted in the previous section, Green Diamond’s California timberlands consist of over 365,152
acres located in northern California’s Del Norte and Humboldt Counties. The core timberlands
consist of redwood forests on the west slope of the Coastal and Klamath Mountains. The
remainder of Green Diamond’s timberlands consists of Douglas-fir and mixed conifer forests on
higher elevation and interior lands in eastern Del Norte and Humboldt Counties.

Since 1992, all of Green Diamond’s California timberlands (today, approximately 365,152 acres)
have been managed pursuant to the NSO HCP, as amended. Since 2007, Green Diamond’s
California timberlands have also been managed pursuant to the AHCP/CCAA. This FHCP
addresses Green Diamond’s California timberlands in two parts. Approximately 357,412 acres
managed under the AHCP/CCAA is also the focus of this FHCP conservation program for all
Covered Species (Section 5.2), and the 7,741-acre peripheral area is managed solely as a no-
take zone for the NSO (Section 5.3).
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Green Diamond periodically buys and sells timberlands in the general area covered by this FHCP
and expects to continue this practice in the normal course of business during this FHCP 50-year
term. To accommodate Green Diamond’s business practices, this FHCP is designed to allow
some flexibility in the application of this FHCP and ITP to Green Diamond’s timberland ownership
adjustments. Section 1.4.7 includes several defined terms describing the terms and procedures
for adjustments that may occur to this FHCP and ITP covered area.

1.4.3 Covered Species

This FHCP provides a conservation program, and supports the issuance of an ITP covering four
terrestrial species referred to as the Covered Species:

¢ Northern spotted owl (Strix occidentalis caurina)
e Fisher (Pekania pennanti)

¢ Red tree vole (Arborimus longicaudus)

e Sonoma tree vole (Arborimus pomo)

Table 1-1 identifies the Covered Species including one avian and three mammalian species. Each
Covered Species is a forest species with habitat requirements sensitive to timber management.
The NSO is currently listed under the ESA as a threatened species. The other three Covered
Species could become listed under the ESA in the future, and are addressed in this FHCP as if
they are listed. Should these currently unlisted species become listed under the ESA during the
term of this FHCP, incidental take of such species would automatically be authorized under the
ITP issued to Green Diamond upon approval of this FHCP, and full implementation of
conservation measures identified in Section 5.
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Table 1-1. The Covered Species

Species Common Name, Scientific Name Listing Status in Plan Area
Federal State
Northern Spotted Owl, Strix occidentalis caurina FT ST
Fisher, Pekania pennanti None None
Tree voles (2):
Red tree vole, Arborimus longicaudus (north of the | None CSC
Klamath River) None CSC
Sonoma tree vole, Arborimus pomo (south of the Klamath
River)
Codes

Candidate — USFWS finds significant information to propose listing the species, but higher priority
listing actions preclude a listing decision

CSC - California Department of Fish and Game Species of Special Concern

FT — Federal threatened species

ST — State threatened species

None — Currently not listed, proposed for listing, a candidate for listing, or a CSC

Notes

This FHCP treats the two tree vole species as ecologically identical and as a single species.
However, tree vole species north of the Klamath River are genetically distinct from voles south
of the river.

Section 3 and Appendix B describe the Covered Species characteristics and general habitat
requirements. Section 4 and Appendix C describe the Covered Species’ current habitat conditions
and status where Green Diamond will implement this FHCP.

1.4.4 Covered Activities

The activities covered by this FHCP and ITP (Covered Activities) include all of Green Diamond'’s
lawful timber operations and other forest management activities that could result in the incidental
take of the Covered Species in the Plan Area defined below. Section 2 describes the Covered
Activities, including those activities needed to execute all conservation measures identified in
Section 5 (the Conservation Program).

1.4.5 Permit Duration

This FHCP and associated ITP term is 50 years. This term is necessary to fully implement the
Conservation Program and maximize FHCP ecological benefits.
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1.4.5.1 Initial Term This FHCP and ITP shall become operative on the Effective Date, and shall
remain in effect for a period of fifty (50) years from the Effective Date, except as provided
below.

1.4.5.2 Extension of the ITP. If requested by Green Diamond and approved by the Service in
compliance with all applicable laws, the term of the ITP may be extended under
regulations of the Service in force on the date of such extension. If Green Diamond
desires to extend the term of the ITP, it shall so notify the Service at least 360 days
before the then-current term is scheduled to expire. Extension of the term of the ITP
constitutes extension of this FHCP for the same amount of time, subject to any
modifications that the Service may require under regulations of the service in force at
the time of extension.

1.4.6 Organization of this FHCP includes:

o Section 1 — Purpose and background, regulatory context, conservation history context,
and scope and organization

e Section 2 — Detailed description of the Covered Activities, including Green Diamond’s
timber operations and other forest management activities

e Section 3 — Detailed description of the Covered Species, marten® and their habitats

e Section 4 — Description and assessment of habitat conditions and occurrence of Covered
Species and the marten in this FHCP implementation area

e Section 5 — Description of:

— FHCP statement of biological goals and objectives

— Conservation Program fulfilling those biological goals and objectives with
minimization and mitigation measures for take of Covered Species

— Conservation Program compliance and effectiveness monitoring and reporting

— Conservation Program adaptive management process, and contingent actions and
assurances for foreseeable and unforeseen circumstances that may arise during
FHCP implementation

— Measures for prevention of NSO take by timber harvest in the Peripheral Area

e Section 6 — Assessment of the potential for timber operations and other activities
governed by this FHCP to directly or indirectly influence Covered Species and potentially
result in take of listed species

o Section 7 — Assessment of how the Conservation Program minimizes and mitigates
Covered Species take to the maximum extent practicable

e Section 8 — Description of alternatives to Covered Species take that Green Diamond
considered, and a discussion of the reasons for not pursuing those options

o Appendices — Additional information, analysis, and details about FHCP components:

— Appendix A — The general take avoidance measures that Green Diamond
implements for bald and golden eagles in THPs

— Appendix B — Additional information about the biology, habitat requirements, and
sensitivities of each Covered Species (Supports Section 3)

9 The marten (Martes caurina humboldtensis) is not a Covered Species, but this FHCP evaluates it for potential
coverage in Section 8 (Alternatives Considered). Sections 3 and 4 also describe marten biology, and its status and
habitat in this FHCP Plan Area.
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— Appendix C — Studies, surveys and assessments of Covered Species and their
habitats conducted in the current Plan Area (Supports Section 4)

— Appendix D — Details of the 2007 AHCP Riparian Protection Measures

— Appendix E — Guidance document for Terrestrial Retention of Ecosystem Elements
(TREE)

— Appendix F — Detailed research, methods and protocols for this FHCP Conservation
Program implementation including Green Diamond NSO survey protocols and
effectiveness monitoring protocols that will be followed during FHCP implementation

— Appendix G — Table describing the fecundity and occupancy characteristics of NSO
sites not designated as Dynamic Core Areas (DCA)

— Appendix H — Detailed analyses of NSO detection probabilities and number of
surveys for Timber Harvest Plans (THP) and NSO sites

— Appendix | — Describes the process for validating the NSO habitat fitness and
occupancy models

— Appendix J — Glossary of terms and abbreviations used in this document

— Appendix K — List of literature cited in this document

Atlas — Collection of large (11x17), foldout map figures referenced in this document

1.4.7 Key FHCP Implementation Area Definitions and Adjustment Procedures

As noted above, this FHCP, like the AHCP/CCAA currently in effect, accommodates modest
potential changes in Green Diamond land ownership, subject to certain restrictions, within an
overall specified area of similar landscapes and habitat. Under this approach, this FHCP covers
certain specified lands upon approval. During this FHCP term, some lands may be removed from
FHCP coverage if Green Diamond sells them, while other lands within the broader analyzed area
may be added to and covered by this FHCP. The key definitions that implement this approach
include:

Eligible Plan Area or “EPA” — All privately owned commercial timberlands and all roads
within the geographic area described in Map 1-2. The EPA is further analyzed in Section
4.

Plan Area — All commercial timberlands within the EPA which, at any point in time during
which this FHCP is in effect, are owned by Green Diamond or upon which Green Diamond
possesses perpetual harvesting rights if such lands or perpetual harvesting rights have
been enrolled in this FHCP as part of the Initial Plan Area (IPA) or upon acquisition, and
all roads used to access such lands.

Perpetual Harvesting Rights — Perpetual rights to conduct timber operations on lands
owned in fee by another. Short-term harvesting rights generally expire upon the conclusion
of timber operations, upon a certain date, or a combination of the two. Perpetual
harvesting rights pertain to existing and subsequent crops of timber and continue without
expiration. Lands on which Green Diamond holds Perpetual Harvesting Rights may be
included in the Plan Area only where Green Diamond has sufficient legal control during
the term of the ITP to implement this FHCP.

Initial Plan Area or “IPA” — The Plan Area that exists on this FHCP Implementation
Agreement and Permit effective date as defined below. Map 1-2 displays the IPA based
on 2019 Green Diamond ownership and perpetual harvesting rights, which is
approximately 357,860 acres.
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¢ Adjustment Area — Commercial timberland acreage and associated roads within the EPA
which, at any point in time while this FHCP is in effect are not within the Plan Area and
thus not covered by this FHCP.

o Peripheral Area — The Peripheral Area consists of timberlands that Green Diamond does
not intend to own and manage as part of its long term business plan and conservation
plan for Covered Species. The Peripheral Area consists of any other Green Diamond
Ownership in Del Norte or Humboldt Counties, California that is outside the EPA of this
FHCP. Upon approval of this FHCP, Green Diamond timberland management in the
Peripheral Area will be managed solely for the prevention of NSO take by timber harvest.
Table 1-2 displays the Peripheral Area based on 2015 Green Diamond Ownership.

Table 1-2. Plan Area and Peripheral Area Acreages
County IPA Adjustment Area | EPA Peripheral Area
Del Norte 81,672 18,590 100,244 4,996
Humboldt 276,188 321,077 596,837 2,745
TOTAL 357,860 339,667 697,082 7,741

1.4.7.1 EPA Characteristics and Components

Map 1-2 displays the EPA of approximately 697,acres and its components, the IPA (357,860
acres) and Adjustment Area (339,667 acres).

The scope of the EPA equals the eligible plan area of the AHCP/CCAA, which provides consistent
and reliable commitments on long-term Plan Area management for the conservation of aquatic
resources. The EPA also provides an appropriate scale for analyzing habitat conditions and
potential impacts and benefits for Covered Species from the combined effect of management
under this FHCP and the AHCP/CCAA. The commercial timberlands in the EPA also have
common characteristics directly related to habitat conditions for Covered Species. Section 4
describes these characteristics in detail, including:

o Forest ecosystems with conifer stands dominated by coastal redwood and Douglas-fir
A pattern of forest stand structure produced by Green Diamond management and
California FPRs that consists of a mosaic of small patches of harvest and various ages of
reproduction with intermittent closed-canopy mature stands where land owners elect to
manage under a selective harvest regime

o A dendritic pattern of larger and older forest stands following riparian corridors and
unstable geologic areas resulting from management under the AHCP/CCAA and, to a
lesser degree, FPRs

e Steep and rugged terrain, several highly unstable bedrock types, and extensive geologic
folds and fault lines

e Seasonally intense precipitation

¢ More than a century of logging, mining, road building and grazing

The EPA is bordered by national forests and wilderness areas on the north and east and abuts
Redwood National Park and various state parks on the west. Other adjacent ownerships include
the Peripheral Area managed by Green Diamond, industrial timberlands managed by Sierra
Pacific Industries, Soper-Wheeler Company, Humboldt Redwood Company and other private
holdings. The Hoopa Valley Indian Reservation is located east of the EPA, and lands administered
by the Yurok Tribe or Bureau of Indian Affairs are located along the lower Klamath River. Adjacent
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land use varies by location but generally follows land ownership patterns. The federal and state
land management supports multiple uses, including conservation and recreation, and various
levels of timber harvesting allowed in designated areas. On adjacent private lands, commercial
timber operations and ranching predominate, while other uses include gravel mining and
residential development. Map 1-2 displays the Adjustment Area and includes adjacent
commercial timberlands but excludes public and Indian lands, non-forested commercial
timberlands and third party-owned commercial timberlands covered by an approved HCP.

The IPA is that portion of the EPA owned and managed by Green Diamond at the time of ITP
approval. It is a substantial and cohesive block of forest habitat, representative of and well
distributed throughout the EPA. The forest ecosystem habitat within the IP and the EPA connects
to forest ecosystem habitat in large blocks of national and state park land to the north and west,
large blocks of national forest and tribal lands to the north and east, and a large private
commercial timberland ownership to the south managed under an HCP.

The Adjustment Area is the balance of the EPA that is not within the IPA. This FHCP may expand
into the Adjustment Area through property acquisitions by Green Diamond. Based upon the
analyses in this FHCP, it is presumed that all commercial timberlands within the EPA share similar
relevant characteristics and, therefore, that adding such lands to the Plan Area during the term of
the ITP will not likely result in adverse effects on the Covered Species different from those
analyzed in connection with this FHCP when approved.

This FHCP’s allowance for Plan Area adjustments is justified by the similarity of habitat conditions
and the potential impacts of Covered Activities to Covered Species throughout the EPA. The EPA
and Adjustment Area are further analyzed in Section 4. Because of these similarities, the
Conservation Program may be applied with the same or substantially similar benefits on any
Green Diamond timberlands or perpetual harvesting rights within the EPA during this FHCP term.
In addition, given the IPA size and EPA location relative to forested habitat on federal, state, and
tribal forest lands to the north and east and private timberlands managed under an HCP to the
south, a net increase or decrease in the IPA of no more than 15% will not significantly alter the
effectiveness of this FHCP for the conservation of Covered Species.

1.4.7.2 Plan Area Adjustments Over Time

During the term of this FHCP and ITP, Green Diamond may elect to add to the Plan Area any
commercial timberlands within the EPA by submitting to the Service a description of the lands
within the Adjustment Area that it intends to add, along with a summary of relevant biological and
physical characteristics that such lands share with existing Plan Area lands. As discussed above,
Green Diamond estimates there are approximately 339,667 acres of other commercial
timberlands in the Adjustment Area that could be added to the Plan Area in the future. However,
the Plan Area cannot be more than 15% larger than the IPA without an FHCP amendment.
Further, the Plan Area may contract automatically with Green Diamond Ownership sales or
disposals, so long as contraction is not more than 15% smaller than the IPA. All Plan Area
expansions and contractions are subject to the following conditions.

1.4.7.2.1 Green Diamond’s Right to Acquire and Sell Lands. Subject to the conditions
in Section 1.4.7.2, nothing in this FHCP or ITP limits Green Diamond’s right to acquire or sell or
otherwise transfer interests in lands within the Eligible Plan Area or elsewhere. However, unless
commercial timberland acreage that Green Diamond acquires is included in the IPA or added to
the Plan Area by operation of this FHCP’s land adjustment conditions, Green Diamond’s activities
that take place on those lands shall not be covered by the ITP.
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1.4.7.2.2 Reporting of Land Transactions. Green Diamond shall notify the Service of
any transfer of ownership of real property or harvesting rights located within the Plan Area at the
time of such transfer, except where prior notification occurs pursuant to Paragraph 1.4.7.2.4
below. Such notice shall describe the affected real property with particularity, identify the name
and address of the transferee, and include a detailed map showing the location of the transferred
real property or harvesting rights.

1.4.7.2.3. Additions to the Plan Area. Green Diamond may elect to add to the Plan Area
additional commercial timberlands consisting of fee lands and harvesting rights that it acquires
within the EPA pursuant to this paragraph, provided however, that the total acreage covered
within the Plan Area shall not expand the IPA by more than 15%, in total, without an amendment
to this FHCP and ITP. Areas subject to harvesting rights acquired and added to the Plan Area
pursuant to this subparagraph after the Effective Date will count toward the net change in Plan
Area. If Green Diamond elects to add commercial timberlands to the Plan Area pursuant to this
paragraph, Green Diamond shall submit to the Service a description of the lands it intends to add,
along with a summary of relevant characteristics they share with existing Plan Area lands. Such
characteristics may include vegetation types, forest habitat conditions and age classes, habitat
elements, areas of riparian habitat (Section 5.3.1.3), known occurrence and status of the Covered
Species including NSO sites that may qualify as DCAs (Section 5.3.1.4), and occurrence of barred
owls. Unless the Service objects in writing to Green Diamond within 60 days of receipt of the
submission described herein, the subject lands shall be included in the Plan Area subject to the
15% limit on IPA expansion provided above. The Service may object to a Green Diamond election
by providing a written statement with specific reasons why the Service believes the presumption
described herein is incorrect. In that case, the Service and Green Diamond shall confer in good
faith and pursue the dispute resolution mechanisms set forth in this FHCP in an effort to reach an
agreement. Until concurrence is reached, such lands will not become part of the Plan Area except
pursuant to the Major Amendment process set forth in Section 5.3.7. The ITP and the Operating
Conservation Program for this FHCP (Section 5.3) shall be effective for Covered Activities on all
lands that meet the definition of Plan Area upon their inclusion pursuant to this Paragraph or a
Major Amendment required under Section 5.3.7. 1.4.7.2.4 Deletions from the Plan Area. Subject
to the reporting requirements in Paragraph 1.4.7.2.2 and this Paragraph, the Plan Area shall
contract automatically, i.e., without an amendment to this FHCP or ITP, to reflect each sale or
other transfer of Green Diamond real property within the Plan Area, including transfers of
perpetual harvesting rights; provided, however, that the acreage of the IPA shall not contract by
more than 15% without a Major Amendment pursuant to Section 5.3.7. The ITP and FHCP shall
cease to be effective as to any Green Diamond lands removed from the Plan Area in accordance
with this Paragraph 11 upon Green Diamond’s sale, transfer or other deletion, provided that Green
Diamond shall notify the Service and shall maintain and make available to the Service upon
request a record of each such transaction or deletion. None of the following shall count toward
the 15% limit on reduction of the total acreage of the IPA or require a Major Amendment pursuant
to Section 5.3.7:

1.4.7.2.4.1 Transfers to an agency of the federal government, including transfers
involving third parties in which the ultimate owner of the property will be an agency of the
federal government, where, prior to transfer, the Service has determined that the transfer
shall not compromise the effectiveness of this FHCP based on adequate commitments
by that agency regarding management of such land;

1.4.7.2.4.2 Transfers to a non-federal entity that, prior to transfer, has entered into an

agreement acceptable to the Service (e.g., Green Diamond’s grant of a conservation
easement to be held by the state fish and wildlife agency with the Service as third-party

Forest HCP



1-19

beneficiary) or has another legally binding commitment (e.g., by legislative mandate)
acceptable to the Service to ensure that the lands shall be managed in such a manner
and for such duration so as not to compromise the effectiveness of this FHCP or

1.4.7.2.4.3 Transfers to a non-federal entity that, prior to completion of the land
transaction, has agreed to be bound by this FHCP as it applies to the transferred land
and has obtained an incidental take permit following normal permit procedures covering
all species then covered by the ITP

1.4.7.2.4.4 Sale and transfer of short-term harvesting rights (i.e. stumpage agreements
rather than perpetual harvesting rights) to third parties subject to this FHCP and
expiration of short-term harvesting rights held by Green Diamond shall not be
considered deletions from the Plan Area.

1.4.7.3 Peripheral Area

Map 1-2 displays the Peripheral Area, which is owned by Green Diamond but excluded from the
EPA because Green Diamond does not intend to own and manage such timberlands as part of
its long term business plan and conservation plan for Covered Species. This FHCP’s Operating
Conservation Program (Section 5.3) and incidental take authorization for all Covered Species and
Covered Activities do not apply to the Peripheral Area.

The Peripheral Area currently is part of the permit area for the NSO HCP, but it may be sold and
removed from the NSO HCP permit area with notice to the Service and no other limitation. The
Peripheral Area does not include set-asides that provide demographic support for the NSO under
the NSO HCP.

Under this FHCP, Green Diamond may not add timberlands to the Peripheral Area, but may
remove timberlands from the Peripheral Area with a transfer to a third party and notice to the
Service.

The Peripheral Area shall not be part of this FHCP EPA or its components, the Plan Area and
Adjustment Area. Consequently, adjustments to the Peripheral Area shall not affect the
adjustment limits for the Plan Area of this FHCP.

1.4.8 Multiple Uses of this FHCP

In addition to satisfying ESA requirements on incidental take authorization, the Conservation
Program in Section 5 addresses other significant, closely related issues such as cumulative
beneficial wildlife impacts and cumulative beneficial impacts of carbon sequestration mitigation
for emission of Green House gases and climate change. This FHCP’s multiple uses are important
because some FHCP measures and mitigation levels will exceed the minimum requirements
necessary for ESA Section 10 approval.

14.9 Related Federal Actions
FHCP approval and implementation will require Service approval for termination of the existing

NSO HCP implemented by Green Diamond. In addition, portions of the Conservation Program
involving experimental barred owl! control will require MBTA authorization from the Service.
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1.4.9.1 Termination of Green Diamond’s NSO HCP

This FHCP adapts and improves the original conservation measures provided under the NSO
HCP and includes major new conservation measures under the AHCP/CCAA. Accordingly, this
FHCP will replace the NSO HCP, which will be terminated upon approval of this FHCP.
Termination of the NSO HCP upon approval of this FHCP is a federal action that is appropriate
at this time because Green Diamond and its predecessor, Simpson, have provided all of the
mitigation required under the NSO HCP through the date of FHCP approval,.

The termination and replacement of the NSO HCP with this FHCP was anticipated and provided
for in the NSO HCP. Although it was a 30-year plan, the NSO HCP was approved with a 10-year
permit and comprehensive review process that was intended to re-evaluate and, if appropriate,
discontinue, adjust, or supplement any aspect of the conservation strategy for the NSO. Although
it pre-dated the Service’s Five Points Policy described in Section 1.2.1.2, the NSO HCP was
designed as a research-driven conservation plan with adaptive management at ten-year intervals.
Section 1.3.1 summarizes the implementation of the NSO HCP, the most significant research
findings under the NSO HCP research program, and the results of the first and second
comprehensive reviews of the NSO HCP. This FHCP is the result of the second comprehensive
review of the NSO HCP and describes in detail the results of research under the NSO HCP and
the insights on NSO conservation strategy improvements that were derived from that research.

Because the NSO HCP was designed for comprehensive review at ten-year intervals, the
incidental take authorization and matching mitigation commitments under the plan are also based
on 10-year intervals. As described in Section 1.3.1, upon approval of the NSO HCP, the Service
issued an ITP for displacement of 50 NSO pairs over the first 10 years of this FHCP with the
understanding that additional take authorization would be considered in a 10-year comprehensive
review. The incidental authorization was based on an estimated take rate of five pairs per year
for the first ten years and the key mitigation measures, such as the special management area and
set asides, were established for a period of 10 years, subject to comprehensive review of the
purpose, function, and need for such mitigation after 10 years. In other words, the agreed
exchange of mitigation for take authorization under the NSO HCP was a pay-as-you-go plan on
a decadal basis.

When the first comprehensive review was completed in 2006, 44 of the 50 authorized NSO pair
displacements had been used, indicating that the original exchange of mitigation for take
authorization from the Service was fully satisfied by a surplus of mitigation relative to take. After
the first comprehensive review, the NSO HCP was amended, most of its initial conservation
commitments were continued, additional research was required, eight additional NSO pair
displacements were authorized, and a second comprehensive review was scheduled for 2012.
As of 2017 (NSO HCP plan year 25), 3 of the original 50 NSO pair displacements authorized for
the first 10 years of the plan were unused and the 8 NSO pair displacements added in 2007 were
utilized. Again, Green Diamond analyses indicate that the mitigation provided through plan year
20 is more than adequate for the amount of NSO take authorized and actually used through plan
year 20.

Upon approval of this FHCP and relinquishment of the NSO HCP, Green Diamond’s ITP issued
under the NSO HCP would also be terminated and Green Diamond would relinquish all unused
incidental take authorization. Under these circumstances, termination of the NSO HCP is
appropriate without a deficit of mitigation or need for compensatory mitigation. This also means
that this FHCP may be evaluated and approved by the Service based on ESA Section 10 criteria
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applied only to the prospective take incidental to Covered Activities and mitigation provided under
this FHCP.

1.4.9.2 MBTA Authorization

The proposed FHCP Conservation Program includes barred owl management and control
experiments. The barred owl competes with and may injure or kill NSOs. Section 5 includes a
detailed barred owl control experiment. As reflected in the Service’s Revised NSO Recovery Plan
(USFWS, 2011a), the Service considers barred owl management and control an essential
component of NSO recovery. To implement the barred owl management and control experiments,
Green Diamond must receive authorization through a Scientific Collection Permit or Depredation
Permit or Special Purpose Permit issued by the Service under the MBTA Permit. This FHCP and
its experimental barred owl management support Green Diamond’s application to the Service for
an MBTA Permit. The Service may issue an MBTA Permit with or after FHCP approval, and,
depending on its term, may renew or extend it several times during this FHCP term.

1.4.9.3 California Department of Fish and Wildlife (CDFW) Scientific Collecting Permit

The California Fish and Game code sections 1002, 1002.5 and 1003 authorize the CDFW to issue
a permit for the take or possession of wildlife, including mammals, birds and the nests and eggs
thereof, reptiles, amphibians, fish, certain plants and invertebrates for scientific, educational, and
propagation purposes. The Department currently implements this authority through Section 650,
Title 14, California Code of Regulations (CCR), by issuing Scientific Collecting Permits (SCP) to
take or possess wildlife for such purposes. An application for an SCP requires a thorough study
proposal that will be reviewed by CDFW staff for relevance, completeness and scientific validity.
Green Diamond will apply for an SCP for capture and marking of NSO (Section 5.3) and for
implementation of the barred owl experiments (Section 5.3.4). The CDFW, in its status review of
the NSO, provided 37 management recommendations to secure recovery and long-term survival
of the NSO (CDFW 2016). At least four of the CDFW’s management recommendations related to
barred owl are consistent with this FHCPs proposed barred owl (BAOW) experiments and will be
evaluated by CDFW through the SCP application and permit process. The CDFW may issue a
SCP with or after FHCP approval, and, depending on its term, may renew it throughout the
duration of this FHCP.

A SCP includes reporting requirements, a portion of which is completed through Green Diamond
submission of a geodatabase to the CDFW NSO database manager by February each year. The
geodatabase includes but is not limited to spatial information, a master owl dataset incorporating
annual status data, occupancy data, barred owl binary data, and a database crosswalk between
Green Diamond and CDFW sites. Under a scenario where the SCP process or regulations
regarding BAOW experiments change, GDRCo will continue to provide a geodatabase (or similar
format) to CDFW that includes similar data.
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Section 2. Covered Activities
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2.1 INTRODUCTION

This FHCP and the associated ITP will cover and provide incidental take authorization for Green
Diamond's timber operations and related land management activities in the Plan Area, as well
as the activities needed to carry out the Conservation Program described in Section 5. The
following sections describe Green Diamond’'s Covered Activities:

Timber-Product Harvest

Silvicultural Regimes and Methods

Timber Stand Regeneration and Improvement

Minor Forest-Product Harvest

Administration, Implementation and Monitoring Activities

2.2 TIMBER-PRODUCT HARVEST
The following sections describe Green Diamond’s timber-product harvest activities:

Felling and bucking timber

Yarding timber

Landing construction, maintenance and loading
Salvaging timber products

Transporting timber and rock products

Road construction, maintenance and use
Rock pit development and use

Water drafting and storage

Equipment maintenance

2.2.1 Felling and Bucking Timber

Timber felling is the first step in logging operations. It usually includes felling of the tree and may
include bucking, or cutting felled trees into predetermined log lengths specified by the timber
owner to maximize tree value. Some trees may also be felled and left “tree length” that will be
manufactured into logs later in the process. Contractors (“timber fallers” sometimes working in
pairs) are hired to fell and buck trees with chain saws. Where terrain is not too steep,
mechanical felling machines (feller-bunchers) cut down trees. These machines are structurally
similar to tracked excavators. Using an articulated attachment, they grab, cut, and bunch the
trees with other trees or logs for subsequent skidding to the landing. Feller-bunchers that are
more complex have processor heads to delimb and buck trees into logs. Some of these
machines have tracked undercarriages and self-leveling mechanisms so they can operate on
moderate slopes. Feller-bunchers have no blade or attachments capable of moving soil. Their
wide track design and ability to travel on top of forest debris (limbs and chunks) minimize soil
disturbance and compaction.

2.2.2 Yarding Timber
Yarding or skidding involves moving logs from the stump where they are felled to the landing.
Major yarding system classifications include: ground based, cable, and aerial logging. Section

2.4 describes biomass or slash debris yarding, an additional classification involving non-
traditional wood products (not exclusively in log form).
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2.2.2.1 Ground-Based Yarding

Ground based logging traditionally involves tracked or rubber tired tractors (rubber tired
skidders) skidding logs to the landing. These machines grasp the log using either powered
grapple attachments or wire rope winch lines. They require constructed skid trails to operate on
all but the mildest terrain (generally under 35%). A related system, forwarder logging, is used
only for small logs on mild terrain. It uses a specialized tractor with a small hydraulic boom
loader. The boom loader travels into the logging unit and lifts logs onto bunks mounted on a
rearward tractor frame extension. This specialized machine is a small self-loading truck
designed with low pressure tires, gearing, and ground clearance that allows off-road operation.

Whenever possible, Green Diamond utilizes a more modern and technically improved ground
skidding variant called shovel logging. A shovel, or hydraulic boom log loader, is an excavator
equipped with a log loading boom and grapple instead of an excavator boom and bucket. These
machines are specially designed for yarding and provide more off-road mobility because they
have additional horsepower and are mounted on tracked undercarriages with generous ground
clearance. The shovel is capable of walking off the truck road, picking up felled logs in a unit,
and passing them back towards the truck road using its upper structure 360 degree rotation or
swing function. This system is very efficient over short distances, since the same machine that
does the yarding can load the logs on trucks. It is not used over longer distances because
increased distance from the truck road requires repeated log handling. As with feller-bunchers,
shovels have no blade or other attachment capable of moving soil and have the additional
benefit of operating without requiring road or trail construction. Shovel harvesters also have very
wide tracks that have low ground pressure and very low grousers (traction blades) that operate
on top of the natural layer of residual slash debris and the residual stumps. This provides
significant additional protection by minimizing soil compaction and ground disturbance. Green
Diamond prefers to use the shovel logging ground-based yarding method wherever feasible,
rather than tractor or skidder logging. Shovel logging can only be used in evenaged units, and is
not compatible with selection or thinning silviculture.

2.2.2.2 Cable Yarding

Cable yarding uses wire ropes, to skid logs to a truck road or log landing. A yarder has a
number of powered drums filled with wire rope, and a vertical tower or leaning boom that
elevates the cables as they leave the machine. Three to eight wire rope guy lines hold the tower
in position. With rare exception, cable systems yard logs up hill. Green Diamond utilizes cable
yarding systems where the terrain is too steep (ground averaging over 35% slopes) to
accommodate ground-based yarding systems such as shovel logging.

Cable yarding is usually skyline or high-lead, depending on the amount of lift required during
yarding. High-lead logging essentially attaches logs directly to the end of the mainline that exits
the top of the yarder tower. The only lift provided is the difference in elevation between the
location of the log and the top of the tower to prevent logs from digging into the soil surface
during yarding. This system is quick to implement and effective over short distances (generally
<500 feet).

Skyline (or running skyline) is preferred over high-lead yarding and reduces drag since one end
of the log is always elevated. This system is preferred over longer distances and significantly
increases yarding speed and minimizes ground disturbance. In these circumstances, Green
Diamond uses some form of skyline logging that provides sufficient lift. Skyline logging uses a
skyline cable that extends from the top of the tower (or boom) to an anchor located at some
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elevated point beyond the edge of the logging area. This anchor is usually a stump or a suitable
tree at the perimeter of the logging unit rigged to provide the necessary skyline elevation on an
opposing hill slope. Logs are attached to a carriage that rides on the skyline. The yarder pulls
the carriage to the landing with its mainline (also referred to as the skidding line in this
application).

Depending on the skyline variant used, the yarder lowers the skyline to attach the logs and then
raises it for lift, or the carriage can unwind its own skidding line and then lift the logs towards the
skyline. Either way, the yarder provides enough lift to suspend the uphill end of logs above the
ground. Green Diamond uses skyline cable yarding systems extensively throughout the Plan
Area, which minimizes overall ground disturbance and mid-slope road building.

2.2.2.3 Helicopter Yarding

Aerial yarding (e.g., by helicopter or balloons) typically occurs when steep and/or unstable
terrain or lack of road right-of-way prevents road construction for ground based or cable yarding
systems. Balloon aerial logging uses cables or grapples suspended from long cables with the
balloon providing lift and suspend the logs for transport to the landing. Aerial equipment lowers
and releases logs to the loading area. Helicopter yarding utilizes a cable extending from the
helicopter that is attached to the logs and fully suspends the logs to the landing area. These
types of yarding generate virtually no soil disturbance. However, both require large landings to
safely accommodate concurrent log landing, log sorting, truck loading operations, and log
decking during peak production hours. Helicopters also require a separate service landing that
is clean and rock-, debris- and dust-free to protect the engines from damage. The
disadvantages of helicopter logging are its expense (roughly three times more expensive than
cable yarding) and the fact that lack of vehicular access to the area compromises the
landowner's ability to accomplish site preparation, reforestation, and other forest management
activities in the future. Helicopter service landing areas are secondary to the THP area.

2.2.2.4 Landing Construction, Maintenance and Loading

Log landings are cleared areas or wide spots in roads to which logs are yarded, swung,
skidded, lowered or forwarded for subsequent loading onto trucks for transport. They are
constructed and maintained as part of the timber harvest and transport process. Landings must
be located and constructed to complement the yarding system used to move the logs from the
stump.

Logs yarded to a landing or roadside may need bucking into shorter segments, breakage
removal and delimbing by hand or mechanically. A mechanical delimber is a tracked machine
similar to an excavator with a long boom and moving cutting head that delimbs, accurately
measures and bucks trees into log-length pieces.

At the landing or roadside, a shovel or front-end loader (a wheeled bucket loader equipped with
log loading forks instead of a bucket) then loads logs onto log trucks. Shovels (or heel-boom
loaders) can operate on small landings or, if side slopes are suitable, they can deck logs on the
roadside and load trucks without leaving the road grade. In contrast, front-end loaders have a
longer turning radius and require larger landings. Shovels are Green Diamond’s preferred
loading equipment because they offer flexibility, utility and lower ground pressure.
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2.2.3 Salvaging Timber Products

Dead, dying, and wind thrown trees are periodically salvaged. This salvage is primarily related
to road maintenance or fire damage resulting from prescribed burns. Dead or dying trees are
removed along roads if they can be easily salvaged and yarded to the road. Salvage of timber
products is conducted through the annual filing of a property wide Exempt Notice, i.e., subject to
the FPRs but exempt from THP requirements and THP processes. Removal of these products
requires a licensed timber operator. If the volume to be salvaged exceeds 10% of the average
existing timber volume per acre, a THP is required. Salvage harvesting is not permitted within
floodplains or channel migration zones and is specifically limited in watercourse riparian
management zones (RMZs) by Green Diamond’'s AHCP/CCAA (Green Diamond, 2007). Older,
decaying or defective logs are retained on the landscape to provide valuable wildlife habitat
structure (Section 5.2.2.2 and Appendix E, TREE).

2.2.4 Transporting Timber and Rock Products

Timber and rock materials are most commonly transported along private and public roads via
truck and trailer. Helicopters may occasionally but infrequently be used to transport logs directly
to sawmills. Using private and public roads for the transport of timber products, biomass
products or rock products is a Covered Activity.

2.2.5 Road Construction, Maintenance, and Use

Roads on lands owned in fee by Green Diamond are constructed most commonly by felling and
yarding timber along a predetermined road alignment that has been designated on the ground.
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
that are wide spots used for yarded logs and loading log trucks. Road construction may also
involve surfacing soil roads with rock, lignin, pavement or other surface treatments approved by
NMFS and the Service under the AHCP/CCAA (Green Diamond, 2007).

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 of roadside vegetation. Mechanical control may include grading, hand
cutting, using a brush buster-type mechanical device, burning, steaming and other experimental
methods. Road construction and road maintenance activities are intended to provide for a well-
designed and maintained transportation system used for long term access to harvest timber,
haul logs and wood products, regenerate and maintain plantations, perform biological and
geological study and assessments and allow for the general administration and protection of the
Plan Area. All activities associated with the construction, maintenance and uses of roads
serving the Plan Area (including roads over third parties where Green Diamond has a right or
privilege of use) are Covered Activities.

2.2.6 Rock Pit Development and Use
Rock pits, also referred to as borrow pits, are locations where rock is excavated, crushed,

blasted, or otherwise produced for eventual use as a road surface, fill or bank stabilization
materials. Activities associated with the use of rock pits also include loading crushed rock into
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trucks for hauling, hauling of mined rock, and the construction and maintenance of rock pit
access roads (see previous section). Under the AHCP/CCAA, Green Diamond also conducts an
archaeological review for the development of any new rock quarry within the Plan Area to take
account of any effects on historic properties under the National Historic Preservation Act
(NHPA).

2.2.7 Water Drafting and Storage

Water drafting involves direct drafting of stream flow into a water truck which is then periodically
sprinkled or otherwise applied to roads for dust abatement, road maintenance, road
construction, surfacing or used to control prescribed fuel reduction burning or wildfire. Water
may be diverted using gravity fed systems that provide water directly to storage reservoirs or
tanks that are used to load water trucks for similar use. Occasionally, existing drafting locations
within or adjacent to watercourses are excavated and cleaned of debris to increase their in-
channel storage area for drafting purposes. Water drafting and storage management is covered
under Green Diamond's AHCP/CCAA (2007) in more detail and specificity under Green
Diamond’s Master Agreement for Timber Operations (MATO) approved by CDFW on May 20,
2010, and in the WDRs for Discharges Related to Road Management and Maintenance
Activities Conducted Pursuant to the Green Diamond Resource Company Aquatic Habitat
Conservation Plan in the North Coast Region approved by the California North Coast Region
Water Quality Control Board on June 10, 2010.

2.2.8 Equipment Maintenance

The use of falling, yarding, loading, trucking and road maintenance equipment requires fueling
and maintenance. This maintenance is performed by Green Diamond and/or its contractors
using maintenance trucks and generally occurs on or adjacent to roads and landings.

2.3 SILVICULTURAL REGIMES AND METHODS

Green Diamond's silvicultural practices are designed to enhance the productivity of its
timberlands by ensuring both prompt regeneration of harvested areas and rapid forest growth.
Treatments vary by stand age, stand condition, site class and species composition. Green
Diamond does not apply all treatments to every site. Table 2-1 summarizes the treatments in
approximate chronological order that Green Diamond includes as part of its forest management
regime.

Table 2-1. Green Diamond's Forest Management Methods
Based on Stand Age

Treatment Stand Age (years)
Regeneration Harvest 45 and older

Site preparation 0-1

Tree Planting 0-1

Vegetation Management 0-10
Pre-commercial thinning 10 -20
Commercial Thinning 30 - 40

Silvicultural activity involves specific methods used to harvest and regenerate forest stands over
time to achieve desired management objectives. Typical management objectives include
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achieving maximum sustained yield, and the maintenance, alteration or creation of habitat.
Examples of silvicultural methods for regeneration harvest include individual (single) tree
selection, group selection, seed tree, shelterwood and clearcut. The first two methods
regenerate uneven-aged stands and the latter-three regenerate even aged stands.

2.4 TIMBER STAND REGENERATION AND IMPROVEMENT

Timber stand regeneration and improvement includes activities necessary to establish, grow,
and achieve desired species composition, spacing and rate of growth of young forest stands,
including:

Site preparation, prescribed burning and slash treatment
Tree planting

Vegetation management

Precommercial thinning and pruning

Commercial thinning

Regeneration harvesting

Green Diamond manages timber in the Plan Area under a Maximum Sustained Production
(MSP) plan prepared and approved in accordance with state law. Under the MSP plan, annual
harvest levels are carefully scheduled to balance forest growth and timber harvest over a 100-
year period and to achieve maximum sustained production of high quality timber products while
protecting resource values such as water quality and wildlife. Stands are ready for harvest once
they enter the 50-year age class (45 to 55 years old). However, state laws that constrain both
the size of even-aged management units and the timing of adjacent even-age harvesting
operations can delay the harvest of many stands until they reach the 70 year age class. Green
Diamond currently uses the Forest Projection and Planning System (FPS), developed by the
Forest Biometrics Research Institute (FBRI), for inventory tracking, growth modeling and long-
term harvest scheduling. In 2008-9, this model was used to develop a 100-year projection of
harvesting and growth to demonstrate MSP as required by the California FPRs under Title 14
California Code of Regulations 913.11(a). The rule requires the landowner to demonstrate
achievement of MSP by satisfying the following five requirements:

e Producing the yield of timber products ... while accounting for limits on productivity due
to constraints imposed from consideration of other forest values, including but not limited
to, recreation, watershed, wildlife, range and forage, fisheries, regional economic vitality,
employment and aesthetic enjoyment

Balancing growth and harvest over time

Realizing ... adequate site occupancy

Maintaining good stand vigor

Making provisions for adequate regeneration

The modeling used spatially explicit simulation of harvesting and growth of individual stand
components over more than one rotation for 100 years, based on the GIS mapping of the
standing inventory for Green Diamond’s California timberlands as of January 1, 2008. This
stand mapping and its projections included both harvested and unharvested areas retained for
wildlife and fisheries protection. This portrayed projected stand ages and structure across the
whole property at various times, e.g., at decadal intervals, throughout the simulation period. The
MSP modeling resulted in a constant level of harvest for approximately 50 years, followed by an
increase to a higher level for the last 50 years, with growth exceeding harvest at all times
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throughout the period, and with a concomitant increase in standing inventory throughout the
whole period. With the exceptions noted below, Green Diamond plans to practice even-aged
management in the Plan Area, using clear-cutting as the harvest/regeneration method.
Clearcutting provides for prompt regeneration of redwood and Douglas-fir, the principal
commercial tree species in these forests, and maintains these trees in a ‘free-to-grow’ state that
is not compromised by competition from a predominate residual overstory influence of older
trees or by the possibility of damage from the repeated site disturbance that is implicit in the
application of other silvicultural systems. The growth potential inherent in the use of clearcutting
in these forest types was assumed in the calculation of yields for Green Diamond’s sustained
yield (Option A document).*

The primary exceptions to clearcutting occur in the following situations:

e Areas where past use of selection or seed tree logging left residual mature timber that
will be harvested in seed tree removal or overstory removal operations

e Areas where buffers along public roads or near urban development are harvested using
the shelterwood or selection systems so that the visual impact of timber harvesting is
ameliorated

e Overly steepened or unstable slopes where slope stability concerns take precedence
over forest productivity

e RMZs, habitat retention areas (HRAs), single tree retention of trees possessing high
value habitat features or other areas managed principally for fish and wildlife habitat.

As discussed in Section 5.2.2, clearcut management units will include the conservation
measures designed to:

e Ensure that existing key habitat elements are retained on the landscape (snags, live
legacy residual trees, key large residual hardwood trees, down old residual logs with rot
and defect)

¢ Provide for the retention of vertical structure in the form of conifer and hardwood trees
where existing key residual habitat elements do not presently exist

These retained trees, in conjunction with those left in RMZs, will cause a substantial portion of
the area within even-aged harvesting units supporting post-harvest vertical structure to provide
various habitat attributes for terrestrial and aquatic wildlife.

Because essentially all of Green Diamond's property has been harvested at some time in the
past, the progress of timber harvesting across the ownership will always reflect to some extent
the pattern of age classes imprinted on the landscape by the timing of prior logging activity. In
areas where large ownership blocks were initially harvested in continuous logging operations
during the railroad logging era (pre-WW!II), harvesting operations will be more concentrated
within these general watershed regions, although California FPR constraints will cause the
dispersal of activities over time and space within these blocks during subsequent rotation
periods. This is a product of the California FPRs adjacency harvesting constraints that are
applied to even-aged harvesting units resulting in retention of many stands far past planned
rotation age. If harvesting of a tract of mature timber is initiated around age 50, the harvesting of

! The Option A documentcontains confidential proprietaryinformation that is protected from public disclosure under
California law. This reference to the Option A document is explanatory and the Option A document has not been
provided to the Service and is notintended to be part of the administrative record for Service action on this FHCP.
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much of that tract will be constrained into the following decade, and the harvest of a few stands
will be constrained past 70 years of age. This effect has been demonstrated in Green
Diamond’s long term operating plan.

2.4.1 Site Preparation, Prescribed Burning, and Slash Treatment

Site preparation may be required where accumulations of slash following timber harvesting
constitute a physical barrier to effective planting, or where weed species (brush or non-
merchantable trees) remaining on the site significantly compromise establishment of planted
seedlings. In either situation, Green Diamond may use prescribed burning, machine piling,
mechanical scarification, bio-mass harvesting, or a combination of these methods to prepare the
site for hand planting and reduce fuel concentrations for fire safety.

Green Diamond may retain slash created by logging activity on site without treatment if it does
not prevent replanting or represent excessive fuel concentrations that pose an unacceptable fire
risk. The California FPRs require removal of accidental deposits of slash within Class | and
Class Il watercourses. Slash deposited into Class Il watercourses must be removed unless it is
stable within the channel. In all logging areas, slash developed on log landings from of yarding
and truck loading activities may be piled and burned on the landing.

Site preparation occurs as soon as possible after completion of logging so that planting will not
be delayed. Mechanical site preparation may occur concurrently with logging operations. If
prescribed burning is required, it is scheduled during the first spring or fall following completion
of timber harvesting. Prescribed burning is facilitated using two main techniques:

e Broadcast burning the harvest unit (excluding RMZs and other resource protection
areas)

e Pile burning where logging debris and slash is accumulated and piled concurrent with
harvesting operations and then ignited during the winter period under appropriate
burning conditions

Piles of slash are accumulated by either cable yarders bringing debris to landings or by ground-
based falling and shovel yarding equipment piling excessive accumulations of logging debris
within the units or along the sides of adjacent roads and landings. Timing of prescribed burns is
predicated upon temperature, wind, humidity and fuel moisture conditions that will cause low
intensity burns. Such conditions minimize the probability of escape and allow retention of large
woody debris and the finer organic matter concentrated at the soil/litter interface. Ignition
patterns are designed to keep fire from intruding into RMZs.

Prescribed burning is used to reduce slash concentrations or to reduce vegetative levels or
control species composition. This practice involves the introduction of fire under controlled
conditions to remove specified forest elements with little risk of catastrophic fire damage.
Prescribed burning is also used for slash control and the reduction of fuel concentrations for fire
hazard abatement. The practice of using prescribed burning, especially broadcast burning, has
been greatly diminished in recent years to comply with air quality regulatory standards.

Biomass harvesting techniques, developed and implemented over recent years, provide a
successful and efficient alternative to broadcast burning. In areas where slash and other logging
debris is accessible to ground based equipment, a portion of the logging slash is removed
(harvested) from harvest units and landings as a site preparation and hazard abatement
treatment. Advanced specialized harvesting equipment and techniques such as mechanized
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faller-bunchers, shovel logging and piling loaders, articulated off highway dump trucks and
forwarders with low ground pressure capabilities, and high capacity mobile slash chippers and
grinder equipment are used to gather up and process previously unused woody material. The
biomass that is harvested is in the form of limbs, tops, chunks and slabs that were previously
considered non-merchantable and uneconomical to retrieve from the landscape.

Where feasible and concurrent to harvesting operations, shovel logging operators are instructed
to stack excessive slash into piles located along the roadway and in harvest units. Mechanized
delimber operators stack tops and other debris in piles along the roadway, adjacent to landings
and in units. After completing normal log harvesting operations, specialized biomass harvesting
equipment (often a shovel loader with specialized tongs designed to pick up slash) gathers
slash in untreated areas and deposits it into specialized articulated dump trucks capable of
driving over uneven topography and slash. Alternatively, in areas with piles, the slash is loaded
into the specialized dump trucks. These trucks deliver biomass to a centrally located landing
where a mobile slash chipper grinds/chops the material into chips and then loads large trucks
that deliver chips to conversion facilities such as paper chip utilizers or co-generation plants.

With development of specialized equipment, techniques, and new markets for biofuels, biomass
harvesting has become a viable alternative in some areas to site preparation using broadcast
burning. All operational constraints associated with topography, seasonal restrictions, and
resource protection and retention of important aquatic and terrestrial wildlife habitat elements
are comprehensively identified and documented in Green Diamond’s AHCP/CCAA as well as in
Green Diamond’'s TREE In areas where biomass operations occur, a residual layer of slash is
retained throughout the unit to ensure needed ground cover is present for erosion prevention.

2.4.2 Tree Planting

Tree planting generally involves hand planting nursery-grown tree seedlings directly into the
soil, ensuring good contact between the soil and roots. Tree seedlings are hand planted in
even-aged management areas including landings during the first winter following completion of
a THP. In general, the tree species selected for planting are chosen to best fit the site specific
conditions of the area harvested.

Areas that exhibited pre-harvest high redwood composition are planted primarily with redwood
seedlings. Some areas that are well stocked with redwood stump sprouts after harvest may be
deemed unnecessary to replant except if it is necessary to fill areas void of regeneration. Areas
exhibiting both redwood and Douglas-fir species before harvest will commonly be planted with a
mix of both species often favoring one species over another depending upon the site specific
conditions. In areas that are dominated by hardwoods, conifers (either redwood or Douglas-fir
depending upon site conditions) are replanted with the purpose of increasing the conifer
component while retaining important hardwood trees that provide benefits to wildlife species. In
other locations on the ownership where elevation or growing site dictates, other tree species
such as Ponderosa Pine or incense cedar may be selected for planting.

Planting will be postponed only if site preparation is necessary but cannot be completed before
the planting season. The summer after initial planting, Green Diamond surveys planted areas to
determine seedling survival rates and, where necessary to achieve desired stocking, will plant
additional seedlings during the following winter. At age two, a more detailed stocking survey will
be done, and if necessary, additional trees are planted. It is often common for some harvested
sites to become stocked with additional volunteer tree species (western hemlock, Sitka spruce,
red alder) that become established. Volunteers come from adjacent stands that provide seed
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sources. This is the most common process that allows for a wide variety of species across the
landscape.

2.4.3 Control of Competing Vegetation

To provide successful establishment and continued, rapid growth of desired tree species, it is
often necessary to control species that compete with desired species for water and sunlight.
Control methods are mechanical cutting and chipping. Green Diamond is not seeking coverage
of herbicide use for control of competing vegetation as a part of the ITP.

2.4.4 Precommercial Thinning and Pruning

Precommercial thinning involves thinning dense, young forest trees by mechanical means,
including cutting individual trees or mechanically sawing or chipping rows or groups of trees.
Pruning removes the lower limbs of desirable tree species to increase the eventual product
value of the pruned trees. Between age ten and 20, precommercial thinning may occur to
remedy overstocked conditions in planted stands so that crop trees will achieve optimum
diameter growth. Currently, Green Diamond does not remove precommercial stems from the
site because they are too small to meet current merchantable standards. This operation is
performed only once in the life of a stand and only in those stands with an excess number of
trees per acre. Although chainsaws are used to cut the noncrop trees, progress in the
development of feller-bunchers may eventually lead to machines capable of executing this
operation more efficiently and with less risk of injury to workers. Alternatively, improvements in
markets for small wood and in the machinery used to harvest small stems may allow economic
harvesting of the excess trees, thus converting precommercial thinning to commercial thinning
as described below.

2.45 Commercial Thinning

Commercial thinning involves removing selected trees that may contain commercial value, to
create additional growing space for crop trees. Thinning a portion of the competing trees allows
for the release of the selected crop tree by providing more light, and in some cases, more
nutrients and soil moisture when they are limiting factors. On Green Diamond’s forest lands in
the Plan Area, the most significant limiting factor in a young forest is typically sunlight.
Commercial thinning on Green Diamond timberlands usually occurs when stands are identified
as needing this treatment and when they are around the 30- to 40-year age class. The log size
of these younger thinned stands is inherently smaller than those of an older stand ready for the
final harvest stage of even-aged management. The harvesting systems however are
fundamentally the same except the size of the yarding equipment can be significantly reduced
to correspond with smaller payloads and logs. Both cable and ground based yarding systems
are used to harvest the selected trees to be thinned with the goal of improving the growth
potential of remaining stands and protecting residual trees from damage during the yarding
process. During the planning and design stage of a thinning harvest, Green Diamond’s
registered professional foresters (RPFs) and professional biologists ensure key resource
protection measures and mitigations included in a final clearcut harvest also apply to
intermediate thinning harvest. This harvesting activity will comply with all measures covered
under the AHCP/CCAA and measures in Section 5.2.2. Green Diamond ‘s goal is to ensure that
important key resource values existing at the time of the thinning harvest are identified and
protected to provide for a continuity of protection of sensitive habitats and habitat features
throughout the harvesting cycles and the life of this FHCP.
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2.4.6 Regeneration Harvest

Green Diamond uses clearcut and selection harvest as the two primary methods of forest stand
regeneration. Other silviculture approaches described in Section 2.3 are used in minimal
amounts when site specific conditions warrant and will be applied in future harvests under
similar circumstances. Green Diamond plans to practice even-aged management in the Plan
Area, using clearcutting as the harvest/regeneration method. Clearcutting provides for prompt
regeneration of redwood and Douglas-fir, the principal commercial tree species in these forests,
and maintains these trees in a ‘free-to-grow’ state that is not compromised by competition from
a predominate residual overstory influence of older trees or by the possibility of damage from
the repeated site disturbance that is implicit in the application of other silvicultural systems. The
growth potential inherent in the use of clearcutting in these forest types was assumed in the
calculation of yields for Green Diamond’s sustained yield (Option A document).

Selection harvesting involves choosing either individual trees or small groups of trees. This
silviculture retains a significant component of the original stand with the intention of reentry after
a prolonged period (approximately 10 years) to select another component of individual trees
after the stand experiences subsequent regrowth and natural regeneration. On the north coast
of California and within Green Diamond’s ownership, selection harvest occurs where competing
resource values take precedence over even-aged harvesting. Selection harvesting is an ideal
method used to ensure robust retention of stands and individual trees within RMZs, geologically
unstable areas and in locations where protection of other resource values is the foremost
management factor. Areas designated for selection harvest are managed within that
prescription for long periods to ensure the specific retention that is desired continues to persist
on the landscape. Because riparian management zones and geologically unstable areas are
key elements of both aquatic and terrestrial resource protection strategies, the key retention
guidelines for these features are included in this FHCP Section 5.3.1.3 to ensure that long-term
retention occurs across the landscape.

2.5 MINOR FOREST-PRODUCT HARVEST

Minor forest products include burls, stumps, boughs and greenery. Such products are collected,
harvested and transported on Green Diamond ownership. These activities will comply with the
measures in Sections 5 and 6. These activities are conducted by third parties subject to Green
Diamond’s permits with conditions that protect sensitive habitats and minimize the risk of any
incidental take of Covered Species.

2.6 ADMINISTRATION, IMPLEMENTATION AND MONITORING
ACTIVITIES

The activities needed to carry out the various aspects of the Conservation Program described in
Section 5 include:

Use of all-terrain vehicles and passenger vehicles on roads

Use of hand tools and power tools for clearing and maintaining roads for access
Surveys for Covered Species

Data collection

Tree marking and habitat improvement activities (e.g., cavity creation)
Observation, capture and marking of Covered Species
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Section 3. Biology of Species Considered in this
FHCP Alternatives
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3.1 INTRODUCTION

Numerous animal species, with varying abundance and sensitivity to Green Diamond’s
timberland management operations, inhabit this FHCP Plan Area. For example, this includes:

e Aguatic species in the Plan Area managed under Green Diamond’s AHCP/CCAA
e Terrestrial species, in particular the NSO, in the Plan Area managed on Green Diamond
lands under the NSO HCP since 1992

Other sensitive species such as the bald eagle (Haliaeetus leucocephalus) and marbled
murrelet (Brachyramphus marmoratus) are present in the Plan Area, but Green Diamond
manages its lands and conducts its operations without incidental take of those species.
Appendix A includes a summary description of these and other sensitive species that do not
warrant further consideration in this FHCP development.

In developing this FHCP, Green Diamond considered conservation strategies for the following
five species:

NSO

Fisher

Red tree vole
Sonoma tree vole
Marten

These species are or could be sensitive to Green Diamond’s operations over this FHCP term.
Each of the five species was addressed in at least one of the primary alternatives for this FHCP
described in Section 8. This section provides biological information on the five species
considered under those FHCP alternatives. Of the five species, all except the marten are
Covered Species under the proposed FHCP. Although the marten could be sensitive to
timberland management activities, it is absent from nearly all of the IPA. Accordingly, the
Conservation Program in FHCP Section 5 focuses on conservation of the remaining four as
Covered Species, with potential, incidental benefits for the marten should it eventually inhabit
the Plan Area.

The five species considered in this FHCP alternatives use a wide range of forest stand
conditions based on their specific habitat requirements and biological adaptations. However,
where they occur within a managed landscape, they all share the need for structurally complex
forest habitat elements. The following sections generally describe each of the species
considered in this FHCP alternatives. Appendix B provides a more detailed description of these
species with complete references.

3.2 SPECIES CHARACTERISTICS

3.2.1 Northern Spotted Owl (Strix occidentalis caurina)
3.2.1.1 Species Description
The NSO is a medium-sized owl. The largest of the three subspecies of NSO (Gutiérrez et al.,

1995), it is approximately 46 to 48 centimeters (18 inches to 19 inches) long. The sexes are
dimorphic, with males averaging about 13% smaller than females. They are dark brown with a
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barred tail and white spots on their head and breast, with dark brown eyes surrounded by
prominent facial disks. Plumage characteristics distinguish the four age classes (Forsman,
1981; Moen et al., 1991). The NSO closely resembles the barred owl, a congeneric species with
which it occasionally hybridizes (Kelly and Forsman, 2004).

3.2.1.2 Range and Distribution

Although no estimates exist of the population size before modern European settlements in the
mid-1800s, NSO probably inhabited most old-growth forests throughout the Pacific Northwest
including northwestern California (USFWS, 1989). The current NSO range extends from
southwest British Columbia through the Cascade Mountains, and coastal ranges and
intervening forested lands in Washington, Oregon, and as far south as Marin County, California
(USFWS, 1990b). Within the United States, the NSO range distributes into 12 physiographic
Provinces based on recognized landscape subdivisions exhibiting different physical and
environmental features (Thomas et al., 1993). These Provinces include:

e Washington — Eastern Cascades, Olympic Peninsula, Western Cascades, Western
Lowlands

e Oregon — Coast Range, Willamette Valley, Western Cascades, Eastern Cascades,
Klamath

e California — Coast, Klamath, Cascades

Green Diamond does not know the actual number and distribution of currently occupied NSO
locations across the range because of limited areas surveyed on an annual basis. However,
incomplete surveys and anecdotal observations suggest that while NSO continue to occupy the
majority of their presumed historical range, many historical sites are no longer occupied
because barred owls displace NSO, and timber harvest and severe fires displaced their suitable
habitat. They are very rare in certain areas including British Columbia, southwestern
Washington and the northern coastal ranges of Oregon. Populations in most of their remaining
range declined to various degrees.

3.2.1.3 Life History and Habitat

The NSO is a primarily nocturnal predator that forages mostly on small mammals. NSO diets
vary geographically and by forest type with flying squirrels, the predominant prey in Washington
and Oregon Douglas-fir and western hemlock forests (Forsman et al., 1984). Dusky-footed
woodrats comprise a major part of the diet in the Oregon Klamath, California Klamath and
California Coastal Provinces (Forsman et al., 1984, 2001, 2004a; Ward et al., 1998; Hamer et
al., 2001). NSO are relatively long-lived, territorial and typically monogamous. Despite a long
reproductive lifespan and high adult survivorship, NSO fecundity is relatively low due to a rather
small clutch (average of two eggs), variability in nesting (typically do not nest every year) and
delayed onset of breeding (most breed for the first time at 2 or 3 years). Home-range sizes vary
across the species’ range with a generally decreasing trend from north to south (USFWS,
1990b). Estimates of median annual home range size vary from 2,955 acres in the Oregon
Cascades (Thomas et al. 1990) to more than 14,000 acres on the Olympic Peninsula (USFWS,
2008a). Home range sizes vary depending on the primary prey available in a given region. For
example, NSO have larger home ranges where flying squirrels are the predominant prey and
smaller home ranges where wood rats are the predominant prey (Zabel et al., 1995).

NSO generally begin courtship in February or March with females typically laying eggs in late
March or April. Nesting and fledging time vary with latitude and elevation (Forsman et al., 1984).
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After fledging in late May or June, juvenile NSO depend on their parents until they hunt on their
own, with parental care continuing from fledging into September (Forsman et al., 1984; USFWS,
1990b). Juvenile NSO dispersal from their natal territories typically begins in September and
October, with a few individuals leaving as late as November and December (Miller et al., 1997;
Forsman et al., 2002). Median natal dispersal distances (straight line distance from natal site to
adult territory) are approximately ten miles for males and 15.5 miles for females (Forsman et al.,
2002).

NSO inhabit a variety of forest types including Douglas-fir, western hemlock, grand fir, white fir,
ponderosa pine, Shasta red fir, mixed evergreen, mixed conifer hardwood and redwood
(Forsman et al., 1984). The transition to subalpine forest, characterized by relatively simple
structure and severe winter weather, generally corresponds to the upper elevation limit for NSO
occurrence (Forsman, 1975; Forsman et al., 1984). NSO generally rely on older forest habitats
because they contain the structural characteristics necessary for nesting, roosting, foraging and
dispersal (Carroll and Johnson, 2008). Nesting and roosting habitat typically include forested
habitats with:

e Moderate to high canopy closure (60 to 90%)

e Multi-layered, multi-species canopy with large overstory trees (>30 inches diameter at
breast height [dbh]); numerous large trees with various deformities, e.g., large cavities,
broken tops, mistletoe infections, and other evidence of decadence

e lLarge snags

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

e Sufficient open space below the canopy for owls to fly (Thomas et al., 1990)

Foraging habitat generally contains attributes similar to those in nesting and roosting habitat, but
may not offer high enough quality to support nesting pairs (USFWS, 1992b). At a minimum,
dispersal habitat consists of forests with adequate tree size and canopy closure to provide
protection from avian predators and at least some foraging opportunities (USFWS, 1992b).

In the southern Oregon Coast and California Klamath Provinces, landscape-level analyses
suggest that a mosaic of late-successional habitat interspersed with other seral stages may
benefit NSO more than large homogeneous older forest tracts (Meyer et al., 1998; Franklin et
al., 2000; Zabel et al., 2003). Younger forests that possess some of the structural characteristics
of older forests may also support NSO. In coastal northwestern California, younger redwood
and mixed conifer-hardwood forests support considerable numbers of NSO, particularly in areas
where hardwood species and larger residual trees provide a multi-layered canopy and added
structural diversity in younger forest stands (Thomas et al., 1990; Diller and Thome, 1999).

3.2.1.4 Listing Status and Threats

The Service completed a status review for the NSO in 1990 (USFWS, 1990a) and officially
listed the owl as threatened under the Endangered Species Act (ESA) on June 26, 1990. The
Service prepared a draft recovery plan in 1992, but never finalized it (USFWS, 1992a).
Following completion of the 1992 draft recovery plan, in a final ruling on January 1, 1992, the
Service designated Critical Habitat for the NSO that encompassed 6,887,000 acres of federal
lands in California, Oregon, and Washington (USFWS, 1992b). In 2004, the Service completed
a five-year review of the NSO'’s status and concluded that it should remain listed under the ESA
as a threatened species (USFWS, 2004a). On May 13, 2008, the Service completed and signed
a final recovery plan for the NSO (USFWS, 2008a). Subsequently, the Service issued a final
ruling for a revised Critical Habitat on August 13, 2008 (USFWS, 2008b). After a court challenge
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in 2010, the Service agreed to revise the 2008 final recovery plan and critical habitat
designation. A revised recovery plan was published in June 2011 (USFWS, 2011a) and a new
designation of critical habitat for NSO was adopted on December 4, 2012 (USFWS, 2012a). On
September 4, 2012, the CFGC received a petition to list the NSO as threatened or endangered
pursuant to the CESA (EPIC, 2012). On August 25, 2016, the CFGC listed the NSO as
threatened pursuant to CESA.

The Service listed the NSO as a threatened species throughout its range “due to loss and
adverse modification of suitable habitat because of timber harvesting and exacerbated by
catastrophic events such as fire, volcanic eruption and wind storms” (USFWS, 1990b). At that
time, the Service thought loss of habitat, and population isolation and decline represented the
greatest concern range-wide to NSO conservation (USFWS, 1990b, 1992b). Following their
Five-year Status Review in 2004, The Service modified the threat assessment with competition
from barred owls deemed a primary and imminent risk. The Service also considered the threat
of increased habitat loss due to catastrophic wildfire since the 1990 listing (USFWS, 2004a).
The most recent threat assessment, included in the revised recovery plan, identified barred owl
competition, past habitat loss, and current habitat loss, i.e., timber harvest and wildfire, as the
three most significant risks. The revised recovery plan also stated “... it is becoming more
evident that securing habitat alone will not recover the spotted owl. Based on the best available
scientific information, competition from the barred owl (S. varia) poses a significant and complex
threat to the spotted owl!" (USFWS, 1992b).

Due to their slightly larger size and apparently more aggressive behavior (Van Lanen et al.,
2011), barred owls were recognized as a potential threat to spotted owl populations as early as
1990 when the Service listed the NSO as a threatened species (USFWS, 1990b). In a critical
review of all available information on the status of the species, Courtney et al. (2004) reported
that barred owls were believed to be a greater threat than previously anticipated. Barred owls
are considered habitat and prey generalists (Mazur and James, 2000; Hamer et al., 2001).
However, their similarity in size, overlapping diet and broader range of habitat use compared to
spotted owls supports current hypotheses and competition theory predictions that they will
substantially compete for resources (Hamer et al., 2001, 2007; Gutiérrez et al., 2007). Barred
owls also have comparatively smaller home ranges (Hamer, 1988), and potentially greater
reproductive output, and are known to become numerically superior in favorable habitats (Wiens
et al., 2011). Occasional hybridization between the two species is documented (Hamer et al.,
1994; Kelly and Forsman, 2004) but not considered to be a serious threat to spotted owl
populations.

Barred owls may negatively affect detection probability of NSO during surveys, site occupancy,
reproduction, and survival. A negative effect of barred owls on detectability of NSO was
reported by several studies (Dugger et al. 2009; Olson et al. 2005; Crozier et al. 2006; and
Wiens et al.,, 2011). Kelly et al. (2003) found that NSO occupancy was significantly lower in
territories where barred owls were detected within 0.8 kilometer of the territory center. Pearson
and Livezey (2003), and Gremel (2005) also reported relationships between barred owl
presence and reduced site occupancy by NSO. In a related study, Olson et al. (2004) found the
presence of barred owls negatively affected reproductive success in NSO. A telemetry study of
barred owls and NSO in coastal Oregon provided compelling evidence that interference
competition for territorial space limited availability of old forests to NSO, their preferred habitat
(Wiens et al., 2014). This interference competition with barred owls for territorial space
constrained the availability of critical resources, which resulted in low survival rates and no
successful reproduction for NSO that were within 1.5 kilometers of nesting barred owls.
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While some uncertainties remain when projecting the outcome of interactions between barred
owls and NSO throughout its entire range, substantial evidence suggests that barred owls are
contributing to the population decline of the NSO with declines of 31 to 77% documented in 11
demographic study areas in Washington, Oregon and California (Dugger et al., 2016).
Collectively, this provides increasingly overwhelming evidence that lacking some form of
intervention, barred owls likely will replace or seriously influence NSOs throughout all or major
portions of their range, and reduce the likelihood that the species will be recovered (USFWS,
2011a).

Note: Appendix B includes a more detailed description of the NSO with complete references.
3.2.2 Fisher (Pekania pennanti)
3.2.2.1 Species Description

The fisher is a seldom seen, secretive, medium-sized forest carnivore in the Mustelidae family
that includes other small and medium-sized carnivores such as weasels, martens, mink, otters,
badgers and wolverine. Fisher body size displays pronounced sexual dimorphism with females
weighing between 2 to 2.5 kilograms (4.4 to 5.5 pounds) and ranging in length from 70 to 95
centimeters, while males weigh between 3.5 to 5.5 kilograms (7.7 to 12.1 pounds) and range
from 90 to 120 centimeters long (Powell, 1993). Fisher have a slender weasel-like body with
relatively short legs and a long well-furred tail (Douglas and Strickland, 1987). Fisher are mostly
dark brown with white or cream patches distributed on their undersurfaces, but they appear
uniformly black from a distance (Powell, 1993). They have a sharp muzzle with small rounded
ears giving their head a somewhat bear-like appearance.

Although Goldman (1935) recognized three North American fisher subspecies, others indicate
that subspeciation is not appropriate and all fisher in North America are one group, Martes
pennanti (Grinnel, 1937; Hagmeier, 1956). Recent genetic research has led to a reclassification
of the fisher into the genus Pekania (Sato et al., 2012) and shows that fisher are more closely
related to the taya (Eira barbara) and wolverine (Gulo gulo) than to other species in the genus
Martes (Nyakatura and Bininda-Emonds, 2012; Sato et al., 2012; USFWS, 2014a).
Furthermore, other genetic studies demonstrate evidence of population subdivision in fisher,
especially among populations in the western US and Canada (Drew et al., 2003; Aubry and
Lewis, 2003; Wisely et al. 2004). In the West Coast population, evidence demonstrates that
genetic diversity follows a latitudinal gradient from British Columbia to the southern Sierra
Nevada, with genetic diversity decreasing from north to south (Wisely et al., 2004). In California,
fisher haplotype frequencies differ strongly between the northern population and southern Sierra
population (Drew et al., 2003; CDFG, 2010). Preliminary analyses also suggest the two fisher
populations in California (northern California and southern Sierra Nevada) separated thousands
of years ago (CDFG, 2010). In 2015, the California Department of Fish and Wildlife determined
that the Southern Sierra Nevada and Northern California fisher populations are two distinct
evolutionary significant units under the CESA (CDFW, 2015). Future work on genetics may
provide critical information on current fisher distribution in California.

3.2.2.2 Range and Distribution

Fisher occur throughout a large swath of coniferous and mixed forests throughout Canada and
the northern United States. This includes Canadian areas from Labrador to the southern Yukon
Territory and American areas from the Appalachian Mountains to central California (Powell,
1993). Over trapping, predator control, and alterations of forested habitats drastically reduced
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fisher range during the 1800s (Douglas and Strickland, 1987; Powell, 1993; Powell and
Zielinski, 1994; Lewis and Stinson, 1998). As a result of trapping closures, changes in forested
habitats, and reintroductions, fisher distributions recovered in portions of their central and
eastern United States historic range (Brander and Books, 1973; Powell and Zielinski, 1994).

In the western range, fisher distributions remain seemingly restricted relative to their historic
range. Powell and Zielinski (1994) noted continued fisher population decline in the West. Fisher
were extirpated in lower mainland British Columbia, but they may still occur in low densities at
higher elevations. In Pacific states, fisher historically and frequently inhabited low to mid-
elevation forests (Grinnell et al., 1937; Schempf and White, 1977; Aubry and Houston, 1992).
Based on a few detections in Washington, Oregon, and the northern Sierra Nevada in recent
decades, it appears there was fisher population extirpation or significant reduction (Aubry and
Houston 1992; Zielinski et al. 1995; Aubry and Lewis, 2003).

Fisher were previously thought distributed throughout most of the Sierra Nevada, Southern
Cascade, and northern Coast Ranges in California (Grinnel, 1937). However, recent genetic
analyses suggest the southern Sierra Nevada and Northwestern California populations
separated thousands of years ago, with the historical gap present in northern Sierra Nevada
(CDFG, 2010). Fisher now occur in two isolated populations in California: one on the west
slope of the southern Sierra Nevada and the other in the Klamath Mountains and Coast Ranges
of northwestern California. These populations are approximately 270 miles apart (430
kilometers) (Zelinski et al., 1995). Fisher apparently no longer inhabit much of the Coast Range,
including habitats in Marin, Sonoma, and most of Mendocino County, and generally are absent
between the Pit River in the northern Sierra Nevada/Cascades to the Merced River in the
southern Sierra Nevada. Range losses are likely the result of exploitative trapping in the early
1900s. CDFW hypothesized that habitat modification from timber harvesting, other human-
caused factors and fisher limited dispersal capability hindered successful recolonization (CDFG,
2010).

3.2.2.3 Life History and Habitat

Although fisher are adept climbers well-known for their arboreal habits, most hunting probably
takes place on the ground (Douglas and Strickland, 1987). Fisher are generalist predators that
feed opportunistically with diverse diets, including: mammalian and avian prey, carrion,
vegetation, insects, and fungi (Grenfell and Fasenfest, 1979; Powell, 1993; Martin, 1994).
Although their diet shares some general similarities with fisher across the continental range,
California fisher tend to consume a broader food array than those found elsewhere in North
America (Golightly et al., 2006). In addition, coastal regions appeared to have greater diet
diversity than interior regions (Martin, 1994; Zielinski et al., 1999; Zielinski and Duncan, 2004,
Golightly et al., 2006). Unlike fisher elsewhere in their range, reptiles comprise a regular fisher
diet component in California (Golightly et al., 2006). Dietary studies from across North America
show that fisher often specialize on porcupine and/or snowshoe hares (Powell, 1993; Martin,
1994; Weir et al.,, 2005). However, in California, both populations show extremely low
occurrences of lagomorphs and porcupine in diets (Golightly et al., 2006; Zielinski et al., 1999;
Zielinski and Duncan, 2004). In northern California, fisher diet appeared to vary with proximity to
the coast, with sciurids favored at interior sites and woodrats (Neotoma sp.) favored at coastal
sites (Golightly et al., 2006).

Like other mustelids, the fisher's reproductive cycle involves delayed implantation. Fertilized

eggs remain inactive for approximately 10 months, followed by an active 30- to 36-day
pregnancy. Fisher kit birth typically occurs in late March or early April after this almost 12-month

Forest HCP



3-8

gestation, followed by 7 to 10 days where females can breed (Powell, 1993; Mead 1994; Frost
et al. 1997). Average litter size is two to three kits born with eyes and ears closed and weighing
between 40 and 50 grams (Powell 1993; Powell and Zielinski, 1994). The kits’ eyes open at
seven to eight weeks and they remain dependent on milk until 8 to 10 weeks. However, they
mature quickly and are capable of killing their own prey at about four months (Powell 1993;
Powell and Zielinski, 1994). Juvenile fisher are sexually mature and begin establishing their
home ranges at about one year (Wright and Coulter 1967; Arthur et al., 1993).

Fisher have low annual reproductive capacity (Heinemeyer and Jones, 1994; Lewis and
Stinson, 1998). Because of delayed implantation, females cannot birth for the first time until
reaching at least two years-old. In a meta-analysis of regional fisher studies, Truex et al. (1998)
found that reproductive success appears to vary from year to year, with various studies
reporting from 14 to 73% of females lactating during various years. In addition, a study in the
Northern California Hoopa Valley reported 62% (29 of 47) of denning opportunities from 2005 to
2008 resulted in weaning at least one kit (Higley and Mathews, 2009).

The fisher is a late successional forest habitat specialist (Buskirk and Zielinski, 2003). However,
in California, fisher may select late successional forest structures for resting and denning, but
they may select younger age forest characteristics for foraging (Zielinski et al., 1999). Forest
habitats suitable for resting and denning are not necessarily late-successional forests, but may
be younger forests that contain remnant structures suitable for denning or resting (Klug, 1997;
Thompson, 2008). Forest cover may provide many benefits to fisher, including protection from
predators, reduced energy expenditures due to proximity of foraging and resting sites, favorable
microclimates, and increased prey abundance and vulnerability (Buskirk and Powell, 1994;
Powell and Zielinski, 1994).

Fisher use a variety of forest types in California, including redwood, Douglas-fir, Douglas-fir —
tanoak, white fir, mixed conifer, mixed conifer-hardwood, and ponderosa pine (Klug, 1997;
Truex et al., 1998; Zielinski et al., 2004b). Forest structures that provide successful foraging
while still offering resting and denning sites may be more important than actual tree species
composition (Buskirk and Powell, 1994). Important forest structures should provide high prey
diversity, lead to increased prey vulnerability, and offer denning and resting sites (Powell and
Zielinski, 1994). Forest canopy cover might be one of these important structural components, as
moderate and dense canopy cover is an important fisher occurrence predictor at the landscape
scale (Truex et al., 1998; Carroll et al., 1999; Zelinski et al., 2004b; Davis et al., 2007). At the
stand and site scale, fisher tend to benefit from numerous structural attributes, including diverse
tree sizes, canopy gaps and under-story vegetation, and decadent structures (Powell and
Zielinski, 1994).

3.2.2.4 Listing Status and Threats

The Service published a 12-month fisher status review in April 2004 for the fisher West Coast
Distinct Population Segment (DPS) following a petition to list the fisher in 2000, and a court
order to issue a 90-day finding in 2003. The Service found that listing the DPS was warranted,
but precluded by higher priority actions to amend the Endangered and Threatened Wildlife and
Plants lists due to higher priority actions (USFWS, 2004b). This established the fisher’'s federal
status as a candidate species. In a November 2009 review of candidate species, the Service
found the magnitude of fisher threats remained high for the West Coast DPS, but the threats
were not considered imminent and the species remained a candidate. In 2011, the Service
settled multiple listing lawsuits by agreeing to either propose the fisher for listing in fiscal year
2014 (which would result in a fiscal year 2015 listing) or issue a notice that listing is not
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warranted. On March 18, 2013, the Service issued a notice reinitiating a status review of the
fisher in anticipation of its decision on a potential listing and critical habitat designation for the
Pacific fisher under the ESA. On October 7, 2014, the Service proposed listing of the West
Coast fisher as a threatened species. On April 18, 2016, the Service withdrew the proposed
listing and determined that the fisher was not threatened with extinction. (USFW S, 2016)

In California, fisher status under state law received much scrutiny in recent years. The California
Fish and Game Commission (CFGC) received a petition in January 2008 to list the fisher under
the CESA. In August 2008, CFGC voted to reject the petition based on CDFW'’s
recommendation and input from other stakeholders and the public (CDFG, 2008). However, in
March 2009, CFGC reversed its decision and voted to accept the petition. CFGC placed the
fisher on California’'s candidate species list, initiating a 1-year status review process in April
2009. Following extensive review, CDFG maintained its recommendation of not listing the fisher
and CFGC voted to reject the petition in June 2010. In November 2010, the Center for Biological
Diversity filed a lawsuit challenging the CFGC decision not to list the fisher for protection under
the CESA. On July 23, 2012, the decision not to list the fisher under the CESA was found invalid
and the matter has been remanded to CFGC for further review. On June 8, 2015, CDFW
completed a new status review for fisher and determined that the Southern Sierra Nevada and
Northern California fisher populations are two, distinct evolutionary significant units. The CDFW
recommended listing of the Southern Sierra Nevada ESU for protection under the CESA, and,
on August 5, 2015, CFGC listed the Southern Sierra Nevada ESU of fisher as a threatened
species under the CESA. Fisher in the Plan Area are within the Northern California ESU, which
was not listed under the CESA.

Numerous threats can affect California fisher populations. The most significant of these three
threats are loss of habitat due to timber harvest activities, stand replacing fire and small
populations. Of these threats, loss of habitat due to timber harvest is more prominent in the
northern California population, while small population and catastrophic fire affect the southern
Sierra Nevada population (CDFG, 2010).

Reduced late-seral forest habitat in California due to timber harvest is well-documented.
Laudenslayer (1985) reported that National Forest late-seral forests declined by 50% in
California, from an estimated four million acres in 1900 to two million acres in 1985. Beardsley
et al. (1999) conducted a comparative study of late-seral forests in the Sierra Nevada, and
reported that only 11% of the Sierra Nevada timber was currently late seral, mostly at high
elevations. CDFW considers late-seral forest harvest, especially removal of key late-seral
habitat elements, a fisher threat. Although many younger seral stage forests with high canopy
cover may provide suitable foraging habitat, they are not likely to provide denning and resting
unless they also provide late seral habitat elements necessary to sustain those activities, i.e.,
large trees and snags with cavities, (CDFG, 2010). Two northwestern California fisher studies
indicated timber harvest resulting in habitat modification reduce fisher density and survival
(Buck et al., 1994; Truex et al., 1998). However, documentation demonstrates that fisher occur
and reproduce at relatively high densities in heavily managed landscapes with long histories of
timber harvest in coastal northwestern California (Klug, 1997; Thompson, 2008; Higley and
Matthews, 2009). While timber harvesting can negatively affect several fisher habitat aspects at
various scales, the extent to which studies have demonstrated that harvesting has negatively
affected fisher populations or created large, e.g., size of fisher home range, areas of unsuitable
habitat in northern California is unknown (CDFG, 2010).

Catastrophic wildfire can affect fisher populations in a variety of ways, including direct mortality,
habitat destruction prey species impact, and isolation and fragmentation of suitable fisher
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habitat (Green et al. 2008). Habitat destruction and isolation in the southern Sierra Nevada will
synergistically interact with diminished population and low genetic variability to increase
southern Sierra Nevada fisher population risk (Spencer et al.,, 2008). With the possible
exception of the coastal redwood zone, wildfire may also threaten northwestern California fisher
(CDFW, 2015) like it does NSO in the interior region (Courtney et al., 2004). Recent fire data
compilations suggest larger fuel loads and increased high intensity fire areas caused by
decades of fire suppression in the North Coast Ranges (Stuart and Stephens, 2006), Klamath
Mountains (Skinner et al., 2006) and Southern Cascades (Skinner and Taylor, 2006). Extensive
timber management created forests more prone to high severity fires in these regions (Frost and
Sweeney, 2000; Stuart and Stephens, 2006). Together, these two factors put northern California
fisher populations at risk (CDFG, 2010).

Anticoagulant rodenticide poisoning has emerged as a new threat to fisher populations in
California (Gabriel et al., 2012). Anticoagulant rodenticides (ARs) are used to eradicate or
suppress rodent pest populations in agricultural areas, urban settings, and illegal marijuana
cultivation sites to minimize economic losses (Berny, 2007; Gabriel et al., 2012). ARs bind and
inhibit enzyme complexes responsible for recycling of vitamin K necessary for the production
and activation of clotting factors. Exposure to ARs can cause direct mortality and potentially
increases a fisher's susceptibility to other diseases and predation (Gabriel et al., 2012). Gabriel
et al. (2012) found that 46 of 58 (79%) fisher carcasses in California were exposed to one or
more anticoagulant rodenticide compounds. In northern California, 13 of 18 (72%) fishers were
exposed to AR compounds. To date, four of the 58 tested fishers in California have died as a
result of lethal toxicosis from AR exposure. In addition to the direct mortality risks, ARs pose a
potential indirect risk of depleting the fisher’s rodent prey base (Gabriel et al., 2012).

Even with these primary threats identified, current scientific information provides no direct
evidence about the factors limiting the California fisher population. In addition, we do not know
whether the local or regional population is increasing or decreasing. The current preliminary
information in the Hoopa region and in the southern Sierra Nevada suggests the fisher
population is stable to slightly increasing. The southern Sierra Nevada population is small and
isolated, but most importantly, the population may be limited by space as its only route or link for
expansion is north up along the central Sierra Nevada. To help alleviate this problem, a coalition
of state, federal and private cooperators initiated a translocation effort in 2009 to relocate fisher
from the northwestern California population to the central Sierra Nevada. Initially, the coalition
planned to translocate 40 fisher (16 male, 24 female) over a three year period (Powell, 2010). In
December 2009 and January 2010, the coalition captured 19 fisher in Siskiyou, Shasta, and
Trinity Counties, and translocated 15 to private timberlands in northeastern Butte County
between December 2009 and February 2010 (CDFG, 2010). The coalition will monitor the
introduced population intensively, documenting survival, reproduction and habitat use during the
first five years following release. Early translocation results are positive. This may open more
fisher reestablishment opportunities in other parts of their historical range.

Note: Appendix B includes a more detailed description of the fisher with complete references.

3.2.3 Red Tree Vole and Sonoma Tree Vole (Arborimus longicaudus and A.
pomo)

3.2.3.1 Species Description

Tree voles (Arborimus spp.) are unique, almost exclusively arboreal, and nocturnal microtine
rodents. They live in Pacific Northwest coniferous forests feeding almost exclusively on conifer
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needles (primarily Douglas-fir), nest-building and feeding in the same trees. They feed by
stripping resin ducts from these needles, creating potentially large discarded masses of hair-like
resin ducts, as a unique feature of their nests. The tree voles have long, soft coats that vary in
color from rich brown to bright reddish orange, with a generally light gray underbody. They have
small eyes, a long well-haired tail, and pale almost hairless ears (Howell, 1926). They range in
size from approximately 158 to 206 millimeters total length, and generally weigh between 25
and 47 grams (Maser et al., 1981). There are two tree vole species, the Sonoma tree vole
(Arborimus pomo) in California and the red-tree vole (Arborimus longicaudus) in Oregon and
northern California (Johnson and George, 1991; Bellinger et al., 2005).

3.2.3.2 Range and Distribution

Voles of the genus Arborimus have a limited geographical distribution, occurring from the
Columbia River in northern Oregon south to Sonoma County, California (Taylor, 1915; Maser et
al., 1981). The red tree vole occurs throughout western Oregon, from the Columbia River south
to the California border, and continuing into northwestern California to approximately the
Klamath River (Bellinger et al., 2005; Johnson and George, 1991). Until recently, research
indicated red tree voles only occurred west of the Cascade Crest. However, Forsman et al.
(2009) documented red tree voles in the headwaters of the Lake Branch of the Hood River, on
the eastern slope of the Cascade Range. The Sonoma tree vole occupies the region
immediately south of the red tree vole in California, stretching south along the Coast Range to
Sonoma County, California (Bellinger et al., 2005; Johnson and George, 1991).

3.2.3.3 Life History and Habitat

Tree voles are one of the most specialized small mammals in North America (Maser et al.,
1981). They also have secretive habits, making them one of the most poorly understood
mammals endemic to the Pacific Northwest (Forsman et al., 2004b). Tree voles primarily build
nests in Douglas-fir trees, but may also use a variety of other tree species (Maser et al., 1981,
Thompson and Diller, 2002). They may also occasionally build ground nests (Thompson and
Diller, 2002). Active tree vole nests are generally located within the live canopy of the nest tree,
typically situated against the bole of the tree on a whorl of branches in younger trees and away
from the bole on larger branches in older trees (Maser, 1966; Thompson and Diller, 2002).
Although tree voles construct most nests by themselves from small twigs cut from the nest tree
and surrounding canopy, they will also occupy nests abandoned by birds, squirrels, and
woodrats. Tree voles line their nest inner chamber with resin ducts remaining after they
consume non-resinous portions of the conifer needles (Maser, 1966).

The majority of tree vole’s very specialized diet is Douglas-fir needles (Maser, 1966). They also
consume other conifers needles and eat the tender bark and sometimes the pithy center of
fresh twigs (Forsman et al., 2009; Maser, 1966). Recent studies indicate that tree voles may
spend very little time foraging away from their nest. Instead, they harvest most twigs during
short foraging bouts and promptly return them to the nest for later consumption (Forsman et al.,
2009). Tree voles cut fresh conifer twigs at night, and although they may feed some while away
from the nest, they promptly bring most twigs back to the nest for stockpiling (Maser et al., 1981;
Forsman et al., 2009). When feeding, tree voles bite individual needles off at the base, then strip
the resin ducts from each needle side one at a time, before consuming the remainder of the
needle (Benson and Borell, 1931; Maser et al., 1981). They discard these resin ducts to
accumulate in the nest or use them to line the nest's inner chambers. Tree voles probably
obtain most of their required moisture from their food, but may also lick moisture off foliage
when available (Taylor, 1915; Maser, 1966).
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Tree voles typically spend their time alone with one adult vole occupying each nest, except
when females are receptive (Howell, 1926; Maser, 1966; Forsman et al., 2009). Swingle and
Forsman (2009) determined that most individuals occupy a single nest tree and adjacent
foraging trees with interconnecting branch pathways with the nest tree. A smaller portion of tree
voles used two or more nests that were a mean distance of 45 meters apart. Estimates of mean
and median home range were 1,732 and 760 square meters, respectively. Although home
range size varied considerably, gender, or vole or forest age failed to explain much of it.
However, females occupied fewer nests and made fewer movements between nest trees than
males. Male home ranges were larger than females during late winter and spring during the
peak breeding period (Swingle and Forsman, 2009).

Tree voles typically breed within 24 hours of giving birth, which may occur anytime throughout
the year (Benson and Borell, 1931; Maser et al., 1981; Forsman et al., 2009). Litter size varies
from one to four young, with two or three as the norm (Maser et al. 1981). Young are altricial
and develop slower than ground-dwelling voles, remaining in their nursery nests until they
disperse at 1 to 2 months (Hamilton, 1962; Maser et al., 1981; Swingle, 2005; Forsman et al.,
20009).

There are few detailed studies of tree vole habitat requirements. However, general habitat
requirements are available from numerous studies focused on other aspects of tree vole
ecology and occurrence. Tree voles are almost exclusively arboreal and generally associated
with coniferous forest habitats, including both mature and immature forests (Taylor, 1915;
Howell, 1926; Benson and Borell, 1931; Maser, 1966; Thompson and Diller, 2002; Forsman et
al., 2009). Although tree voles do occur and nest in younger forests, they are generally more
abundant in older forests (Corn and Bury, 1986, 1991; Aubry et al., 1991; Thompson and Diller,
2002). Although they are found in a variety of forest types (Douglas-fir, redwood, Sitka spruce),
Douglas-fir trees are typically present in the immediate vicinity since the needles are their
preferred food (Maser, 1966; Thompson and Diller, 2002).

Trees that contain tree vole nests are generally larger, in both girth (dbh) and height, than
surrounding trees that do not contain nests (Gillesberg and Carey, 1991; Meiselman and Doyle,
1996; Thompson and Diller, 2002). Although studies indicated tree voles spend some time on
the ground (Corn and Bury, 1986, 1991; Raphael, 1988; Gilbert and Allwine, 1991; Swingle and
Forsman, 2009), this time is not substantial, as they move quickly from tree to tree when
interconnecting branches are not available (Swingle and Forsman, 2009). Howell (1926)
suggested that considerable land expanses without suitable trees are potential barriers to tree
vole movements. However, more recent data in early successional forest stands (Corn and
Bury, 1986; Verts and Carraway, 1998), and observations on the ground (Swingle, 2005)
suggests that small forest gaps may not necessarily impede tree vole movements.

3.2.3.4 Listing Status and Threats

The ESA protects neither the red tree vole nor the Sonoma tree vole in the Plan Area. However,
the Service recently reviewed the dusky tree vole (A. longicaudus silvicola), a subspecies of the
red tree vole found in the northern Coast Ranges of Oregon north of the Siuslaw River, for
listing as threatened or endangered under the ESA (USFWS, 2008c). The Service issued a
12-month finding, and based on the best scientific and commercial information available,
determined that listing the North Oregon Coast population of the red tree vole as a distinct
population segment (DPS) was warranted but precluded by higher priority listing actions.
However, the species will be added to the Service list of candidate species due to these higher
priority actions (USFWS, 2011a). Within the range of the species to be covered in this HCP, the
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Oregon Department of Fish and Wildlife (ODFW) classifies the red tree vole as Sensitive-
Vulnerable (ODFW, 2008) in southern Oregon, while the CDFW classifies the Sonoma tree vole
as a Species of Special Concern in northern California (CDFG, 2011). This HCP will discuss
tree vole species together and refer to them as such due to their similar ecological niches and
historical variation in taxonomy. This HCP will provide specie specific information where
appropriate.

Tree vole ecology and habitat requirements are not well understood. Consequently, species
threats are not well documented. Two primary threats to tree vole population persistence are
habitat loss and habitat fragmentation. The primary cause of habitat loss is timber harvest.
Wildfire threat in the coastal mountains is generally not as great as in interior forests. Because
tree vole distribution is often patchy, timber harvest can potentially remove entire colonies.
Timber harvest may also reduce habitat quality through removal of structural components
important to tree voles, e.g., deformed trees, large live trees and snags. Local tree vole
populations experience increased predation threat and poor dispersal ability to other suitable
habitats as occupied habitat harvest, removal or degradation occurs.

Forest fragmentation may threaten tree vole persistence as they do not disperse long distances
(Dunk and Hawely, 2009). Timber harvest or other disturbances, e.g., wildfire, windthrow,
fragments landscapes, making tree vole dispersal and colonization dispersal more difficult. It is
unknown if the time required for new tree vole site colonization is due to delayed suitable stand
structure development or if it relates to time necessary for vole dispersal from adjacent stands.
Thompson and Diller (2002) reported anecdotal observations of vole nests in stands ten to 16
years-old. They suggested that the source distance of colonizing voles may increase the time
for colonization beyond the age when stands are structurally suitable for occupation.
Fragmentation may limit dispersal and colonization of suitable habitats. This may leave long-
term tree vole viability, in some regions, dependent on colony long-term survival in occupied
stands.

Note: Appendix B includes a more detailed description of tree voles with complete references.
3.2.4 Humboldt Marten (Martes caurina humboldtensis)
3.2.4.1 Species Description

The marten is a seldom seen secretive small forest mustelid, sharing the same genus as the
fisher, and is similar, but smaller. Martens have long, slender bodies with relatively large
rounded ears, short limbs, and bushy tail (Clark et al., 1987). Their triangular faces feature
muzzles less pointed than fisher. Like fisher, they exhibit sexual dimorphism, with males 20 to
40% larger than females (Buskirk and Zielinski, 1997). Their total length is 500 to 680
milimeters (20 to 24 inches) and adults weigh 0.5 to 1.4 kilograms (1.2 to 3.4 pounds),
depending on sex and subspecies (Buskirk and McDonald, 1989). Their long, silky, dense fur is
pale yellowish buff, tawny brown or almost black. The head color is usually lighter than the
body, with darker legs and tails. A characteristic throat and chest bib is pale straw to vivid
orange (Clark et al., 1987).

Although there is considerable recent scientific debate, the American marten currently is a
single species (Clark et al., 1987; Hall, 1981; Powell et al., 2003). There are 14 subspecies of
marten (Hall and Kelson, 1959). Traditionally, there are two morphologically distinct subspecies
separated into groups: the americana group and the caurina group (Stone et al., 2002; Powell et
al., 2003; Hagmeier, 1961). The americana group includes subspecies from Montana and Idaho
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northward to Alaska and eastward to the Atlantic Coast. The caurina group includes subspecies
from the Pacific Northwest and the Great Plains (Carr and Hicks, 1997; Stone et al., 2002). Two
of the purported caurina group subspecies, the Humboldt marten and Sierra marten (M. a.
humboldtensis and M. a. sierrae) occur in California. When compared to the Sierra subspecies,
the Humboldt marten has a darker and richer golden tone, less orange and yellow throat patch,
smaller skull (Grinnell and Dixon, 1926), and smaller and less crowded premolars and molars
(Buskirk and Zielinski, 1997).

In 1996, track-plate stations in northwestern California detected martens within the historical
range of the Humboldt subspecies (Zielinski et al., 1998) for the first time in approximately 50
years (Zelinski and Golightly, 1996). Slauson et al., (2009) compared mitochondrial DNA
sequence of coastal and Sierra subspecies and historical and contemporary martens within the
Humboldt subspecies range. The analysis indicated Oregon coastal martens and historical and
contemporary martens within the Humboldt subspecies range all share common haplotype, not
found in martens from the Oregon Cascades. These results may suggest a single subspecies
occurs along the California and Oregon coast (Slauson et al., 2009). Currently, there is a more
definitive genetic analysis underway with a larger sample of various potential marten
subspecies. Green Diamond adopted the scientific law of parsimony and refers to martens in
the Plan Area as American martens, lacking timely genetic or geographic evidence of
separation between the purported Humboldt and coastal marten subspecies.

3.2.4.2 Range and Distribution

Marten inhabit forested regions throughout boreal North America with populations extending
southward to the southernmost extent in the California Sierra Nevada Mountains and the
southern New Mexico Rocky Mountains (Gibilisco, 1994). In California, martens occur in the far
northwestern Coast Range, east through the Salmon-Trinity Mountains to the Cascades, and
south throughout the Sierra Nevada (Zielinski et al., 2001). In the far western United States,
marten populations also occur in the coastal and interior Oregon and Washington mountains
(Zielinski et al., 2001). Within north coastal California, the Humboldt subspecies historically
occurred in the coast redwood zone from the Oregon border south to Sonoma County (Grinnell
and Dixon, 1926; Grinnell, 1933). Marten surveys since 1995, conducted in much of this region,
suggest they no longer occupy much of their historical California range (Zelinski et al., 2001;
Slauson, 2003). Currently, only one small portion of martens occurs in southern Del Norte and
northern Humboldt Counties, <5% of their historical range in this part of the state (Slauson,
2003).

3.2.4.3 Life History and Habitat

Few published papers address marten life history and habitat requirements in northwestern
California. Information included here describes martens in general, with information specific to
northwestern California where available.

Martens are opportunistic predators with a diverse diet that includes mammals, birds, carrion,
eggs, insects, and vegetation, e.g., fruits, berries, nuts, fungi, lichens, grass, (Buskirk and
Ruggiero, 1994; Martin, 1994; Zelinski and Duncan, 2004). Voles (Microtus spp. and
Clethrionomys spp.), squirrels (Tamiasciurus spp. and Spermophilus spp.), and chipmunks
(Tamias ssp.) are also important marten food (Martin, 1994). In the California Sierra Nevada,
Zielinski and Duncan (2004) noted 34 distinguishable plant taxa and animals as marten food,
with mammals as the most important, followed by insects and plants. Well-documented dietary
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seasonal variations occur with berries (Buskirk and Ruggiero, 1994) and insects, e.g., bees and
wasps, (Zielinski and Duncan, 2004) peaking in late summer and fall.

Based on scat analysis, including 420 samples collected from summer 2000 through fall 2003,
marten diets in northwestern California primarily include mammals (93%), berries (85%), birds
(21%), insects (20%), and reptiles (7%). Sciurids and Murid voles (Clethrionomys and
Arborimus) were the most common mammal species in the diet. The frequency of berries and
birds in the diet in northwestern California is the highest reported for American martens (Hamlin
et al., 2010).

Marten mating generally occurs in July or August (Strickland et al., 1982) with kit births
occurring in late March or April the following year, due to delayed embryo implantation (Buskirk
and Ruggiero. 1994). Kits are helpless and completely dependent at birth, but rapid growth and
weaning occur at about 6 weeks (Buskirk and Ruggiero, 1994). Martens reach sexual maturity
at approximately one year, but due to delayed implantation, effective breeding may not occur
before they are three years-old (Powell et al. 2003). Martens live relatively long, but have low
reproductive rates (Buskirk and Ruggiero, 1994), producing an average fewer than three young
per female with one litter per year (Strickland et al., 1982). Females provide all care for their kits
until they disperse in late summer or autumn (Strickland et al., 1982).

In Maine, median dispersal distances were 8.9 miles (range = 3 to 21.7 miles) and 7.5 miles
(range = 3.4 to 16.8 miles) for 13 juvenile male and 13 juvenile female martens, respectively
(Phillips, 1994). In northeastern Oregon, three juvenile fisher (two male, one female) averaged
20.7-mile dispersal distances (range = 17.4 to 26.8 miles) (Bull and Heater, 2001). In Ontario,
Canada, most juveniles remained within 3.1 miles of their first capture site, with no significant
male and female dispersal differences detected (Johnson et al., 2009). There is no information
available for juvenile marten dispersals in northwestern California.

Marten home ranges include an array of forest stands that provide for their year-round needs
(Slauson et al., 2007). In a review of marten studies, Buskirk and Ruggiero (1994) found marten
home ranges three to four times greater than predicted for a terrestrial carnivore its size. Buskirk
and Ruggiero (1994) also reported a considerable variation among male marten home range
size, with the largest reported in the upper Midwest (3,880 acres [15.7 square kilometers]) and
the smallest in Montana (200 acres [0.8 square kilometer]). Thompson and Colgan (1987) found
home range size varied due to prey abundance. Based on home ranges reported in the
literature, male home ranges are significantly larger than female. However, male home ranges
tend to vary significantly among study sites, while female home ranges are relatively consistent
among different study sites (Buskirk and McDonald, 1989). Martens exhibit intrasexual
territoriality allowing for male home ranges to overlap with females (Powell et al., 2003). Male
home ranges are usually two to three times larger than female home ranges (Douglas and
Strickland, 1987), which means the home range of a single male may overlap the home ranges
of several females. Little information is available regarding marten home ranges in northwestern
California. However, Slauson and Zielinski (2009) estimated 100% MCP seasonal (summer-fall)
home ranges for five adult male martens (1,321.7 acres + 719.6 acres; X *SE), one adult
female (315 acres), and three juvenile females (1,490.8 acres * 795.7 acres).

Typically, American martens inhabit closed-canopy, late-successional, coniferous forests that
contain a complex physical structure near the ground. This provides a selection of protective
thermal microenvironments and protection from predators (Buskirk and Ruggiero, 1994). Near-
ground structures include living tree large lower branches, decadent tree boles, coarse woody
debris, shrubs, rock piles, and boulder outcroppings (Buskirk and Zielinski, 1997, Slauson et al.
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2007). The distribution of mature forest stands at the landscape-scale may be the primary
determinant of marten distribution (Kirk and Zielinski, 2009), while marten populations may be
limited by lack of late successional forest characteristics considered important for den sites,
e.g., large diameter logs, medium and large diameter snags, and high overhead canopy, at
smaller scales (Ruggiero et al., 1998).

In the western United States, martens are strongly associated with late-successional coniferous
forests, but may occur in younger seral stages that contain remnant structures of late-
successional forest, such as large logs and stumps (Baker, 1992). Martens generally avoid non-
forested areas, including prairies and clearcuts that lack overhead cover (Buskirk and Ruggiero,
1994). Powell et al. (2003) reviewed numerous habitat studies in Maine, Utah, and Quebec and
suggested that martens tolerated an upper limit of 25 to 30% openings within their home range,
including clearcuts and natural forest openings. Slauson et al. (2007) found martens in
northwestern California often used serpentine soil habitats that contained expanses of dense
shrub cover but little forest canopy.

Historical records suggest martens in northwestern California were closely tied to late-
successional coast redwood forests (Slauson et al., 2003). However, the one remnant
population in this region occurs in an area dominated by Douglas-fir and tanoak forest
associations, with coast redwood associations limited to the western edge of the currently
occupied range (Slauson et al., 2007). This population uses two structurally distinct forest types,
with one occurring on serpentine soils and one on more productive non-serpentine soils
(Slauson, 2003; Slauson et al., 2007). In northwestern California, martens occupy low elevation
areas with little or no snowfall and select forest habitats with some features, e.g., dense,
extensive shrub cover, distinctly different than those used by martens in the Sierra Nevada
(Slauson et al., 2007, 2009). Serpentine habitats occupied by martens have open tree canopies,
dense shrub cover, and many boulder piles. Non-serpentine sites have closed, multi-layered
tree canopies and dense shrub cover, and are in the oldest seral stages. Evidence suggests
that shrub layers may provide necessary overhead cover, as some serpentine sites lacked trees
(Slauson, 2003). On serpentine sites, boulders and rocky outcrops provide habitat for prey
species, and may be used for escape cover where trees are sparse (Slauson, 2003, Slauson, et
al. 2007).

Martens appear to select habitat features at the following four spatial scales: microhabitat,
stand, home-range, and landscape (Bissonette et al., 1997). Martens select different habitat
features that provide one or more important life-history requirements at each scale:

e Microhabitat scale selection for specific foraging, resting, or denning opportunities

e Landscape scale selection for areas unoccupied by same-sex conspecifics for
dispersing juveniles

e Stand level selection driven by seasonal needs such as prey populations or available
rest structures

e Home range selection for an array of stands providing year-round needs (Slauson, 2003)

Martens selected the largest available patches of late-successional forest or serpentine habitats
in north coastal California. Slauson et al. (2007) found that the minimum patch size of late-
successional and serpentine habitats present at locations where martens were detected were
similar, suggesting that marten occupancy may be limited by some minimum patch size of
suitable habitat. Slauson et al. (2007) also found that the probability of detecting martens
increased with increases in the largest contiguous patch of late-successional forest, total
amount of late-successional forest, and total area of serpentine habitat (Slauson, 2003). The
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mean patch size occupied by martens in north coastal California was 447 acres, while the
minimum patch size occupied was 205 acres (Slauson et al., 2007).

Dense shrub cover was the most consistent habitat feature at sites selected by martens in both
serpentine and non-serpentine stands in north coastal California (Slauson et al., 2007). Martens
showed the strongest selection for conifer stands with >80% shrub cover and selected against
stands with <60% shrub cover (Slauson and Zielinski, 2007b). Shrub layers typically included
shade tolerant, long-lived, mast and berry producing ericaceous species (salal [Gaultheria
shallon], evergreen huckleberry [Vaccinium ovatu], Pacific rhododendron [Rhododendron
macrophyllum]), shrub oak (huckleberry oak [Quercus vaccinifolia], and bush tanoak
[Lithocarpus densiflorus var. echinoides]). Dense stands of mature shrubs provide beneficial
functions, including protection from predators and cover for prey and food, e.g., berries and
acorns, for prey and martens (Slauson and Zelinski 2009). Thick shrub layers also provide
nesting and foraging opportunities for birds, which may be important based on the high
frequency of berries and birds in the diet of the martens in this region (Hamlin et al., 2010).

3.2.4.4 Listing Status and Threats

On September 28, 2010, the Service received a petition requesting they consider for listing the
(then classified) Humboldt marten (Martes americana humboldtensis) or the (now recognized)
subspecies Humboldt marten (Martes caurina humboldtensis) or the Humboldt marten DPS of
the Pacific marten (Martes caurina) as threatened or endangered under the ESA and
designating critical habitat concurrent with the listing (CBD, 2010). On January 12, 2012, the
Service published a 90-day finding that the petition presented substantial information indicating
that a listing may be warranted and initiated a status review (USFWS, 2012b). On June 23,
2014, the Service published a scoping notice that summarized the uncertainty of the current
taxonomic classification of marten subspecies and announced its intent to conduct an
evaluation of a potential DPS of marten in coastal California and coastal Oregon for the 12-
month finding (USFWS, 2014b). On April 7, 2015, the Service published a 12-month finding and
concluded that their review of the best available scientific and commercial information indicates
that the coastal marten is not in danger of extinction (endangered) nor likely to become
endangered within the foreseeable future (threatened), throughout all or a significant portion of
its range and that listing the coastal DPS of the Pacific marten as an endangered or threatened
species under the ESA was not warranted (USFWS, 2015). According to CDFW, the American
marten has no special status in California, but the U.S. Forest Service (USFS) lists it as
sensitive. However, CDFW does consider the Humboldt marten a Species of Special Concern
(CDFG, 2011). On June 8, 2015, CFGC received a petition to list the Humboldt marten as an
Endangered Species under the CESA (EPIC, 2015). On February 16, 2016, CFGC found the
petition to be worthy of further consideration and the Humboldt marten was thereby deemed to
be a candidate species subject to protection under the CESA.

Loss, modification and fragmentation of habitat are significant ongoing threats to the remaining
population of martens in northwestern California. Martens were extirpated from as much as 99%
of their historical distribution in northwestern California. Past timber harvest activities eliminated
much of the late-seral forests in coastal northern California. Due to marten specialized habitat
requirements, such as large diameter live trees, snags and logs, it will likely take decades for
habitat to regenerate with the necessary structural characteristics supporting marten. With
approximately 38% of the occupied range in northwestern California located on lands currently
available for timber harvest, it is unlikely that these lands will support a viable marten population
without a management strategy to maintain key habitat elements. Wildfire that removes
structural components such as overstory canopy, large logs or dense understory shrubs may
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greatly alter essential marten habitat. Roads may fragment suitable habitats and provide
corridors for potential predators, e.g., bobcats and coyotes. Trapping martens remains legal in
coastal Oregon, while trapping martens has been illegal in California since 1941. In California,
incidental marten capture while targeting other species may still create a risk to the species, and
should be monitored to assess that risk. Management activities that encourage growth of other
mesocarnivore populations may also threaten marten populations, as some of these species,
e.g., fisher and bobcat, may opportunistically kil martens (Hamlin et al., 2010).

While there are no region-wide surveys to monitor marten populations, there were extensive
surveys in north coastal California since the mid-1990s. Most of these surveys designed to
detect both fisher and martens included federal and state lands with some private lands. Except
for the small marten population apparently isolated primarily on USFS land in north coastal
California detected in 1996, none were found within their historical coastal California range.
Recent marten population monitoring suggested that it declined from 2001 to 2008 based on
occupancy surveys (Slauson et al., 2009). However, at the time the north coastal core marten
population apparently declined, martens appeared for the first time west of the core population
in the Plan Area in 2004 and 2006. In addition, a marten appeared further west in Redwood
National and State Parks in 2009 and 2010. While these survey results are not definitive
assessments of a coastal marten population trend, it appears clear the marten population
remains small and isolated to a small portion of its historical range.

Note: Appendix B includes a more detailed description of the marten with complete references.

Forest HCP



4-1

Section 4. Forest Habitat Conditions and the
Status of Covered Species and the
Marten

TABLE OF CONTENTS
SECTION 4. FOREST HABITAT CONDITIONS AND THE STATUS OF COVERED

SPECIES AND THEMARTEN ... 4-1

4.1 INTRODUGCTION. ...iiiitiiiiiiieieieteieieeeteee ettt eeee e eeeeeeeeeseesesesesesesesesesssssssesssssesrnssnnnnes 4-4
4.2  FOREST CONDITIONS WITHIN THE PLAN AREA......otttiiiiiaiiiiiiiieiteee et ee e e 4-4
4.2.1 SMIth RIVEI HPA GrOUP....ccoiiiiiiie ittt e et e e s e e e e e nnnnes 4-6
42.1.1 [CT=To1[o -4V U SO URPPRRUPPRRPPRPNE 4-6
4.2.1.2 ClI MO ettt ettt et s e s bt s h e b e h e bt st e b e a b e e a b e shaesht e be e skt e bt et e e be et e eabeeatesatenaeenaaenne 4-6
4213 FOTBS T TYPES .. ettt et e st s e e s b b e e r e e ab e s snr e e ar s 4-6
4.2.2 Coastal Klamath HPA GrOUP........cooiiiiiiiii it 4-6
4221 (CT=To] oY= 4SSO PPV PR PR PRUPPOPRUPION 4-7
4.2.2.2 (0133 (PSSP 4-7
4.2.2.3 (oY (=R Al Y/ o= SRR SPPUPUPPPRTON 4-7
4.2.3 KOIDEI HPA GrOUP ..ceiiiiiiiiee ettt eee e et e ittt e e st ee e e antee e e s ensaeeeeanneeaeeeneees 4-8
4231 [CT=To] o =4V OSSR 4-8
4232 CliMNATE ettt ettt ettt sa e st she et h e et a e et e a e e e a e e sha e eh e e beenh e e be et e ebe e teeabeeatesatenaeenraenne 4-8
4233 (oY (=5 A 1Y/ =TT OO OO PPPUPTOPTRINN 4-8
4.2.4 The Humboldt Bay HPA GIOUP ......uuviiiieeeiiiciiiiieiee e e e e e e scciitiee e e e e e s eesinrnneeaaa e e 4-9
4.2.4.1 [CT=To1 Lo -4V OO SO O PR RUPPRROPRPNE 4-9
4.2.4.2 (011100 (PO URTOUPORUPPRROPPPONE 4-9
4243 FOTBS T TYPES .ttt a e 4-9

4.3 COVERED SPECIES: HABITAT, STATUS AND PROJECTED TRENDS WITHIN THE PLAN
AREA 4-10

4.3.1 Northern SPotted OW ........cocuiiiiiiiiiiie e 4-10
43.1.1 (D1 111 o0 L1 e o O SO UP PP OTOPPOPPROt 4-10
43.1.2 Habitat: Eardy Assumptions and Current Research-Based Cond USIONS........c.ceevuervereereenneeniennneennen. 4-10
43.1.3 Evaluation of Biological Value of 1992 NSO HCP SEt-ASIES......ccceevueerierieeieriesieseeeseeseeesieeseeesaeeeeas 4-12
43.1.4 HA DA T FITNESS ettt b e bbbttt b e b e sbesbe bt et 4-14
4.3.1.5 Trendin Habitat FItNeSS......oviriiiiiiiicetcttee ettt bbb s 4-15
43.1.6 Demographic Trends — 2014 Meta-analySiS .....ccueirieiiiiieiiieiiiieniieeeieeesreesieeeieeeseeesseeessaeesssaeessseesnns 4-17
43.1.7 Lower Mad RiVETr Case STUAY ...c.eevuiiiieiieieeieeie ettt ettt ettt sttt st st e sheesseesbeeneenbeeneeneens 4-21

4.3.2 Response of NSOs to Experimental Removal of Barred Owis:.............c.......... 4-22
4321 Costand Feasibility (full publication in APPENdiX C.2)....cc.cvereririnirinieieieietee e 4-25
43.2.2 Demographic Response of NSO to Barred Owl Removal (full publication in Appendix C.2).............. 4-27

e G T 1 o = SRS 4-31
43.3.1 [T 4o TU R 1 e o 4-31
4.3.3.2 Denand ReStSite Habitat.......cooooiiiiiiiiiciecee ettt 4-32
4333 FOragING HabiTat. . cuvieiiieciiiciecce ettt e e et e e e be e e tbeesabeeeabee e bbeaasteesnseeessaeeasseaanns 4-34
4.3.3.4 Trendin Habitat.. .o 4-35
4335 POPUIGTION DBNSTLY...cveeiietieieetiettete ettt sttt ettt s b e bt et s bt et e sabeestesasesseesasesneesbeeneenseenseensens 4-38
43.3.6 oY oIV | R 1oL a T =T oo - O T U PP PSPPSR 4-39

.34 TIEE VOIES.....eeeee ettt ettt e e et e e e et e e e et e e e e este e e e e e saae e e e nnnaeeeeennnees 4-40
43.4.1 Distribution and Habitat......ouoiieieeeeeee ettt sb e e bbbt 4-40
4.3.4.2 V=T B o = o v S 4-41

Forest HCP



43.4.3 Trends in AbUNanCe aNd Habita ... ...t e e e e eesessabar e e reeeeeessesns
4.4 OTHER SPECIES CONSIDERED IN HCP ALTERNATIVES ..ccvuiiiviieiteieeeseneesieesnneens

A 4.1 IMAITEN ..ceeiitiiiiii i ———————
44.1.1 Distribution and Habitat......cocueiiiiiiieeciiece ettt e
44.1.2 POPUIGTION TENG ...eeiniiiiieieee ettt sttt et e st et e b st sanesaeesbeesneenseennennne

LIST OF TABLES

Table 4-1. Hydrographic Planning Area (HPA) groups and United States Forest
Service Ecological Subregions used to describe forest habitat

conditions within this FHCP Eligible Plan Area. .........cccccoveiiviiieie i

Table 4-2. Forest Age Class Percentage within the Initial Plan Area by

Hydrographic Planning Area Group as of 2010. ........cccccceviiiireiiiiieeee s

LIST OF FIGURES

Figure 4-1. Percentage of Green Diamond Resource Company ownership in
different projected decadal Northern Spotted Owl habitat fitness
categories. Fitness values <1.0 represent habitats projected to have
declining populations while those = 1.0 are projected to support stable

or increasing populations of OWL. .........ccccceeiiiiiiiiii e

Figure 4-2. Estimates of the probability of territory occupancy for NSO on the
Green Diamond (GDR), Hoopa (HUP) and Northwest California (NWC)
study areas (Dugger et al., 2016). Green Diamond estimate did not

include NSO territories in barred owl removal areas. .........ccccceeeeeeeeeeeeeeenn...

Figure 4-3. Annual fluctuations in mean fecundity (humber of female owlets fledged
per female) of adult NSO on the Green Diamond (GDR), Hoopa (HUP)
and Northwest California (NWC) study areas (Dugger et al., 2016). The
straight dashed line represents an approximate overall trend in

fecundity for the Green Diamond study area. ..........ccccceeeeeeiiiiciiiieeeeee e

Figure 4-4. Estimated mean rates of population change and 95 percent confidence
intervals for NSO in each of 11 study areas in Washington, Oregon, and
California 1985-2013 (Dugger et al., 2016). Estimates for the Green
Diamond (GDR) study area are presented separately for control and
treatment areas before (1990-2008) and after (2009—-2013) barred owls
were removed (GDR-CB = control before removal, GDR-TB = treatment
before removal, GDR-CA = control after removal, GDRTA = treatment

After reMOVA). ...

Figure 4-5. Estimates of realized population change with 95% confidence intervals
for NSO on the Green Diamond study area, 1992-2011 (Dugger et al.,
2016). (Note: Although mark-recapture data were available through
2013, an estimate of realized population change cannot be obtained for

the [aSTTWO YEAIS.) ..eeiiiiiiiii ettt e e e e e e nnreeeeean

Figure 4-6. Trend in the Number of Known Occupied northern spotted owl! Sites in

the Lower Mad River Tract, 1992-2015. ......cc.oooiiiieiiieee e

Forest HCP

..... 4-5

..... 4-5

..4-16

...4-18

..4-18

..4-19

...4-20

.. 4-22



Figure 4-7. Treated (barred owls lethally removed) and untreated (barred owls
undisturbed) areas on Green Diamond's NSO demographic study area

iN NOIth COASTAl CalifOINIA. ...t

Figure 4-8. Changes in NSO occupancy and extinction probability on Green
Diamond’'s demographic study area in north coastal California. (A)
Trend in NSO occupancy in treated and untreated areas before and
after treatment (barred owl removal). (B) NSO extinction rates when
barred owls are present and not removed, barred owls are present and

removed, and barred owls were never present. .........ccccceeeeevieeeecciieeeeceieeen.

Figure 4-9. Estimates of the rate of population change from 1990 through 2013 on
Green Diamond's NSO demographic study area in north coastal

California. Dashed line represents a stable population, lambda = 1.0. .........

Figure 4-10. Trend in the age class distribution of timber stands within riparian

Figure 4-11. Percentage of Green Diamond Resource Company ownership in
different projected decadal fisher probability of occupancy categories.
Occupancy values <1.0 represent habitats projected to have below
while those = 1.0 are projected to have above average probability of

OCCUPAINCY. ...veveevearereeteetesteseeteetestesesteeteseesessesessesessessesessessessatestesseseatestensaneanas

Figure 4-12. Site occupancy estimates for fisher based on track plates surveys
conducted on Green Diamond ownership during 1994-95, 2004 and
2006. Red diamonds represent mean annual estimates for year-by-
replicate combinations, and red lines show 90% confidence intervals.
Open circles represent sites surveyed once during the initial survey
period; “+” represent replicate sites surveyed during the same survey
period; and diamonds represent a second complete survey during the

SAIME YEAI. ... e

Figure 4-13. Trend in ratio of tree voles (TV) to total prey items identified in
northern spotted owl pellets collected on Green Diamond ownership,

1989-2000. .....oiiiiiiiiii

Figure 4-14. Amount of suitable tree vole habitat on Green Diamond ownership at
10-year intervals. Suitable habitat is forest stands older than 20 years of

age with at least 20% basal area of Douglas fir.........cccccccveiiiiiieeeiiieee e

Forest HCP

4-3

..4-25

..4-31

...4-39

.. 4-43

.. 4-45



4-4
4.1 INTRODUCTION

This section describes the region’s forest habitat conditions and the current status of
Covered Species and marten in the Plan Area. It includes information about extensive
biological studies of the Covered Species and marten conducted by Green Diamond dating
back to 1989. It provides a basis for analyzing other commercial timberlands in the Eligible
Plan Area (EPA). Appendix C includes details regarding the objectives, methods, results,
discussions and conclusions of Green Diamond’s studies.

4.2 FOREST CONDITIONS WITHIN THE PLAN AREA

As described in Section 1.4.2, this FHCP is the terrestrial counterpart to Green Diamond’s
2007 AHCP. Accordingly, this FHCP describes forest conditions using the AHCP
Hydrographic Planning Areas (HPAs) framework.

This FHCP IPA and Adjustment Area (AA) (collectively the EPA) includes four HPA Groups
(Table 4-1). This approach integrates conservation planning efforts for both aquatic and
terrestrial resources interconnected through watershed and ecological processes. The EPA
occurs primarily within the northern extent of the California Coast Physiographic Province
and the northwestern extent of the California Klamath Physiographic Province (Revised
NSO Recovery Plan [USFWS, 2011a]) (Map 4-1). It also occurs within three major
Ecological Regions (Ecoregions) as described by USFS (Miles and Goudey, 1997):

¢ Northern California Coast — This Ecoregion is characterized by mountains, hills
and valleys of the northern Coast Ranges and portions of the Klamath Mountains
that are close enough to the Pacific Ocean for the climate to be greatly modified by
the marine influence. The predominant forests include redwood, Douglas-fir/tanoak,
Oregon white oak, tanoak and Coast live oak. Elevations range from zero to 3,000
feet above sea level and precipitation varies from 20 to 120 inches. The area has a
long growing season of 225 to 310 days, with fog very common during summer and
winter. This Ecoregion encompasses approximately 81% of the area within the four
HPA Groups.

e Northern California Coast Ranges — This Ecoregion includes the interior portion of
the California Coast Range Mountains that also has a marine influence but to a much
smaller degree. Elevations range from just above sea level to 8,000 feet. The
growing season is 80 to 250 days, and summer fog is generally limited to low
elevations and major watercourses. The predominant plant communities include
Douglas-fir/tanoak, Oregon white oak, mixed conifer and white fir. This Ecoregion
encompasses about 9% of the area within the four HPA Groups.

¢ Klamath Mountains — This Ecoregion is located between the Southern Cascades
and Coast Range Mountains. It is characterized by greater temperature extremes
and elevations from 200 to over 9,000 feet above sea level. The predominant forest
types are Douglas-fir, Douglas-fir/tanoak, Douglas-fir/pine, mixed conifer, white fir,
Jeffrey Pine, red fir, canyon live oak and Oregon white oak. This Ecoregion has the
shortest growing season of the three, and encompasses about 10% of the area
within the four HPA Groups.

There are 13 Ecological Subregions within these major Ecoregions, and HPA groups are

comprised of a unique suite of Ecological Subregions (Table 4-1). Each HPA group includes
a wide range of forest age classes (Table 4-2) but in general, the current distribution results
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from the timing of initial harvest in the region. The two southern HPA groups (Korbel,
Humboldt Bay) contain the greatest percentage of young age classes (younger than 30
years) and consequently lower percentages of forests entering the commercially viable age
classes (older than 30 years) due to more recent harvesting of the mature second growth
stands. The northern HPA groups (Smith River and Klamath) consist of a greater
percentage of stands entering the commercially harvestable forest age classes (older than
30 years).

Table 4-1. Hydrographic Planning Area (HPA) groups and United States Forest
Service Ecological Subregions used to describe forest habitat conditions within this
FHCP Eligible Plan Area.

HPA . HPA Group | Ecoregions Ecological Subregions
Group HPAs in Group Acreage
Smith Smith River 181,384 Northern California Crescent City Plain, Northern
River Coast, Klamath Franciscan, Western Jurassic,
Mountains Gasquet Mountain Ultramafics
Coastal Coastal 188,327 Northern California Northern Franciscan, Western
Klamath Klamath Coast, Northern Jurassic, Gasquet Mountain
Blue Creek California Coast Ultramafics, Eastern
Ranges, Klamath Franciscan, Siskiyou
Mountains Mountains
Korbel Interior Klamath | 547,789 Northern California Northern Franciscan,
Redwood Creek Coast, Northern Wiregrass Ridge, Humboldt
Coastal California Coast Bay Flats and Terraces,
Lagoons '\R/langet:s_, Klamath Centra! Franciscan, Weste_:rn
Little River ountains Jurassm_, Gasquet Mountaln
Ultramafics, Pelletreau Ridge,
North Fork Mad Rattlesnake Creek, Eastern
River Franciscan, Central Franciscan
Mad River
Humboldt | Humboldt Bay 345,857 Northern California Humboldt Bay Flats and
Bay Eel River Coast Terraces, Central Franciscan,
Coastal Franciscan

Table 4-2. Forest Age Class Percentage within the Initial Plan Area by Hydrographic
Planning Area Group as of 2010.

Forest Age Class Smith River Coastal Klamath Korbel Humboldt Bay
(years) (Percentage) (Percentage) (Percentage) (Percentage)
0-9 10.1 5.4 12.7 17.1
10-19 15.7 4.3 8.4 21.6
20-29 7.0 18.9 14.0 22.5
30-39 23.6 35.1 10.0 8.0
40-49 20.6 21.4 20.1 4.3
50-59 13.8 8.2 14.1 15.2
60-69 2.7 1.0 8.1 4.3
70-79 1.2 0.2 3.9 14
80+ 15 2.6 4.9 4.5
Non-Forest 3.7 2.8 3.7 1.1
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4.2.1 Smith River HPA Group

The Smith River HPA group occurs within the Northern California Coast and Klamath
Mountains Ecoregions, which are further divided into four Ecological Subregions (Table 4-1).

4.2.1.1 Geology

The topography of the Smith River HPA group is highly variable but in general is relatively
steep and sharp-featured compared to other HPA groups within close proximity to the coast.
The coastal plain is another unique feature of this group. The group is bisected by the South
Fork Mountain Thrust (The Coast Ranges Thrust), which separates Franciscan Central Belt
from the Klamath Mountains and Eastern Franciscan Belt bedrock. Both of these geologic
terrains underlie Green Diamond’'s ownership in the Smith River group. The Franciscan
Bedrock is composed of a mixture of sandstone and mudstone and the Klamath Mountains
Bedrock is composed of volcanics and ultramafic intrusive rocks.

421.2 Climate

This HPA group is one of California’s wettest areas. Average annual rainfall varies from
about 60 inches at Point St. George to over 125 inches at higher inland areas. Precipitation
is orographic, increasing with elevation and usually greater on the windward (southwest)
slopes. About 75% of precipitation occurs between November 1 and March 31 (90%
between October 1 and April 30). Average annual snowfall ranges from 28 inches at 1,700
feet (Elk Valley) to 126 inches at 2,420 feet (Monumental). Marine air masses and cold air
drainage from higher elevations primarily influence the climate in this area. The area has a
temperate, humid climate with abundant summer fog. Occasionally, drier air masses
associated with east winds influence the climate.

42.1.3 Forest Types

Except for the Crescent City Plain supporting agricultural and urban development, the Smith
River HPA is heavily forested. Green Diamond’s current ownership in this Group is almost
entirely (>95%) within the Northern Franciscan subregion. Redwoods dominate this area,
with Douglas-fir becoming a principal constituent of many stands in the more inland, xeric
portions of the HPA. On western aspects near the coastal plan, Sitka spruce is a major
stand component. Dominant hardwoods are red alder, California bay, big-leaf maple and
tanoak. Red alder dominates along the riparian zones, north aspects and areas with natural
or anthropogenic surface disturbance. Western hemlock, western red cedar and grand fir
also occur as minor stand components on lower slopes near the coast. Tanoak and
madrone are common on drier sites toward the interior, particularly upper slopes with south
to west aspects. Stand age varies from recently planted harvest units to 60-year-old second-
growth forests. Green Diamond’s remaining 5% ownership in this group occurs within the
Crescent Coastal Plain and the Gasquet Mountain Ultramafics subregion. Sitka spruce,
redwood and alder dominate the Coastal Plain forest types. The Gasquet Mountains
subregion is quite different from the coastal forest types and is dominated by Douglas-fir,
pine and cedar.

4.2.2 Coastal Klamath HPA Group

The Coastal Klamath HPA group contains five Ecological Subregions (Table 4-1) and
includes the Blue Creek and Coastal Klamath HPAs spanning all three Ecoregions. Green
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Diamond’'s ownership in this group occurs within the Northern Franciscan and Gasquet
Mountain Ultramafics Ecological Subregions. The EPA contains minor land amounts
(approximately 5%) occurring within the Eastern Franciscan subregion.

4.2.2.1 Geology

Generally steep, rugged terrain topography is the distinguishing landscape characteristic
and primary reason for this HPA group. This HPA group is bisected by the South Fork
Mountain Thrust (the Coast Ranges Thrust), which separates the Franciscan Central Belt
from the Klamath Mountains and Eastern Franciscan Belt bedrock. The Central Belt
Franciscan Complex is generally described as a complex mixture of meta-sandstone and
mudstone, with inclusions of other rock types. Klamath Mountain bedrock in the HPA is
composed of Josephine Ophiolite intrusive and extrusive volcanics, which includes patrtially
to completely serpentinized ultramafic rocks, gabbro, diorite, pillow lava and breccia.

4.2.2.2 Climate

A wide range of climatic conditions occur within this large and geographically diverse HPA
group. In general, this group experiences dry summers with hot daytime temperatures to wet
winters with low to moderate temperatures. The main air temperature factor is the coastal
marine climate, with daily high temperatures from 40 to 70 degrees Fahrenheit annually.
Precipitation is very seasonal, with approximately 90% falling between October and March.
Annual amounts vary from 20 inches to over 100 inches depending on location. High
intensity rainfall occurs during December through February, causing occasional flooding.
Snow occurs at higher elevations and some areas receive up to 80 inches annually.
Precipitation in the Blue Creek headwaters averages 100 inches annually, with 75% falling
between November and March (Helley and LaMarche, 1973). During the summer, the
climate is moderated by coastal fog, which reduces solar radiation and contributes moisture
by fog drip.

42.2.3 Forest Types

Green Diamond’'s ownership in this group is dominated by the Northern Franciscan
Ecological Subregion (more than 98%) with the remaining acres occurring in the Gasquet
Mountains Ecological Subregion. Redwood and redwood/Douglas-fir forest dominate, with
Sitka spruce occupying a narrow strip of westerly aspects along the coast and some lower
slopes for a short distance inland. The redwood/Douglas-fir forests also include grand fir,
western red cedar and western hemlock on lower slopes and in riparian zones. Red alder is
the most common hardwood in riparian zones. Tanoak is the most common mid- to upper-
slope hardwood, with madrone occurring as a minor stand component on drier sites. As
distance from the coast increases, the proportion of redwood stands decreases and
Douglas-fir and tanoak become more prevalent. Ridge tops and upper south to west slopes
in the most inland reaches can support nearly pure Douglas-fir or tanoak/madrone stands. A
distinct ecotone occurs around 2,500 to 3,000 feet. Redwood and Douglas-fir forest rapidly
give way to non-forest landscape dominated by manzanita, with knobcone pine, ponderosa
pine and Port Orford cedar at the transition and persisting upslope in the bottom of many
watercourses. This ecotone results from a band of serpentinaceous soils on the Red
Mountain/Rattlesnake Mountain ridge that divides Terwer Creek and Goose Creek in the
Smith River HPA group. A few isolated small stands of old growth exist on the IPA in
addition to those in state and federal parks within a few miles of the coast. Blue Creek's
elevation range (50 to 5,700 feet) and location at the inland edge provide diverse
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association of forest types. At the mouth of Blue Creek, coastal redwood/Douglas-fir forest
predominates, and redwood persists nearly to Green Diamond's property line approximately
seven miles upstream. The federal government (Six Rivers National Forest) owns the entire
HPA above Green Diamond's property. The forest there progresses from Douglas-fir/tanoak
at lower elevations to a montane conifer forest more typical of the Klamath Mountains at
higher elevations, with Douglas-fir and white fir the primary overstory species. As in the
Coastal Klamath HPA group, serpentinaceous soils on South Red Mountain generate a
vegetative cover above 2,500 to 3,000 feet dominated by manzanita, with knobcone pine,
ponderosa pine and Port-Orford-cedar at the transition and persisting upslope in the bottom
of many watercourses. This same soil-vegetation complex occurs over much of the Slide
Creek subwatershed, mostly within the National Forest on the south slope of Blue Creek.

4.2.3 Korbel HPA Group

The Korbel HPA group is the largest and most diverse HPA group, spanning all Ecoregions
and intersected by nine Ecological Subregions. Green Diamond’s IPA includes seven of the
nine Subregions dominated by those occurring in the Northern California Coast region (by
more than 95%). The EPA contains relatively minor areas (<2%) in the two Subregions
(Western Jurassic and Gasquet Mountain Ultramafics) not represented by the IPA.

4.2.3.1 Geology

The Korbel HPA group is transected by numerous faults, including the Mad River Fault
Zone, the Bald Mountain Fault, the Grogan Fault and the South Fork Fault, which separates
the Coast Range province from the Klamath Mountains province. Bedrock in this HPA is
primarily composed of the Coast Ranges Franciscan Complex with Klamath Mountain
bedrock present in limited areas at the eastern margin. The inactive South Fork Fault is the
HPA's major structural feature. Franciscan Central Belt and Eastern Belt Bedrock include
sandstone, mudstone and mélange, with schist underlying most of the HPA. There are
limited occurrences of Wildcat group equivalent and younger bedrock within the Mad River
Fault Zone and along the coast of the Korbel HPA group. There are also limited occurrences
of volcanic and ultramafic rocks of the Western Jurassic Belt of the Klamath Mountains
province in the eastern margin of the Interior Klamath HPA.

4.2.3.2 Climate

The Korbel HPA group has a weather pattern typical of most northern California coastal
watersheds, with wet winters and dry summers. Summer temperatures are mild, with a
commonly occurring marine fog layer. At least 90% of precipitation occurs between October
and April. The coastal area receives about 40 inches annually, while interior parts of the
watershed receive over 90 inches annually. Although most precipitation falls as rain, snow
fall occurs at higher elevations and may persist on the ground for up to four months. The
freeze-free period ranges from about 100 to over 300 days.

4.2.3.3 Forest Types

This HPA group spans the transition from Sitka spruce and coastal redwood forests along
the coastal face to more mesic interior landscapes dominated by Douglas-fir/tanoak forests,
with grasslands appearing on some drier ridge tops and south to west aspects. Minor
amounts of grand fir, western red cedar and western hemlock occur on lower slopes near
the coast and in riparian zones. Red alder is the most common hardwood in riparian areas
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and northern slopes with tanoak and madrone more common inland or on drier sites. Aspect
affects the distribution of redwood within some watersheds. Redwood may persist roughly
half way up the west side of the drainage, but only one-third of the way up the east side. In
some specific areas in the redwood zone, Douglas-fir exists as pure or nearly pure stands
due to underlying soil characteristics. Higher elevations at the eastern boundary of this HPA
group (4,000 to 4,500 feet) support montane conifer forests dominated by Douglas-fir and
white fir with golden chinquapin as a stand component on more xeric sites. Oregon white
oak is common at the margins of grasslands, with California black oak also found on drier
soils.

4.2.4 The Humboldt Bay HPA Group

This HPA group exists entirely within the Northern California Coast Ecoregion and includes
three Ecological Subregions (Table 4-1). Green Diamond’s ownership includes lands within
all Ecological Subregions, but approximately 60% occurs within the Coastal Franciscan
Subregion. The Coastal Franciscan (43%) and the Central Franciscan Ecological
Subregions (41%) dominate the EPA.

4.2.41 Geology

This HPA group is entirely within the Coast Ranges province. It is split by numerous fault
zones, including the Freshwater Fault, Little Salmon Fault and Russ/False Cape faults. The
eastern portion of the Group is underlain by sandstone and melange associated with the
Central belt of the Franciscan Complex. The Freshwater fault delineates the western
boundary of the Central belt and separates it from the rocks of the Wildcat formation
(Overlap Assemblage), and the Yager Terrane (argillite, shale, sandstone and conglomerate
associated with the Coastal belt of the Franciscan Complex). The Russ/False Cape fault
zone roughly delineates the region southern boundary, separating Pliocene/Pleistocene
materials from a strip of Coastal belt (Yager terrane) rock located just within the southern
margin of the region. Most of Green Diamond ownership is underlain by the Wildcat Group
geologic units.

4.2.4.2 Climate

The watersheds draining into Humboldt Bay are influenced by the coastal weather patterns
of Northern California. A dense, often persistent, band of marine fog may extend 20 to 30
miles inland. Typically, most precipitation falls as rain between November and April with
snowfall occurring sporadically at higher elevations. Eureka receives about 35 to 40 inches
of rain annually, whereas inland areas of the basin may receive 60 inches or more per year.
During the summer the climate is moderated by coastal fog, which reduces solar radiation
and contributes moisture by fog drip. Like most of Northern California, wet winters and dry
summers characterize the Eel River basin. Nearly 80% of the annual precipitation falls
between November and April. The average annual precipitation varies from <40 inches to
>110 inches.

4.2.4.3 Forest Types

The Humboldt Bay portion of the group is entirely within the summer fog zone, and all
vegetative types reflect a strong coastal influence. Redwood/Douglas-fir forests dominate
and persist to the eastern boundaries. Spruce is common near the coast, and minor
amounts of grand fir, western red cedar and western hemlock occur on lower slopes and in
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riparian zones. Red alder dominates many riparian zones, and tanoak is the most common
mid to upper slope hardwood. Above the Eel River and Van Duzen River alluvial plains,
there is the usual progression of redwood/Douglas fir forests near the coast to Douglas-fir
and Douglas-fir/tanoak forests in the interior. Spruce is also common on coastal faces and
at the coastal plain margins. Grand fir, western red cedar and western hemlock occur on
lower slopes and in riparian zones. Red alder dominates many riparian zones, and tanoak is
the most common mid- to upper-slope hardwood. Other common hardwoods are California
laurel (pepperwood), Pacific madrone, and California black oak. Extensive prairies are
prevalent in this Group’s most inland portions, dominating many southern to western slopes
and ridge tops.

4.3 COVERED SPECIES: HABITAT, STATUS AND PROJECTED
TRENDS WITHIN THE PLAN AREA

4.3.1 Northern Spotted Owl

This FHCP and its conservation program are unigue in that they are based on over two
decades of property-specific surveys, studies and habitat monitoring. For example, Green
Diamond first began surveying NSO on its property in 1989. As a result of this extensive and
long-standing research effort, and its experience implementing the 1992 HCP, Green
Diamond has a comprehensive understanding of NSO presence and use of its lands, and
how to manage its commercial timberlands in a way that both minimizes adverse impacts
and maximizes conservation values for the species. However, despite this knowledge and
Green Diamond’s ability to manage habitat, other threats exist that contribute to the decline
of NSO.

43.1.1 Distribution

Green Diamond first surveyed NSO on its north coastal California lands in 1989. Although
that first survey did not cover the entire ownership, it demonstrated that NSO occur
throughout the majority of Green Diamond’s property, and their population density was
unusually high in some regions. Green Diamond then surveyed all main contiguous land
blocks every year since 1989. Results indicated Green Diamond located virtually all resident
NSO by 1994. The pattern indicated that NSO were located throughout the ownership, but
there were substantial differences in the density of NSO sites. In general, densities were
highest in regions with a mixture of mature second growth and young regenerating stands
(high diversity of forest seral stages). There was also a pattern of high density of NSO sites
distributed lower on slopes along rivers and major creeks. A study based on 1990-1997
surveys indicated two regions (Korbel and Mad River) had the highest densities reported
anywhere within the species’ range (Diller and Thome, 1999) (Map 4-2).

4.3.1.2 Habitat: Early Assumptions and Current Research-Based Conclusions

The NSO HCP was based largely on rather simple assumptions about NSO habitat in the
redwood region (Green Diamond, 1992). Nearly 20 years later, extensive research on Green
Diamond’s lands and elsewhere in the redwood region has enabled Green Diamond to craft
this new FHCP, based on detailed analyses of actual NSO habitat uses and needs.

When the NSO HCP was developed, little research was available regarding NSO use of the

coastal redwood region. The basis for this HCP was primarily three years of site-specific
surveys. As a result, only simplistic definitions of habitat existed, with suitable habitat
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defined as forest stands older than 30 years old, because at least some stands in this age
class were known to be used by NSO for foraging, roosting, and nesting (Folliard, 1993). At
the time, it was assumed recently regenerated stands (younger than 7 years) had no direct
value to owls. Stands 8-30 years were known to be woodrat habitat (Hamm, 1995) and
therefore potential NSO foraging habitat. Foraging, roosting, and occasional nesting
occurred in stands 31 to 45 years-old, and forest stands older than 45 years old were
considered prime nesting and roosting and foraging habitat.

In developing the 1992 HCP, timber harvest and growth modeling predicted NSO habitat
would increase on Green Diamond land through 2022, as then-existing stands aged and
age class distribution changed over time. A GIS analysis showed NSO habitat defined in the
1992 HCP increased 38%, from 64,375 hectares (159,075 acres) in 1992, to 88,870
hectares (219,602 acres) in 2002 (Appendix C, page C-57). The largest gain in owl habitat
during that 10-year period resulted from young stands (<30 years-old) growth into the 31- to
45-year age class. Older stands also matured into the prime nesting habitat category (older
than 46 years, the age class where timber harvesting occurs), so only a modest net increase
(approximately 12.5%) in this category occurred over the same time period.

Since the 1992 HCP, extensive research has been performed on NSO habitat requirements.
Most of this research has focused on analyzing the structural characteristics, areal and
spatial requirements of nesting, roosting and foraging habitat (Forsman et al., 1984; Carey
et al., 1990; Solis and Gutiérrez, 1990; Ripple et al., 1991; Lehmkuhl and Raphael, 1993;
Hunter et al., 1995, Buchanan et al., 1995; Zabel et al., 1995). Most of those studies
occurred in landscapes with significant amounts of mature or old forests, which are the
principal habitat for NSO in most areas studied (Courtney et al., 2004).

However, as early as 1990, the coastal region of northern California was recognized as
being somewhat unique for NSO (Thomas et al., 1990). In this region, NSO were known to
frequently nest in relatively young managed stands, a phenomenon not commonly occurring
elsewhere in the range. This is due to several factors. Habitat structure develops more
rapidly in the moist coastal region due to the rapid regeneration of redwoods and other
conifers, but it is the coppice growth from the stumps of several hardwood species (e.g.
tanoak, madrone and California bay) that produces high structural diversity in these
managed even-aged stands. The occurrence of dusky-footed woodrats also contributes to
habitat quality in this region. Woodrats are the primary prey of NSOs in this region and they
occur in high abundance in young regenerating stands (Sakai and Noon, 1993; Hamm,
1995; Hughes, 2005). Consequently, a certain amount of timber harvesting, which then
produces young regenerating stands, may benefit NSO by increasing prey abundance
(Carey et al., 1992; Carey and Peeler, 1995; Franklin et al., 2000; Olson et al., 2004). In this
region both the rapid development of forest structure and the resulting abundance of
woodrats contribute to early post-harvest development of suitable habitat. As a result, NSO
occupy landscapes composed of stands as young as 30 years-old (Folliard et al., 2000).

To better define and quantify the unique site-specific habitat use of NSO in the redwood
region, Green Diamond conducted extensive research and monitoring that culminated with a
more sophisticated and spatially explicit definition of NSO habitat (Appendix C.2). Green
Diamond first sought to determine what habitat NSO used during their period of nocturnal
activity. A radio telemetry study of 28 NSO from 1998-2000 was conducted, and the
resulting data was used to construct 95% kernel distributions based on locations the NSO
actually used versus a random selection of available points within the same area. These
data were then used to develop a resource selection function for NSO nighttime activity. The
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top model indicated that NSO tended to be found low on the slope in areas composed of
approximately 70% age class 41 years or older, with a high percentage of hardwood.
Furthermore, selection was highest if the nearest stand to the NSO'’s location was either
6 to 20 or 21 to 40 years old, and lower if the nearest stand was either 0 to 5 or more than
41 years old. In other words, at night, NSO on Green Diamond’s ownership were most likely
to be found in older, more complex forest stands that were in proximity to younger stands,
i.e., stands with more potential prey.

To further refine the analysis of NSO habitat in the redwood region, Green Diamond then
studied the habitat selected for nesting by NSO on its managed timberlands. Green
Diamond identified 182 successful nests (fledged at least one owlet) from 1990-2003, then
estimated a resource selection function to characterize the habitat of an average
successfully nesting NSO. The top model for managed timberlands indicated that the
relative probability of locating a successful nest increased with age of the stand and open
edge density within 600 meters of the nest. In addition, selection was greatest in stands with
approximately 55% basal area of residual older trees, 30% hardwood basal area, and a
large amount of good nighttime activity habitat within 400 meters. In other words, for
nesting, NSO were selecting older more complex stands that were in fairly close proximity to
potential foraging areas. Using projections of future habitat created by in-growth and
harvesting patterns, Green Diamond projected that the best nesting habitat would increase
from 20% of its ownership in 1992 to 54% by 2022. This increase in high quality NSO
nesting habitat is primarily due to decreases in clearcut size and management of large
riparian areas pursuant to the AHCP (Green Diamond, 2007), which will greatly increase
habitat heterogeneity.

4.3.1.3 Evaluation of Biological Value of 1992 NSO HCP Set-Asides

Given the uncertainty associated with the original habitat definitions, the NSO HCP
established 40 special conservation areas or set-asides on Green Diamond lands. The NSO
HCP precluded timber harvesting within these mature forest areas “to protect existing owl
sites in select areas (thereby avoiding take) and to promote development of suitable owl
habitat following harvesting in other areas...” The NSO HCP stated “the set-asides were
selected based on their current and potential function as nesting and roosting habitat, their
size, their location in relation to known owl sites immediately adjacent to Simpson property,
and their location in relation to planned timber harvests on Simpson property” (Green
Diamond, 1992).

The set-aside strategy was premised on the assumption that NSO habitat lost through
timber harvest would be replaced by in-growth of new habitat as young stands matured.
Habitat models at the time projected an increasing amount of NSO habitat in the Plan Area
over time, and various measures were implemented to accelerate the development of such
habitat, e.g., habitat retention areas, tree clumps in clearcut units, increased retention in
stream zones. However, the 1992 NSO HCP did not clearly articulate that the state of the
science on NSO at that time did not provide support for the premise that NSO habitat could
be regenerated in as little as 45 to 50 years. Therefore, static set-asides were created as a
more conventional NSO conservation strategy for protection of NSO habitat. It was
recognized at the time that future research might reveal that these set-asides were
unnecessary and one of the primary questions of the comprehensive 10-year review
required by the HCP was to “provide a detailed analysis of efficacy of and continued need
for the set-asides...”
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As part of the 10-year review, Green Diamond conducted NSO survival and fithess analyses
in which the position of NSO nest sites or activity centers relative to set-asides was included
as a covariate (Section 4.3.1; Appendix C). Specifically, NSO sites were characterized as
being within, adjacent to (<0.5 mile) or outside of (>0.5 mile) set-asides. With respect to
survival, NSO at sites that were adjacent to set-asides had the highest survival, followed by
those within and finally those outside set-asides.

With respect to fecundity, NSO adjacent to set-asides had the highest fecundity, followed by
those outside and those within set-asides. However, Green Diamond believes this result
may have been biased by how fecundity was estimated. Fecundity was assigned for each
observed female by dividing the number of fledged young by two. However, if a female was
not observed in a territory during a given year, no fecundity value was assigned, which was
described as a null value (Anthony et al., 2006). Green Diamond hypothesized that this null
value creates a positive bias to fecundity estimates, as experience has shown that non-
nesting females are more difficult to locate. Although it was possible that some females that
could not be found in given years had moved to new locations and successfully nested, it
was much more likely that females not detected in a given year were not nesting and did not
show strong affinity to any particular activity center/nest site. This was particularly true since
much of the study area was a density study area where Green Diamond surveyed 100% of
the habitat every year. Green Diamond investigated this phenomenon relative to set-asides
and discovered that null fecundity values occurred at 15.9, 24.1 and 32.1% of perennial owl
sites within, adjacent and outside set-asides, respectively. Green Diamond’s interpretation
of this trend was that NSO in set-asides or adjacent with no harvest had greater habitat
stability relative to those NSO outside set-asides where harvest activities displaced selected
NSO pairs. Presumably, Green Diamond was more likely to find females in set-asides
relative to those outside regardless of their reproductive status, which would have biased
the fecundity estimates. Assuming all null fecundity values were zero fledged, mean
fecundity estimates for all NSO (includes territories too close to the study edge to include
them in the fecundity analysis) were 0.264, 0.266, and 0.199 for NSO within, adjacent and
outside set-asides, respectively. This suggests NSO within or near set-asides have the
highest fecundity, and those outside have the lowest.

Although the specific ecological mechanism associated with being adjacent to a set-aside
requires further investigation, it is still apparent that the set-asides had an important impact
on the vital rates of NSO in the Plan Area. Green Diamond’'s data indicated that high quality
foraging habitat occurs along the edge between young and mature forests (Section 4.3.1;
Appendix C), which most commonly occurs in areas of active timber harvesting. Set-asides
were areas of mature forests with no timber harvest that were selected primarily because
the areas were being used for nesting and roosting by NSO. Therefore, Green Diamond
believed the primary biological value of the set-asides related to providing a stable core area
for roosting and nesting of NSO that were either in or adjacent to set-asides. The high site
fidelity that NSO showed to occupied set-asides provided additional support for the
hypothesis that NSO benefitted from stable core areas.

To further investigate the effects of set-asides on survival, Green Diamond did a post hoc
analysis in which a set-aside covariate was constructed from capture histories used in the
2009 NSO meta-analysis (Forsman et al., 2011) and fit it into the top survival model from the
meta-analysis (Section 4.3.1; Appendix C). The effect of the set-aside covariate was slightly
negative (survival of birds associated with set-asides was slightly lower than that of other
birds), but it was not statistically significant. Similar post hoc analyses with both the fecundity
and lambda models indicated no difference between set-aside versus non-set-aside NSO.
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From these particular analyses, there was no evidence that demographic parameters were
influenced by an NSO being associated with a set-aside, but this was a post hoc analysis
and the results should be interpreted with caution. Furthermore, forcing a single habitat-
related variable into a model without the potential for other interacting habitat variables to
enter the model is questionable and may have produced spurious results.

It should also be noted that while set-asides were presumed to have a positive influence on
both survival and fecundity, i.e., fitness, of NSO in the Plan Area, not all set-asides were
beneficial to NSO. Set-asides that were initially selected because they were occupied by
NSO tended to continue to support NSO. However, property-wide surveys were incomplete
when the NSO HCP was being developed and some set-asides were selected because they
appeared to have suitable habitat and helped achieve spacing requirements. The set-asides
that appeared to be initially unoccupied in 1992 continued to be unoccupied by NSO
throughout the elapsed years of the NSO HCP. The most important lessons learned from
monitoring the set-asides since 1992 is that places selected by the NSO for roosting and
nesting have special qualities that tend to result in repeated generations of NSO being tied
to the same general location for their nest sites or activity centers. However, unoccupied
locations that were selected because they appeared to have suitable habitat were very
unlikely to ever be used by NSO (Green Diamond, 1992). In other words, despite all the
data collected and models developed, the specific site selection criteria of a NSO remains
unknown to humans.

4.3.1.4 Habitat Fitness

Fitness, the ability to survive and reproduce, has traditionally been considered an individual
attribute, but the quality of the habitat occupied by a particular individual also influences its
fitness. Therefore, habitat fithess is habitat quality relative to its impact on the fitness of
individuals occupying it (Franklin et al., 2000). Combining the influence of habitat on both
survival and reproduction provides the ultimate measure of habitat quality such that areas
with high habitat fithess are capable of supporting a stable or increasing source population
while areas of low habitat fithess are associated with habitat sinks.

Pursuant to the NSO HCP, Green Diamond conducted a long-term demographic study that
enabled it to assess the impacts of timber harvesting on NSO (Green Diamond, 1992).
Green Diamond’s geographically referenced, relatively detailed forest stand information was
used to directly relate habitat characteristics to survival and fecundity in order to estimate
habitat fitness. Green Diamond used capture-resight data from 1990 to 2003 to estimate
survival and nesting data over the same period to estimate fecundity. Finally, Green
Diamond estimated habitat fithess as a function of average survival and fecundity at a
location through a site-specific projection matrix.

The top survival model estimated negative effects on survival for increased days of
precipitation during the early nesting season and for locations more than 0.5 mile from a
designated set-aside (relative to locations inside a set-aside). Positive effects on survival
were associated with increased temperatures during early nesting, increased nest site
selection values and for locations near (<0.5 mile) to a set-aside (relative to locations inside
a set-aside). The top fecundity model estimated negative effects on fecundity for locations
inside a set-aside, sites where take, i.e., displacement of NSO from a site due to timber
harvest, had occurred and for increased precipitation in the early nesting season. Positive
effects were estimated for:
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Locations <0.5 mile from a set-aside (relative to locations outside a set-aside)

Even number years

Adult females relative to S2 females

Natural log of the percent of 41- to 60-year-old stands in a 600-meter radius buffer
Natural log of the percent of 21-to 40-year-old stands in a 600- to 921-meter annulus
Average nighttime activity selection values in a 600-meter radius buffer

Average open edge density in a 600-meter buffer

From the average survival and fecundity at a specific location, the growth rate or largest
Eigenvalue of the Leslie projection matrix was computed and defined to be the habitat
fitness of the site. Relative to other categorical variables, habitat fithess was most sensitive
to the location of the nest site/activity center relative to a set-aside. Habitat fithess values
were highest in the 0.5-mile buffer surrounding a set-aside with all other covariates being
realistically equal. While considerably lower relative to the magnitude of the effect, sites that
went from non-take to take were the second most important categorical variable relative to
habitat fitness. Relative to continuous variables, habitat fithess was most sensitive to
changes in precipitation during the early nesting period such that increases in the total
number of days of measurable precipitation within the early nesting period caused habitat
fitness to decline. The second most important continuous variable was open edge density,
where increases in this variable resulted in higher values of habitat fitness. Relative to latent
variables, habitat fithess was most sensitive to changes in survival followed by changes in
fecundity and nesting habitat.

43.1.5 Trend in Habitat Fitness

Following modeling of survival, fecundity and habitat fitness potential, Green Diamond
projected the trend in future habitat on its lands using the 1992 landscape as the baseline.
Green Diamond used projections of future habitat created by in-growth and harvesting
patterns to predict the proportion of its future ownership falling within various habitat
categories. The total area in the best survival, fecundity and habitat fithess potential class,
which were all set at 20% in 1992, increased to 37, 57 and 45% of Green Diamond’s study
area, respectively.

Since non-habitat variables, e.g., weather and take, and set-asides were set at constant
median values throughout the projections, they did not contribute to the changes. Based on
the sensitivity analysis, the habitat variable that likely contributed the most to the trend was
open edge density. The proportion of older stands (41 to 60 years old) adjacent to younger
stands (6 to 20 and 21 to 40 years old) would have also contributed to the trend. Riparian
and geologic protection areas mandated by Green Diamond’'s 2007 AHCP will create a
future landscape in which an estimated 25% of the landscape will be in some type of
protected area. Along with smaller clearcuts, the net effect will be much greater overall open
edge density and a higher overall level of habitat heterogeneity, which appears to be highly
beneficial to NSO in the redwood region.

To estimate habitat fitness further into the future, Green Diamond used the known 2009
landscape with the anticipated harvest plans over the next 10 years. Green Diamond then
projected harvests derived through a newly developed harvest schedule model to project
spatially explicit stand conditions at 10 year intervals from 2010 to 2060. Assuming
important non-habitat variables, e.g., weather and barred owls, remained at some mean
value, the spatially explicit estimates of habitat fitness on Green Diamond'’s study area were
extended at 10 year intervals from 2010 to 2060. The changes in habitat fitness across
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Green Diamond’'s ownership can be seen by decade on Map 4-3. The map indicates the
dynamic nature of habitat fithess across the ownership, where specific areas wax and wane
in their relative habitat value for NSO. However, Figure 4-1 shows that overall the proportion
of the ownership in the highest categories of habitat increase through time. The proportion
of Green Diamond’s ownership in the highest category of habitat fitness (more than 1.05,
which indicates habitat capable of supporting an increasing population of NSO) increased
from 95,899 acres (35% of ownership) in 2010 to 179,959 acres (64% of ownership) in
2060. In 2060, a total of 87% of Green Diamond’s ownership is projected to be in the two
highest categories of habitat fithess, which would support stable or increasing populations of
NSO if other non-habitat variables, e.g., weather and barred owls) remain within acceptable
limits.
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Figure 4-1. Percentage of Green Diamond Resource Company ownership in different
projected decadal Northern Spotted Owl habitat fithess categories. Fitness values
<1.0 represent habitats projected to have declining populations while those 2 1.0 are
projected to support stable or increasing populations of owl.

As noted above, the highest category of habitat fithess for NSOs increased from 1992 (start
of the NSO HCP) to 2022 (original termination date of the NSO HCP [Green Diamond,
1992]). This FHCP required projections to 2060. Green Diamond’s studies show that this
upward trend in the highest quality of habitat fithess was projected to continue to increase.
Based on a sensitivity analysis of habitat fithess, the habitat variable that most likely
contributed to the trend was open edge density. The proportion of older stands (41 to 60
years old) adjacent to younger stands (6 to 20 and 21 to 40 years old) also contributed to
the trend. Both of these variables are related to creating more habitat heterogeneity that is
projected to increase mostly due to implementation of Green Diamond's AHCP (Green
Diamond, 2007) and the FPR. These projections of habitat fithess provided a very positive
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assessment of future habitat for NSO. Compared to habitat in the past, the modeled habitat
on Green Diamond’'s ownership is predicted to be able to support a stable or increasing
population of NSO assuming other non-habitat variables, e.g., weather and barred owls)
remain within acceptable limits.

4.3.1.6 Demographic Trends — 2014 Meta-analysis

Green Diamond initiated mark-recapture studies throughout its ownership in 1990 to
estimate key demographic parameters and trends in the population. Along with 11 other
rangewide demographic studies of NSO, Green Diamond participated in four meta-analyses
in 1998, 2004, 2009 and 2014. Although not the longest running demographic study, as of
2013, Green Diamond had the largest NSO dataset with 982 non-juvenile NSO banded,
4,733 total encounter histories and 1,998 assessments of nesting (fledging) success. This
section includes the key results published from this most recent meta-analysis (Dugger et
al., 2016), but Green Diamond’'s results were unique, because it was the first dataset to
include the effects of a barred owl removal experiment. Initiated in 2009, this was a before-
after-control-impact (BACI) experiment in which Green Diamond’s demographic study area
was divided into treated areas (barred owls lethally removed) and untreated control areas
(barred owls not disturbed). Some barred owl results were included in Dugger et al., (2016),
but the full results of the barred owl removal experiment are summarized below in Section
4.3.2.

Territory occupancy rates were declining in all study areas throughout the range of the NSO.
As seen on Figure 4-2, occupancy of NSO territories not part of the barred owl removal
areas (i.e., control areas where barred owls were allowed to increase) showed a marked
decline in occupancy from 92% in 1999, to 55% in 2013 in Green Diamond’'s study area.
The most consistent pattern in NSO territory occupancy dynamics was the strong positive
association between the presence of barred owls and territory extinction rates of NSO in all
11 study areas (Dugger et al., 2016).
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Figure 4-2. Estimates of the probability of territory occupancy for NSO on the Green
Diamond (GDR), Hoopa (HUP) and Northwest California (NWC) study areas (Dugger et
al., 2016). Green Diamond estimate did not include NSO territories in barred owl
removal areas.

Based on the best statistical model, there was a negative log-linear time trend on mean
adult apparent survival for the combined Green Diamond dataset. Before any barred owl
removals, estimates of mean survival were virtually identical for treatment (0.857) and
control areas (0.858), and they also were similar to the nearby Hoopa and Northwest
California (Willow Creek) study areas. However, after removals were initiated in 2009,
apparent survival was higher in treated areas (0.870) compared to those in untreated control
areas (0.804). The estimate for the treated areas (0.870) matched the highest estimates of
mean survival for any of the study areas (Dugger et al., 2016).

There was high annual variation in reproduction for NSO throughout their range (Dugger et
al., 2016). For many study areas, this annual fluctuation took on an even-odd year pattern
as can be seen for the California study areas during the 1990s (Figure 4-3), but aside from
this, the covariates associated with the variation in fecundity among the different study areas
tended to be highly variable and complex. For the Green Diamond study area, mean
minimum winter temperature (lower = lower fecundity) and total winter precipitation (higher =
lower fecundity) were included in the top or competitive fecundity models. The top model
with a linear time trend for the Green Diamond study had a negative slope indicating an
overall decline in fecundity (Figure 4-3). Because of this overall decline, apparently driven
primarily by weather effects, mean estimates of fecundity derived from the first 18 years of
the study (0.308 and 0.302, treatment and control respectively) before initiation of barred
owl removal were greater than the estimates from the last 5 years of the study (0.212 and
0.182, treatment and control respectively) that included the removal experiment.
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Figure 4-3. Annual fluctuations in mean fecundity (number of female owlets fledged
per female) of adult NSO on the Green Diamond (GDR), Hoopa (HUP) and Northwest
California (NWC) study areas (Dugger et al., 2016). The straight dashed line
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represents an approximate overall trend in fecundity for the Green Diamond study
area.

Mean estimates of lambda suggested declining population trends (lambda <1.0) in almost all
study areas (Figure 4-4). For the Green Diamond study area, mean lambda for the treatment
(barred owls removed) and control areas (barred owls not removed) in the 18 years prior to
the removal experiment was 0.961 (SE = 0.018; 95% CI = 0.926-0.996) and 0.988 (SE =
0.009; 95% CI = 0.970-1.006), respectively. In the 5 years after the experiment was initiated,
mean lambda was 1.030 (SE =0.040; 95% CI = 0.952-1.108) and 0.878 (SE = 0.070; 95%
Cl = 0.741-1.015) for the treatment and control areas, respectively. Among all the study
areas throughout the range of the NSO, the only estimate of lambda that suggested an
increasing population was observed in the Green Diamond treatment areas after barred owl
removals began in 2009, although the 95% CI widely overlapped 1.0 indicating reduced
statistical support for this conclusion (Dugger et al., 2016).
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Figure 4-4. Estimated mean rates of population change and 95 percent confidence
intervals for NSO in each of 11 study areas in Washington, Oregon, and California
1985-2013 (Dugger et al., 2016). Estimates for the Green Diamond (GDR) study area
are presented separatelyfor control and treatment areas before (1990-2008) and after
(2009-2013) barred owls were removed (GDR-CB = control before removal, GDR-TB =
treatment before removal, GDR-CA = control after removal, GDRTA = treatment after
removal).

Another metric of population change through time is the realized rate of population change,
which portrays the population trajectory in each year of the study relative to the population
size in the first year where it was estimated. Estimates of realized population change
indicated that populations in Washington declined by 55 to 77%, 31 to 68% in Oregon, and
32 to 55% in California, except in the treatment areas for Green Diamond, where the
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estimated overall population decline was only 9% (Dugger et al., 2016). Looking at the trend
through time in more detail for Green Diamond (Figure 4-5), there was a clear pattern of a
stable or increasing population for treatment of control areas prior to the early 2000s when
NSO began to decline in all areas. The decline continued for the untreated control areas, but
was reversed and the population began to increase in the treated areas immediately
following the initiation of barred owl removal in 2009.
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Figure 4-5. Estimates of realized population change with 95% confidence intervals for
NSO on the Green Diamond study area, 1992-2011 (Dugger et al., 2016). (Note:
Although mark-recapture data were available through 2013, an estimate of realized
population change cannot be obtained for the last two years.)

The conclusion from Dugger et al., (2016) was that competition with barred owls was likely
the primary cause of NSO population declines across their range, but habitat and climatic
patterns also were related to survival, occupancy, recruitment, and, to a lesser extent,
fecundity. However, an additional important conclusion from this study was that barred owl
densities may now be high enough across the range of the NSO that, despite the continued
management and conservation of suitable owl habitat, the long-term persistence of NSO
may be in question without additional management intervention of barred owls (Dugger et
al., 2016).

The meta-analysis was not designed to fully analyze the results of the barred owl removal
experiment, but it provided compelling evidence that barred owls were responsible for much
of the decline seen in NSO on the Green Diamond study area. It also indicated that barred
owl removal could slow or reverse the declines of the NSO in at least Green Diamond’s
study area where barred owl densities were relatively low compared to most of the
demographic study areas (Dugger et al., 2016).

Forest HCP



4-21
4.3.1.7 Lower Mad River Case Study

The best example verifying the dynamic nature of habitat within a given region (Section
4.3.1.4) and the prediction of an overall increase in NSO habitat comes from the Lower Mad
River Tract. The Lower Mad River Tract of the Plan Area is an area of approximately 22,000
acres that is primarily composed of third growth redwood forests between 15 to 30 years
old, except for approximately 2,000 acres of 70- to 80-year-old second growth contained
mostly within nine set-asides that occur within or overlap at least partially with this region.
Clearcut harvesting of the second growth within this tract started in 1979 and continued at or
near the maximum rate allowed by California FPRs for approximately 20 years until
adjacency constraints slowed the rate of harvest on small amounts of the remaining second
growth stands. By the late 2000s, virtually all non-constrained stands had been harvested.
The pattern of harvesting in the Lower Mad River differs somewhat from future harvesting
since the area was harvested in the 1980s and early 1990s when retention of overstory
trees on most streams was at the minimum requirement and maximum clearcut size was 80
acres. These practices will not be repeated in the future, and instead, a pattern of small
clearcuts of different ages scattered across the landscape interconnected with substantial
older riparian stands is expected. So although the Lower Mad River example will not be
duplicated in the future, the pattern observed in future similar tracts should foretell an even
more optimistic future trend in the NSO population in the Plan Area.

A complete NSO survey of the Lower Mad River Tract was initiated in 1990 and it has been
continued until the present. The number of sites was slightly lower in 1990 relative to 1991,
because it was the first complete survey and Green Diamond may have missed one or two
NSO sites (Figure 4-6). In 1989, approximately 40% of the area had been recently
harvested, which created ideal habitat heterogeneity in some areas. However, the pattern of
harvesting had almost completely removed all mature second growth from other areas,
which would have displaced any NSO that were in those areas. Operating under the 1992
NSO HCP, two additional sites were taken by timber harvest in the Mad River (one in 1999
and one in 2000), but six other sites that were in commercially valuable stands were not
available for take since they occurred within set-asides.
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Figure 4-4. Trend in the Number of Known Occupied northern spotted owl Sites in the
Lower Mad River Tract, 1992-2015.

The Lower Mad River Tract also happens to occur within the Korbel/Mad River treatment
area of the Green Diamond barred owl removal experiment and all barred owls have been
removed from the area beginning in 2009. This probably facilitated NSO to begin
recolonization of the area based on newly emerging habitat suitability. In the spring of 2009,
there were 13 occupied sites within this area, and from that time until the spring of 2015,
13 new sites have been colonized in the area. The barred owl removal experiment may
have contributed to a very sharp increase in NSO sites, which potentially would have been
more gradual if the barred owl humbers had not been allowed to increase beginning in the
early 2000s. Nevertheless, with 26 NSO sites in an area of approximately 22,000 acres, the
region may probably soon be at its maximum carrying capacity with NSO densities higher
than anything reported in the literature. This Mad River example, although not directly
comparable to future landscape dynamics, which will have a higher proportion of retained
riparian zones, provides evidence that the number of future occupied NSO sites will be
dynamic in any given sub-basin with the low portion of the cycle extending for 15 to 20 years
of the average 50-year cycle. But most importantly, it provides evidence that if the barred
owl threat is removed, NSO can and will respond favorably to improving habitat conditions.

Note: A more detailed review of NSO habitat and population trends with complete
references is provided in Appendix C.2.

4.3.2 Response of NSOs to Experimental Removal of Barred Owls:

In 2006, Green Diamond assisted the California Academy of Sciences (CAS) in obtaining a
small collection of barred owls in California. To maximize the scientific value of the
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individuals collected, CAS targeted barred owls to be collected from sites that were
historically occupied by NSO. Thus, these initial collections provided an opportunity to do
preliminary removal case studies that would document the response of individual NSO to
the removal of barred owls. Seven barred owls were collected from four different historical
NSO sites during May and June 2006 on Green Diamond’s ownership in Humboldt County.
Although based on just four case studies, these initial collections of barred owls raised the
possibility of future expanded removal studies, because it indicated that barred owls could
readily be removed and it suggested that NSO were quick to recolonize their former
territories following removal of barred owls.

A 2008 meta-analysis of NSO populations, including study areas from across the
subspecies’ range, concluded that the population on the Green Diamond study area was
apparently stable or increasing until 2001, when it began to decline (Forsman et al., 2011).
The 2008 meta-analysis could not determine cause and effect relationships. However, the
presence of barred owls was negatively associated with fecundity and apparent survival of
NSO and the apparent decline in NSO coincided with an increase in barred owl numbers.

Although the increase in barred owl was the most probable hypothesis for the decline of
NSO on the Green Diamond study area, experimental studies had not been conducted to
isolate the effect of barred owls from other potential sources that may contribute to NSO
population declines. A panel of scientists reviewed potential experimental designs and
concluded that a demographic approach with a paired BACI experimental design where
removal of barred owls was the treatment provided the greatest inference and statistical
power (Johnson et al., 2008).

As part of the implementation of the draft NSO recovery plan, a Barred Owl Work Group was
formed to consider implementation of a suite of barred owl removal studies (USFWS,
2008a). The Barred Owl Work Group evaluated a proposal to do an additional barred owl
study on Green Diamond’s ownership and provided full support for the study, because it was
consistent with barred owl! objectives of the draft recovery plan and the subsequent revised
final NSO recovery plan (USFWS, 2011a). It also was designed to be complementary to,
and provide supporting data for other removal experiments that were being planned for
mostly public lands in Washington, Oregon and California. Ultimately, with assistance from
Green Diamond’s pilot data, the Service completed an EIS to conduct four barred owl
removal experiments throughout the Pacific Northwest (USFWS, 2013).

In addition to its complementary role to the NSO Recovery Plan (USFWS, 2011a) and EIS
(USFWS, 2013) to conduct additional barred owl removal experiments throughout the
Northwest, in 2009, Green Diamond realized the value of the pilot removal experiment to
support this FHCP, which was already in the developmental process. Furthermore, Green
Diamond recognized that the barred owl threat was likely to persist far into the future such
that some type of management actions would be necessary throughout the life of the
proposed FHCP. Therefore, when the pilot removal experiment was initiated in 2009, it was
identified as Phase One of a long-term barred owl research program with the additional
phases implemented after this FHCP is approved.

When the Phase One Pilot Barred Owl Removal Experiment was initiated in 2009, the
Green Diamond NSO demographic study area was partitioned into areas of approximately
equal total acreage where barred owls were to be lethally removed (treated) and control
areas where barred owls would be undisturbed (untreated). To account for geographic
variation in habitat and both NSO and barred owl population densities, Green Diamond’s
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demographic study area was subdivided into three treated (Salmon Creek, Korbel/Mad
River/Little River and Wilson/Hunter/Terwer Tracts) and three untreated control areas (Ryan
Creek, Redwood Creek and Bald Hill/County Line Tracts, Figure 4-7). The objectives of this
experiment were to determine the cost and feasibility of doing lethal removal of barred owls;
estimate the impact of barred owls on NSO occupancy, fecundity, survival, and rate of
population change; and assess the effectiveness of barred owl removal to allow recovery of
NSO in the Plan Area. The results of this experiment were analyzed, peer-reviewed and
published in two scientific manuscripts. The first focused on the cost and feasibility (Diller et
al., 2014), and the second reported on the demographic response and potential for NSO
recovery following barred owl removal (Diller et al., 2016).
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Figure 4-7. Treated (barred owls lethally removed) and untreated (barred owls
undisturbed) areas on Green Diamond’s NSO demographic study area in north
coastal California.

4.3.2.1 Cost and Feasibility (full publication in Appendix C.2)
Lethal removal of vertebrates is often quite controversial for social and ethical reasons, but it

is also often criticized for reasons related to cost, feasibility and ability to achieve the desired
results. Lethal removal of barred owls had never been done, so the first objective of the pilot
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removal experiment was to document whether removals could be conducted efficiently and
effectively using practical, humane techniques, and at reasonable cost and staffing levels.
This portion of the experiment was conducted from 2009 through 2012.

The pilot barred owl removal experiment within the NSO demographic study area was
initiated on 15 February 2009, working under a permit to California Academy of Sciences
that allowed 20 barred owls to be collected. Following an evaluation by the Service of our
removal data from this pilot study, we were authorized to continue lethal removal in 2010 of
a maximum of 70 barred owls over a 3-year period, with no more than 30 individuals
removed in any given year.

We attempted to lethally remove all barred owls continuously in treatment areas that
behaved in a territorial manner except barred owls that potentially had dependent nestlings
or fledglings. The basic field methods involved locating barred owls in the treatment areas
with broadcast calls, luring the barred owl into proximity, and lethally removing the owl with a
shotgun. Prior to 2009, Green Diamond detected barred owls as a byproduct of standard
surveys to locate NSOs as part of Green Diamond’s demographic study. However, since
these surveys were reported to underestimated the number and location of barred owls
(Wiens et al., 2011), we began barred owl-specific surveys in 2009. If a territorial barred owl
was detected in a removal area during any survey, we returned to the site to locate it. If that
location was in a historical NSO territory, we first broadcast NSO calls. If NSOs were
present, Green Diamond did not attempt to lure barred owls. If NSOs did not respond within
approximately 400 meters of the working site, it was assumed there were no NSOs present
at the local site. We then broadcast a repertoire of barred owl lure calls using commercially
available remotely controlled digital caller to lure the owl to within 20 to 30 meters (the
preferred shooting range). Once a positive identification of a barred owl was made while it
perched on a branch, we collected the individual(s) using either a 20- or 12-gauge shotgun
equipped with an illuminated aimpoint. The distance and appropriately sized shot (#8 or 6)
was used to insure a quick and humane death while retaining a good specimen for scientific
purposes.

The cumulative time of all visits to a site to collect barred owls was calculated to depict
effort. Green Diamond recorded the total removal time as beginning with arrival by vehicle at
a location at or near the owl site and ending when leaving the location. Activities at the site
potentially included the following: walk to the actual collection site, set up the equipment and
initiate calling, kill and recover the barred owl(s), conduct initial field processing (e.g., collect
oral, cloacal and blood samples, and record basic field data), and broadcast additional lure
calls after owls were processed to determine whether other territorial barred owls were in the
area. Thus, we considered the time from arriving at a site until leaving that site as a “visit.”
We did not record the time needed to conduct general NSO surveys for Green Diamond'’s
NSO demographic study.

One person made 122 field visits to collect 73 of 81 barred owl! detected from 2009 to 2012.
It took an average of 2 hours, 23 minutes (range = 5 to 295 minutes per barred owl
collected) to collect and field process the 73 barred owls for scientific specimens. The eight
owls not collected after initial detection were never detected again during 16 repeat visits,
averaging 3 hours, 7 minutes suggesting the owls had abandoned their territories. Most owls
(79.5%) were collected at dusk or after dark, but daytime collection at known owl sites was
also effective and efficient. The mean time from arrival to making the shot (killing the owl)
was 52.1 (SE = 7.47) minutes for females, which was significantly less than the mean of
80.5 (SE = 10.99) minutes for males. The time taken to collect an owl upon arrival at a site
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was positively skewed for both females and males; that is, the majority of females and males
were collected within 30 and 90 minutes of arrival, respectively. During the first year of the
study, the majority of the owls collected were residents (birds present at a site for less than
one breeding season prior to removal). In subsequent years most birds were colonizers
(apparent new barred owls occupying a site following removal of birds from a site.

The results of this study indicate that removing barred owls can be both efficient and cost-
effective, from which we concluded that removal experiments should not be technically
challenging, but costs will vary depending on the context of the removal experiment (i.e.,
travel costs and need to do additional NSO and barred owl surveys). Removal experiments
will require maintenance control as previously suggested, but the cost of maintenance
removal should be less than the cost of original removal. The primary cost of doing a
removal experiment will likely not be dependent on the actual cost of removing barred owls,
but more likely on the costs associated with detection surveys of owls and other factors
associated with conducting a field experiment. For example, we estimated that the direct
costs of removing barred owls was less than 1% of the total survey costs associated with
conducting the removal experiment and estimating the NSO demographic response. In
summary, the results of this study indicated that barred owl removal was both technically
feasible and cost-effective, and that conducting removal experiments on existing NSO
demographic study areas would be most cost-effective because demographic histories and
locations of most NSOs are known (Diller et al., 2014).

4.3.2.2 Demographic Response of NSO to Barred Owl Removal (full publication in
Appendix C.2)

Green Diamond’'s long-term NSO demographic study provided almost 2 decades of the
largest pretreatment dataset from which to estimate the demographic response of NSO to
barred owl removal. The fundamental approach of Green Diamond’'s classic BACI
experiment was to determine if trends in any of the NSO demographic parameters changed
between treated and untreated areas following treatment (barred owl removal). Specifically,
we estimated occupancy parameters (rates of site occupancy, extinction and colonization),
fecundity, survival and rate of population change pre- and post-treatment to determine if the
relationship among any of these demographic parameters changed post treatment relative
to pretreatment. Based on the theoretical underpinnings of a BACI experiment, any
statistically significant post treatment changes in the parameters of interest can be attributed
to the treatment effect (barred owl removal). The extent to which the treatment reversed
negative impacts of barred owls on NSO can also provide compelling evidence relative to
the potential for barred owl removal to allow for the recovery of the NSO population on
Green Diamond’s study area.

Field methods included monitoring NSO by surveying the Green Diamond study area from
1990 to 2013 using vocal imitations or playback of owl calls. The objectives of the surveys
were to document occupancy status of owl territories, locate and confirm previously banded
owls, band unmarked owls, and document the number of young produced by each territorial
female. The number of surveys of each potential owl territory (i.e., owl site) in each study
area was normally three or more per year. The field methods to capture, mark, and resight
individual owls and to determine number of young fledged per female was the standard
protocol used in all the NSO demographic study areas (Forsman et al., 2011; Dugger et al.,
2016).
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The pilot barred owl removal experiment within our NSO demographic study area was
initiated on 15 February 2009, working under a permit to California Academy of Sciences
that allowed 20 barred owls to be collected. Following an evaluation by the Service of our
removal data from this pilot study, we were authorized to continue lethal removal in 2010 of
no more than 70 barred owls over a 3-year period, with a maximum of 30 individuals
removed in any given year.

As described in Section 4.3.2.1, we initially detected barred owls as a consequence of
standard surveys to locate NSOs from 1990 to 2009, but later began barred owl-specific
surveys in 2009. Following removal of barred owls from a site as described above, we
conducted additional barred owl-specific surveys to assess recolonization by barred owls at
removal sites. All territorial barred owls were continuously removed from the treated areas
regardless of their proximity to known NSO territories. However, some barred owls occupied
the same territory core, and sometimes even used the same nest site, from which the NSOs
were apparently displaced. These NSO sites were evaluated as case studies if the criteria
were met in which a former NSO territory was occupied by barred owls that inhabited the
same territory center (nest or primary roost sites). In these situations, the site was surveyed
at least once per month following the removal of the barred owls to determine the timing of
potential re-occupancy by either NSO or barred owls.

Most of the analytical methods followed Dugger et al. (2016) with the exception that specific
analytical techniqgues were employed to assess a treatment effect on the various
demographic parameters of interest. Specifically, for occupancy parameters, fecundity,
survival and rate of population change, different analytical techniques were used to assess
statistical model support or significant changes in treated and untreated areas pre- and
post-treatment (barred owl removal).

Some of the important demographic results were that NSO site occupancy was declining in
both treated and untreated areas, but following treatment, occupancy stabilized and began
to increase in the treated areas while it continued to decline in the untreated areas (Figure
4-8A). Potentially the cause for this was that barred owls caused more than a four-fold
increase in the estimate of NSO site extinction (i.e., probability that a NSO site will be
abandoned), but following barred owl removal, the extinction rate in the treated areas
returned to a level comparable to sites where barred owls were never present (Figure 4-8B).
This provides compelling evidence that barred owls were responsible for increases in NSO
extinction rates and that removal efforts were effective at removing this impact.

Apparent survival in both treated and untreated areas was declining 2% per year prior to
removal, but following treatment, mean apparent survival increased to 0.859 in the treated
areas, but remained low at 0.822 for the untreated areas. The mechanism by which barred
owls affected apparent survival in NSO is not known, but we believe it was unlikely that it
was due to direct effects on NSO mortality rates. It is known that barred owls can displace
NSO from their territory (Wiens et al., 2014). We also made anecdotal observations of NSOs
that no longer vocalized following occupation by barred owls at or near their territory core,
but we could still observe them when they flew up to take a proffered mouse. Thus, we
hypothesize that release from barred owl influence creates the appearance of increasing
apparent survival by allowing displaced NSOs in the floater population to regain a territory
and become more readily detected. Our empirical observations of NSOs recolonizing sites
within as little as 13 days provide support for this hypothesis.
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Probably the most dramatic demographic result was that prior to treatment, mean lambda
was declining 3.6% for all areas, but post treatment, mean lambda was 1.029 (2.9% annual
increase) and 0.87 for treated and untreated areas, respectively (Figure 4-9). Just as with
survival, the mechanism by which the treatment effect influenced lambda is not known. If the
sharp increase in lambda seen in this study were the result of increases in fecundity and
actual survival within the treated population, we would have expected a delay or lag of
several years in the lambda response. Instead, the immediate increase suggested that
similar to the effect on survival, much of the increase was probably due to displaced NSOs
in the floater population regaining territorial status and being detected. Furthermore, creating
an area free of barred owls may have increased the probability that floater NSOs rebuffed in
adjacent untreated areas could colonize the treated areas.

Fecundity was the only demographic parameter for which there was no significant treatment
response. The lack of evidence of an effect of barred owl removal on NSO fecundity was
likely to be at least partly caused by the high annual variation in fecundity. Furthermore, the
competitive interaction between barred owls and NSOs often results in the displacement of
NSOs (Wiens et al., 2014), and when this occurred, we were generally unable to detect the
female NSO. This manifested itself as a reduction in occupancy in the untreated versus
treated areas, but females that were not detected in a given year were by protocol excluded
from an estimate of fecundity. So although we did not find evidence of a change in the
number fledged per breeding female that we could detect, the total productivity did appear to
change in treated compared to untreated areas. Empirical counts of the number fledged at
active NSO sites post treatment (2009 to 2014) indicated that only 36 fledglings were
documented from an annual mean of 49.8 active owl sites in the untreated areas. In
contrast, during the same period, 133 fledglings were observed from an annual mean of
104.2 active sites in the treated areas.

Although based on a small number of case studies (n = 7), the empirical observations of
NSO recolonization suggested that NSOs were likely to re-colonize their former territories
following removal of barred owls. The very rapid recolonization of four sites by the original
resident NSOs also indicated that, at least in some cases, the resident owls apparently
remain in the vicinity of, or regularly investigate their former territory for years after being
displaced by barred owls. These results also suggest that barred owls are not simply
colonizing areas vacated by declining NSO populations, but rather that barred owls are
actively displacing NSOs as described by Wiens et al. (2014). The high and sometimes
rapid rate of re-colonization by both original resident and new NSOs following barred owl
removal suggests that at least in some cases, barred owls were keeping the NSOs from
preferred, high quality sites. The sites that were colonized by barred owls also had high
continuous occupancy by pairs of NSOs with high reproductive success before barred owls
invaded, which is further evidence that these sites were in high demand by NSOs. For our
study area, located within an intensively managed landscape where many of our NSOs
occupy young-growth sites that differed relative to other demographic study areas, the
barred owls tend to occupy the sites with more classic late seral habitat elements.

The overall conclusion from this initial experiment was that barred owls were primarily
responsible for negative impacts to most, if not al, NSO demographic parameters.
Furthermore, lethal removal of barred owls allowed the recovery of the NSO population in
the treated portions of Green Diamond’s study area. However, removal experiments may be
more difficult to implement and recovery may be slower in other areas where barred owls
have been present in large numbers for a longer period of time and the population of NSOs
has been more suppressed. Nevertheless, this experiment provides evidence that barred
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owl management will be vital to NSO conservation efforts associated with Green Diamond'’s
FHCP and future management options may be developed to assist in the recovery of the
NSO outside Green Diamond’'s ownership in at least the southern portions of its range
(Diller et al., 2016).
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Figure 4-8. Changes in NSO occupancy and extinction probability on Green
Diamond’s demographic study area in north coastal California. (A) Trend in NSO
occupancy in treated and untreated areas before and after treatment (barred owl

removal). (B) NSO extinction rates when barred owls are present and not removed,
barred owls are present and removed, and barred owls were never present.
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Figure 4-9. Estimates of the rate of population change from 1990 through 2013 on
Green Diamond’s NSO demographic study area in north coastal California. Dashed
line represents a stable population, lambda = 1.0.

Note: A more detailed review of the barred owl removal experiment with complete
references is provided in Appendix C.2.

4.3.3 Fisher

Like the NSO, Green Diamond has conducted extensive studies of fisher on its lands, dating
back to 1994.

4.3.3.1 Distribution

The first surveys for fishers on Green Diamond's ownership were track plate surveys
conducted in 1994 and 1995. These surveys were part of a Masters study to determine the
distribution and habitat associations of fishers across the ownership. A total of 99 and 139
fisher detections were obtained in 1994 and 1995 respectively. At least one fisher detection
occurred at 71 different stations during the 1994 and 1995 surveys. Fisher were detected on
26 of the 40 (65%) survey segments during both surveys combined. Fisher were the third
most frequently detected mammalian species with only gray fox and spotted skunks
detected in higher numbers. The distributional pattern of detections across the study area
indicated that almost all survey segments in the more interior Douglas-fir and mixed
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redwood-Douglas-fir had detections, while there were few detections in the more coastal
redwood areas and southern regions near Humboldt Bay and the Eel River drainage. There
were also few detections in the northern region near the Oregon-California border, but
Green Diamond’s ownership in that area only included coastal redwood stands.

Vegetation type was the only variable to be selected by the logistic procedure to predict
fisher occurrence in stands. The highest detection ratios (roughly equivalent to fisher
population density) was in the Douglas-fir zone followed by the mixed Douglas-fir/redwood
and redwood zone Green Diamond found no relationship between fisher detections and
stand age, canopy cover or topographic position. The average age of stands in which fishers
were detected was 42.6 years compared to 43.6 years of stands in which they were not
detected. A forward stepwise logistic procedure indicated that presence of fishers at the
station level was best predicted by elevation, volume of logs, basal area of conifer 52 to 90
centimeters dbh, percent slope and distance to the coast.

This study indicated that although fishers were generally well distributed across Green
Diamond’s ownership, detections occurred more frequently at higher elevations, further from
the coast and in stands with a predominant Douglas-fir component. Greater amounts of
hardwood and greater volume of logs were also associated with the occurrence of fishers.
Another study over a similar but larger geographic region including Redwood State and
National Park and Humboldt Redwood State Park also indicated that fishers were generally
less frequently detected in areas closer to the coast (Beyer and Golightly 1996). In addition,
this broader survey also showed a pattern with few fishers detected in the northernmost
(Smith River watershed) and southernmost (Eel River watershed) portions of the study area.
Contrary to the notion that fishers are associated with late successional forests, the mean
stand age in which fishers were detected in this study was 42.6 years and there was no
difference in stand age between stations with and without fisher detections. A survey of
Redwood National and State Parks provided corroboration relative to fisher habitat selection
in the redwood region (Slauson et al., 2003). An analysis of track plate surveys throughout
old growth and second growth portions of the park indicated that fishers were found more
than expected in second growth and less than expected in old growth. However, this study
also found that fishers were associated with structurally complex portions of the second
growth stands.

While the track plate surveys were not specifically designed for monitoring long term trends,
Green Diamond saw the opportunity to repeat the surveys at 10-year intervals to provide an
estimate of potential changes in distribution or abundance of fishers throughout the
ownership. In 2004, Green Diamond repeated the exact survey as it was conducted in 1994
and 1995. In addition, Green Diamond randomly selected 18 of the 40 original segments
and surveyed them in 2006. This additional survey in 2006 was prompted when the Hoopa
Tribal forestry’s fisher study reported a potential decline in fisher numbers (Higley and
Matthews, 2006). These additional surveys confirmed that the distribution of fishers across
the ownership remained unchanged. (The implications of these additional surveys relative to
fisher population trends will be discussed in the following sections.) A summary of all the
fisher detections across Green Diamond’s ownership that resulted from track plate surveys
and incidental sightings is depicted on Map 4-5.

4.3.3.2 Den and Rest Site Habitat

Although foraging habitat has to be critical to any predator, it is commonly assumed that
habitat used for denning and resting is most likely to be limiting on a managed landscape.
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Green Diamond conducted a radio telemetry study to quantify denning and resting areas
used by fishers in 1996 and 1997. The specific objectives of the study were:

Capture and radio collar fishers to locate rest and den sites

Quantify structures used for resting and denning

Quantify vegetation around the sites

Compare vegetation at rest and den sites to vegetation data collected at track plate
stations where fishers were detected

This information was used to evaluate management practices currently being applied under
the NSO HCP to determine if habitat provided under the HCP might also be beneficial to
fishers (Green Diamond 1992).

Of the 11 adult females captured, 9 showed evidence of having been reproductive based on
lactating or swollen teats when captured, or they were located in natal or maternal dens. A
total of nine dens were found for five of six females outfitted with radio transmitters. These
consisted of four natal (where the young were born) and five maternal (temporary refuge
sites for the kits) dens. The dens were located in four highly decadent live hardwoods, one
sound hardwood and four conifer snags. Natal dens were all in cavities in two tanoaks, one
chinquapin and one Douglas-fir snag. The mean diameter at breast height (dbh) was 76.5
centimeters (standard deviation = 15.6, range 62.5 to 95.3 centimeters). Maternal dens were
also all cavities: three appeared to be cavities excavated by pileated woodpeckers and two
appeared to have been created by fire. The cavities were in two tanoaks, two Douglas-fir
snags, and one western red cedar snag with a mean dbh of 112 centimeters (standard
deviation = 45.8, range 62.5 to 184.4 centimeters). Comparisons with other trees in the
stand indicated that den trees tended to be the largest trees available.

Green Diamond located 35 fisher rest sites in a variety of tree species and structures. Live
hemlock was the most common tree species in which rest sites were located followed by live
Douglas-fir and cedar. The most common structures used as rest sites were dwarf mistletoe
clumps in hemlocks (10), lateral branches and other mammal nests in Douglas-fir trees (7),
and mostly cavities in cedars (6). Although Green Diamond did not collect specific data on
use versus availability, general observations throughout the ownership indicate hemlock
with dwarf mistletoe is not a major component of most stands. This suggests fishers were
showing high selectivity for hemlock with its propensity to be infected with dwarf mistletoe.
Green Diamond found other rest sites in fir snags and logs, a variety of structures in
hardwood species and broken top redwoods. The mean dbh of trees with rest sites was
33.3 inches, with a range of 8.8 to 68.9 inches. Trees with rest sites spanned the full range
of available dbh size classes, but smaller trees were less likely to have suitable rest
structures compared to larger trees.

In summary, larger hardwood and conifers with cavities were particularly important to fishers
for den sites. Fisher use a wider range of structures for rest sites and these can be found in
a broad range of tree sizes compared to den trees. In contrast to den sites that occur in
cavities, rest sites tend to be in open structures such as mistletoe or debris platforms. In
general, on Green Diamond’s ownership, fishers were using the same types of structures in
trees for den and rest sites as those used by NSO for roosting and nesting on Green
Diamond’'s ownership. The primary difference is that fishers show a strong selection for
cavities for reproductive sites, while NSO show relatively little use of cavities for nesting.
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4.3.3.3 Foraging Habitat

As noted above, track-plate surveys were conducted in 1994-1995 as part of a Humboldt
State University graduate study to determine distribution and habitat associations of fishers.
Later in 2004 and 2006, these same survey segments were repeated to identify potential
trends in fisher distribution and abundance. The habitat associated with track plates could
best be described as foraging habitat, because the fisher was most likely moving through its
environment foraging when it detected the scent and entered the track plate box to eat the
bait. All of these individual track plate stations provided presence/absence data from which
Green Diamond estimated site occupancy models (MacKenzie et al.,, 2006) that
characterized foraging habitat affinities of an average fisher on Green Diamond’s ownership.
These models were also used to predict the probability of future occupancy by a fisher,
which will be discussed in Section 4.3.3.6.

The initial model building procedure resulted in selection of a year covariate that indicated a
decrease in occupancy for year 2004 relative to the other years that were surveyed. This will
be discussed in Section 4.3.3.6, but for purposes of understanding habitat associated with
fisher occupancy, the final site occupancy model of fisher track plate detections did not
include a year covariate and was based on 577 sites that satisfied the interior criterion for all
buffer sizes. The following variables in the order in which they entered the model were:

1. Elevation (positive coefficient)

2. Percentage of an 800-meter (2,624-foot) buffer containing stands of trees 6 to 20
years old (negative coefficient)

3. Percentage of whitewood tree species within the stand (positive coefficient)

Holding other variables constant, the odds of occupancy by a fisher was estimated to
increase with increasing elevation at the site, decrease with increasing amounts of 6- to 20-
year-old stands in the 800-meter buffer and increase with increasing percentage of
whitewood tree species within the stand where the track plate was located.

The positive relationship between the probability of fisher detection (occupancy), elevation
and amount of whitewood tree species was consistent with previous studies on Green
Diamond that showed increasing detections with increasing elevation and amount of
Douglas-fir forest (Klug 1997). The increase in occupancy rates with increasing elevation
and whitewood tree species is likely a result of various factors such as increased prey
diversity and potentially greater abundance of sites for resting and denning. Studies of fisher
prey base have not been done locally to document this assumption, but anecdotal
observations indicate a wider variety of potential prey species at higher elevations in
Douglas-fir’hardwood areas of the ownership. The whitewood stands on Green Diamond
ownership are also represented by a greater hardwood and hemlock/cedar component
which has been shown to be important for denning and resting sites.

Previous studies of fishers on Green Diamond’s ownership did not evaluate the spatial
component of forest age classes at a variety of scales as was done in this study. Green
Diamond constructed the age class covariates in the occupancy model from resource
selection modeling done for NSO (Appendix C). Green Diamond used the same age class
breaks for the fisher occupancy model since these age classes represent biologically
significant stages in the development of forest structure. (Hamm, 1995; Hamm and Diller,
2009) and Hughes (2005) documented that the young forests have high densities of dusky-
footed woodrats (Neotoma fuscipes), a key prey species for NSO (Courtney et al., 2004)
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and fishers in the redwood region (Golightly et al., 2006; Slauson et al., 2011). These young
forests also support numerous other prey species used by fishers, which suggests young
forest may be important as foraging habitat for fishers in a similar manner as they are
hypothesized to be used by NSO in the southern portion of its range. The older managed
stands with late seral structure are the primary areas used for resting and reproduction for
both NSO and fishers in this region (Courtney et al., 2004). If fishers and NSO use managed
forests in similar ways in the redwood region, one would not expect the negative relationship
between fisher occurrence and increasing amounts of 6- to 20-year-old forests. However,
despite the abundance of prey, fishers may be avoiding this age class for reasons not
readily applicable to NSO. Green Diamond hypothesized that fishers may be avoiding young
stands due to increased risk of predation, increased human activity associated with
producing young stands on a managed landscape or other factors that are beyond current
knowledge of fisher ecology.

NSO are noteworthy for their tolerance of human activity. They will allow people to approach
to a very close distance, and observations within Green Diamond’s study area indicate they
show no apparent avoidance of areas with high levels of harvesting activity. The same does
not appear to be true for fishers. While doing fisher telemetry work reported previously, it
was common to have fishers leave their rest site while an approaching field biologist with a
radio receiver was still hundreds of meters away. It appears that fishers simply do not
tolerate human activity in close proximity. If fishers avoid areas with high levels of human
activity associated with timber harvesting, it would seem that the O- to 5- rather than the 6- to
20-year-old age class would enter the top occupancy model with a negative coefficient.
Green Diamond believes the O- to 5-year-old age class likely gets even less use by fishers
than the 6- to 20-year-old age class, but because it only spans a 5-year period, the total
area within a given sub-basin in this age class tends to be limited. To understand why, it is
necessary to understand the pattern of timber harvesting on Green Diamond’s ownership.
The initial logging of old growth forests in this area tended to create whole watersheds or
sub-basins of similar aged stands. As the stands within a given area reach merchantable
age, typically Green Diamond initiates even-age harvesting. This harvesting continues within
the constraints of the California FPR, which limits harvest unit size and provides adjacency
constraints, i.e., adjacent timber stands cannot be harvested for 3 to 5 years following the
even-age harvest of the first unit. Therefore, once started, logging activities are ongoing at a
relatively constant rate for 20 to 30 years until most of the unconstrained harvest units have
been logged in a given area. This steady rate of harvesting results in an initial increase in
the amount of young age classes (0 to 5 and 6 to 20) until the rate of harvest matches the
rate of ingrowth (stands moving from a younger into an older age class). Therefore, the
amount of 0- to 5-year-old age class reaches a plateau at approximately one third the
amount of 6- to 20-year-old age class, which explains why the latter age class is a better
covariate for the amount of harvesting activity within a given area. The results from the
Hoopa study (Higley and Matthews, 2009) do not appear to support this disturbance
hypothesis, since they found fishers selecting for stands that had been recently harvested.
However, Hoopa Tribal Forestry is not subject to California FPR, and they have developed
their own forest management plan. Their timber harvesting is not concentrated in selected
sub-basins so presumably their disturbance is more dispersed.

4.3.3.4 Trend in Habitat
Although Green Diamond cannot quantify future potential fisher denning and rest site

habitat, implementation of Green Diamond’s 2007 AHCP will result in an overall increase in
the amount of older stands that will develop as part of riparian and geologic protection
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areas. Figure 4-8 shows the trend in stand age class distribution, which indicates that
approximately 25% of the Plan Area is in riparian management zones and that the average
age of these stands increases from 44 to 94 years-old by the end of the permit period.
Presumably, this will result in an overall increase in potential denning and resting habitat for
fishers, but it is an untested hypothesis that age alone is sufficient to create this type of
habitat for fishers.
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Figure 4-10. Trend in the age class distribution of timber stands within riparian zones.
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Using the same projection of future landscapes as described for NSO (Section 4.3.1.5,
Trend in Habitat Fitness), Green Diamond projected future probability of fisher occupancy,
i.e., habitat suitable for foraging. Assuming non-habitat variables, e.g., elevation and
proportion whitewood, remain at some mean value, Green Diamond extended the projection
of spatially explicit estimates of fisher occupancy in the study area at 10 year intervals from
2010 to 2060. The changes in probability of fisher occupancy across Green Diamond's
ownership can be seen by decade in Map 4-6. The map indicates that projections of fisher
occupancy are dynamic across the ownership, but there is also a tendency for the lower
elevation, more coastal regions to have lower estimates of occupancy. The overall trend
indicates that the habitat associated with the highest projected occupancy (more than 0.80)
declines from 135,592 acres (47% of ownership) in 2010 to 103,826 acres (36%) in 2040
and then stabilizes for the next 20 years (Figure 4-9). However, if the two highest categories
of projected occupancy are combined, the proportion of Green Diamond’'s ownership in
these two categories only declines a modest amount from 206,292 acres (71%) in 2010 to
180,248 acres (62%) in 2060. It should also be noted that the fisher occupancy model is
best characterized as predicting the probability that habitat will be used as foraging by fisher
and it does not include a more comprehensive assessment of habitat in a manner similar to
the NSO habitat fitness.
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Figure 4-11. Percentage of Green Diamond Resource Company ownership in different
projected decadal fisher probability of occupancy categories. Occupancy values <1.0
represent habitats projected to have below while those 2 1.0 are projected to have above
average probability of occupancy.

4.3.3.5 Population Density

It was noted previously that track plate surveys indicated that fishers were well distributed
across the majority of the ownership and detection rates suggested that fishers were relatively
abundant in many areas. A Humboldt State University Masters study conducted in 2002 and
2003 (Thompson, 2008) employed a capture-resight technique to quantify the abundance and
density of fisher on two separate 100-square kilometer (km?) study sites on Green Diamond’s
Plan Area. Following trapping, remote cameras were used to photograph (resight) fishers. Given
the problems associated with estimating density of animals that roam over large areas, radio
telemetry was used to determine the proportion of time individual marked fishers spent in the
study area. The proportional use of the study area by each marked individual was considered
an animal equivalent, with full time occupancy equaling a full-time animal equivalent. Animal
equivalents were then summed and used in a mark-recapture population estimator in place of
the number of marked animals. The radio telemetry data were also used to get home range
estimates.

There were sufficient radio telemetry data to estimate home range for 15 fishers. The mean
home range was 602 + 48 hectares for females, and 882 + 400 hectares for males. Female
home range size was not different across study sites. Density estimates calculated by dividing
study site area by mean home range size for both study sites combined resulted in 0.17 female
fisher/km?® and 0.11 male fisher/km®. Based on mark-resight estimates, mean population density
of male and female fishers was 0.07 + 0.01 fisher/lkm? and 0.11 + 0.02 fisher/km?, respectively
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for both years and both study sites combined. Estimates of fisher density on Green Diamond'’s
ownership using either technique were higher than any estimates in western North America and
similar to the highest reported estimates from the Northeast (Fuller et al., 2001). While this study
did not estimate fisher population throughout Green Diamond's ownership, it did confirm the
track plate survey conclusion that fishers were abundant in many portions of the ownership.

4.3.3.6 Population Trends

There were no surveys specifically designed to monitor trends in fisher populations on Green
Diamond’s ownership. However, as noted above, repeated track plate surveys in 1994, 1995,
2004 and 2006 provided an opportunity to estimate potential changes in annual occupancy
rates of fishers throughout the ownership (Figure 4-10).
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Figure 4-12. Site occupancy estimates for fisher based on track plates surveys
conducted on Green Diamond ownership during 1994-95, 2004 and 2006. Red diamonds
represent mean annual estimates for year-by-replicate combinations, and red lines show
90% confidence intervals. Open circles represent sites surveyed once during the initial
surveyperiod; “+” representreplicate sites surveyed during the same survey period; and

diamonds represent a second complete survey during the same year.

As discussed in Section 4.3.3.3, the repeated individual track plate stations provided
presence/absence data, from which Green Diamond estimated site occupancy models
(MacKenzie et al., 2006) that characterized foraging habitat of fishers on Green Diamond’s
ownership. This analysis of fisher occupancy included a year covariate that provided the
opportunity to determine if there was any statistical support for variation among years in
occupancy. Results of that analysis yielded a top model that included the year covariate

Forest HCP



4-40

indicating a decrease in occupancy for year 2004 relative to the other years that were surveyed
(Figure 4-10). While there are other potential explanations for a reduction in occupancy, the
simplest explanation is that the fisher population was reduced in 2004 relative to other years.
This corresponds to an apparent reduction in the fisher population on the Hoopa Reservation
immediately to the east of the Green Diamond study area. On the Hoopa Reservation, Higley
and Matthews (2009) estimated fisher population density in 2004 to 2005 was less than half the
previous estimate during 1998 to 1999. They also noted a change in the sex ratio from
approximately two females per male to 0.6 female per male. With no direct evidence explaining
the cause of this apparent reduction in fisher numbers, they postulated it may have occurred
due to changes in fisher predator numbers, disease or changes in prey populations. In addition,
Higley and Matthews (2009) also reported that the fisher population was rebounding from the
2004 to 2005 decline, which is consistent with Green Diamond’'s observed increase in
occupancy in 2006. Clearly these comparisons are circumstantial, but it does suggest that fisher
populations are dynamic and may fluctuate at a regional level. However, most importantly, all
these data suggest the fisher population has been resilient with no evidence of a decline during
the last two decades. A more detailed review of fisher habitat and population trends with
complete references is provided in Appendix C.3.

During 2010 and 2011, Green Diamond conducted a pilot study within a specific portion of the
ownership to assess the function of different trail cameras and collect current information on
Martes presence. In 2010, Green Diamond deployed remote cameras at stations centered on a
2-km® hexagonal grid randomly located on the ownership (Slauson et al., 2007). Green
Diamond randomly selected units to sample, but also focused on areas where marten were
detected during prior track plate surveys from 2004 and 2006. Cameras were deployed for a
minimum of three weeks at each station and baited stations with raw chicken and a commercial
trapping lure as an attractant. Cameras were baited and checked weekly with the general
exception that some stations were baited and checked every other week due to complications
with access due to weather or other demands on field personnel. During the pilot work in 2010,
several camera models were tested to assess reliability, ease of use, function and other
important factors. In 2011, Green Diamond began placing two RECONYX cameras (models
HC500 and PC800) at each sample unit. Cameras were located approximately three to five
meters and at right angles from the bait tree. Green Diamond sampled 75 2 square kilometer
units with cameras between September 2010 and June 2011 and obtained photographic
evidence of fisher at 45 stations (60%) and marten at eight stations (10.6%). Seven out of eight
stations had multiple visits by marten. Fisher were detected at 75% of the stations with marten.
Green Diamond cannot directly compare the results of the camera surveys to past surveys with
track plates, but the results suggest that fisher occurrence remains relatively high in the
northern portion of the plan area (Map 4-5).

434 TreeVoles
4.3.4.1 Distribution and Habitat

Surveys specifically designed to document distribution and/or relative abundance of tree voles
across the ownership have not been conducted due to the lack of any known technique by
which voles can be directly surveyed, i.e., there are no techniques by which tree voles can be
easily captured or censused. However, stand-level searches for tree vole nests designed to
understand nest characteristics and habitat associated with nests were conducted on Green
Diamond’s ownership from 1994-1996 and then again in 2001-2005. In addition, as part of NSO
and other wildlife surveys, Green Diamond’s wildlife crew recorded all incidental sightings of
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tree vole nests. Collectively, these stand-level surveys and incidental sightings created a
reasonable approximation of the distribution of tree voles within the ownership (Map 4-7).

Additional evidence of the distribution of tree voles across the Plan Area can be obtained
through analysis of NSO food habits. Since NSO surveys and monitoring were first initiated in
1989, Green Diamond’s field biologists opportunistically collected all regurgitated owl pellets.
The pattern of tree vole distribution based on NSO pellet analysis (Map 4-8) suggested that the
distribution of tree voles was more extensive relative to the vole surveys and incidental sightings
(Map 4-7). Presumably, NSO food habitats provided a more reliable index of tree vole
distribution compared to ground surveys by field biologists. The general pattern is that tree voles
are most abundant in the Korbel and Mad River region and less abundant to the north and
south.

4.3.4.2 Nest Habitat

From 1994 to 1996, Green Diamond studied the abundance, nest characteristics and nest
dynamics of Sonoma tree vole nests on its ownership by:

e Randomly sampling 46 stands from six stand age classes (six to nine stands per age
class) to estimate abundance of tree vole nests

¢ Randomly selecting vole nests in each sampled stand and measuring all trees with a
dbh >3.0 inches within a 0.1-acre circular plot centered on the nest tree to evaluate vole
nest tree characteristics

¢ Intensively surveying 2.5-acre grids for tree vole nests, with six sampling periods to
estimate nest occupancy over time, including: fall 1994; winter, spring and fall 1995; and
winter and fall 1996

e Non-randomly selecting two stands, known to have high tree vole density, each within
the five oldest stand age classes, for estimating nest occupancy

Green Diamond found 185 Sonoma tree vole nests in the five oldest stand age classes
sampled, and no nests in the 10- to 19-year-old age class, but occasionally observed vole nests
in 10- to 19-year-old stands elsewhere on the ownership. Density of active tree vole nests
increased with stand age among the five oldest age classes, ranging from 1 nest per hectare in
20- to 29-year-old stands to 6.21 nests per hectare in 60-year-old stands. It is unknown whether
the number of vole nests accurately reflects the number of voles because tree voles may have
multiple nests. Nest persistence did not differ among stand age classes, and estimated median
persistence time for vole nests was 28.6 months (95% CI = 25.8 to 34.8 months). Green
Diamond found vole nests in eight tree species and one nest on the ground. Eighty percent of
nests were in Douglas-fir trees, with tanoak the next most common tree species. Most of the
nests found in tanoaks appeared to have been constructed initially by squirrels. As stand age
increased, vole nests were located in larger trees, higher in trees and farther from the bole of
the tree. Nest trees were similar in size to surrounding trees in younger stands but became
disproportionately larger than surrounding trees as stand age increased.

From 2001 to 2005, Green Diamond sampled 68 24.7-acre square grids, and found 32 of these
areas to be inhabited by tree voles. The age of forest stands sampled ranged from 23 to 129
years old. A total of 129 vole nests were located with a range of 1 to 19 per grid. Of the vole
nests located, 46.5% were assessed as inhabited and 83.7% were located at the bole of the
tree. Nests were located in seven species of tree and five different deformities or structures on
the tree. Nests were found in a wide range of tree sizes (mean = 53 centimeters, SE = 15
centimeters) and heights (mean = 11.9 meters, SE = 0.5 meter). The mean dbh of trees on nest
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plots was not different from random plots, but log volume and number of stumps was greater on
random plots than nest plots. There was no difference in slope or canopy closure in nest versus
random plots. Green Diamond observed a positive relationship between vole abundance and
forest age and distance from coast. Again, abundance was greatest toward the southern interior
of the study area.

The Green Diamond studies and analyses indicate tree voles are rare or absent from the
coastal portions of the study area and increase in abundance with greater distance from the
coast. This phenomenon is most likely linked to the increasing presence of Douglas-fir, their
primary forage, in more interior areas. Green Diamond found tree voles were present in a wide
range of forest ages but abundance of nests was positively related to forest age.

4.3.4.3 Trends in Abundance and Habitat

As noted previously, there are no techniques by which tree voles can be readily captured or
directly censused, so there are no tree vole population data available on Green Diamond’s or
adjacent ownerships. However, as described above, Green Diamond continuously collected and
analyzed NSO pellets since 1989. The relative frequency of tree voles in the diets of NSO has
been used to estimate their distribution and abundance in Oregon (Forsman et al., 2004b).
However, prey selection by NSO is almost certainly neither random nor constant at shorter
annual intervals (i.e., NSO are likely to shift prey selection based on the relative abundance or
availability of a suite of prey species) so that annual variations in relative frequency may not be
a reliable indicator of trends in the vole population. However, if the detection of tree voles
remains had been treated using an occupancy modeling approach (MacKenzie et al., 2006), the
probability of a tree vole being detected within an individual NSO territory through searching for
and analyzing NSO pellets could have been calculated and occupancy of tree voles in the owl's
territory estimated. Unfortunately, this rather novel approach to detecting trends in animal
populations was not well developed or understood at the time that these data were collected
and the analysis was not done. Therefore, although Green Diamond does not believe it is an
unbiased index of trends in abundance, the proportion of tree voles in NSO pellets as depicted
on Figure 4-11 were the only data available to estimate tree vole population trends in the Plan
Area. The figure suggests a decline from a high in 2000 to a low period from 2001 to 2006.
However, there was also a sharp decline in the effort and the total number of NSO pellets
collected from 1998 to 2004, so the changes in proportion could be influenced by sampling
errors associated with small sample sizes during this period or changes in prey selection by
NSO. Green Diamond has continued to collect pellets at NSO sites during visits to NSO sites on
an annual basis, but additional dissection and analysis of pellet data has not been conducted
since 2009.
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Figure 4-13. Trend in ratio of tree voles (TV) to total prey items identified in northern
spotted owl pellets collected on Green Diamond ownership, 1989-2009.

The inability to capture or directly census tree voles has limited Green Diamond’s ability to
understand their habitat associations. As a result, the studies of tree vole habitat associations
based on nest searches have only produced relatively simplistic models of vole habitat on
Green Diamond’'s ownership. Generally, Green Diamond found voles in stands older than 20
years old and with at least 20% composition of Douglas-fir, but vole nest abundance increased
with the age of stands suggesting that the best habitat was the older stands. Green Diamond
also documented that the median persistence of visible vole nests was a little over two years
and the nest trees tended to be larger than the surrounding trees. From these observations,
Green Diamond assumed that larger more complex trees where nests could be hidden in
deformities and cavities may provide for greater longevity of nests. Studies done to the east of
Green Diamond’s ownership on Forest Service land concluded that tree vole nests were found
in stands that contained many late-seral/old-growth forest attributes such as large diameter,
older and variably sized trees (Dunk et al., 2009). It seems likely that forest fragmentation may
also reduce habitat fithess potential for tree voles, but the lack of any demographic studies of
tree voles has precluded any direct assessment of this phenomenon. In summary, Green
Diamond assumes that the best habitat occurs in older stands with more complex structure
stands with a higher component of Douglas-fir that are larger or more connected to other older
stands.

Green Diamond is not aware of any direct data on the dispersal distance of tree voles. However,
to get an idea of what voles were capable of recolonizing, we reviewed the University of
California at Berkeley Fritz-Metcalf photographic collection for historical photographs of areas
that we know are currently occupied by tree voles. Based on photographic evidence and
historical accounts, there were entire sub-basins of several thousand acres or more near
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Korbel, CA in which all of the old growth was completely removed in the early 1900s and then
most of the second growth was logged in the 1980s and 90s. These are areas in which we have
documented to have a relatively high density of tree voles based on nest surveys, anecdotal
observations and analysis of NSO pellets. This provides evidence that tree voles can recolonize
large areas from which all habitat was removed, but we do not know how rapidly this may have
occurred.

The only other data available is based on a telemetry study of home ranges and movements of
tree voles in Oregon. Assuming a circular home range, the radius of median and mean home
ranges were 15.5 and 23.5 meters, respectively (Swingle, 2005). Swingle (2005) also
documented that the mean distance between alternate nests of individual voles was 45 meters.
Based on these two lines of evidence, we made the assumption that tree voles should be able
to disperse at least 50 meters through marginal habitat (Swingle, 2005), Green Diamond
projected the amount of potential tree vole habitat (older than 20 years-old with 20% or more
Douglas-fir) in future landscapes using the same harvest forecasting as was done for NSO and
fisher (Figure 4-12). The trend in vole habitat after projected timber harvest varies between
48.5% (2030) and 50.2% (2050) of the IPA (Map 4-9).

This is a minimum estimate of suitable habitat for tree voles given Green Diamond observed
vole nests in forest stands that do not meet the minimum criteria in its model. This analysis also
factored in the riparian management zones and geologic protection areas mandated by Green
Diamond’'s 2007 AHCP, which will result in a future landscape comprised of approximately
25% protected areas. This will result in an increase in the amount of older stands within the Plan
Area, although many of the older stands will be relatively linear with a high proportion of edge.
Green Diamond assumes these older riparian stands will provide a source population and
connectivity to younger stands that will develop into a suitable age for colonization by tree voles
over the term of the plan (Map 4-10). The quantity and arrangement of vole habitat within
specific watersheds will vary over time as a result of harvesting and the connectivity provided by
protected areas (Map 4-10). While many aspects of the habitat projections for tree voles
remains untested, it seems intuitive that a landscape with a large complex network of older
riparian stands connecting to developing younger stands will provide better habitat and
opportunities for recolonization than the historical managed landscape in the past, most of
which was harvested twice with little or no remnant forest structure.
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Figure 4-14. Amount of suitable tree vole habitat on Green Diamond ownership at 10-year
intervals. Suitable habitat is forest stands older than 20 years of age with at least 20%
basal area of Douglas fir.

4.4 OTHER SPECIES CONSIDERED IN HCP ALTERNATIVES

441 Marten
44.1.1 Distribution and Habitat

Until the fall of 2010, no surveys were conducted with the specific objective of determining the
distribution or habitat associations of marten on Green Diamond’s ownership. However, all the
field techniques described above designed to survey, capture or resight (photograph) fishers
were equally suitable for martens. This means the extensive track plate surveys and field
techniques used to detect or capture fishers were equally likely to detect or capture martens if
they were present." Given the dual functionality of the track plate surveys, Green Diamond
determined there were no marten detections during the 1994 or 1995 track plate surveys. The
protocol Green Diamond used for fishers was initially designed and tested for marten in the
Sierras (Fowler and Golightly 1994). In addition, other regional track plate surveys conducted at
the same time detected no martens (Beyer and Golightly 1994). The repeat track plate survey
conducted in 2004 yielded six marten detections at four track plates in Pecwan Creek
(Map 4-11). To confirm the tracks recorded on track plates were marten, Green Diamond placed
camera traps at select locations and obtained photographic confirmation. Repeating the track
plate survey in 2006, Green Diamond obtained 13 marten detections at eight track plates in
Pecwan Creek and one at a track plate in lower Bear Creek (Map 4-11). Green Diamond also
confirmed marten detections in Bear Creek with a camera trap. It should be noted that although
martens were detected at track plates where fishers had been previously detected in Pecwan

! The 1994 and 1995 track plate protocol used for Green Diamond fisher surveys included design and testing to
detect martens in the Sierras. (Fowler and Golightly 1994)
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Creek, no martens and fishers were detected at the same track plate during the same survey
period. However, fisher and marten were detected at the Bear Creek track plate in 2006.

The lack of detections of martens during most surveys does not prove that they were absent,
but the preponderance of negative data certainly indicated that martens were either very rare or
absent over most of the Plan Area. As noted in Section 3.2.4, the only known population of
martens within the historical range of the Humboldt subspecies occurs east of Green Diamond’s
ownership on Forest Service land. Presumably, the only martens detected on Green Diamond’s
ownership in 2004 and 2006 were dispersers or peripheral residents from this core population.
Recent camera surveys conducted in 2010 and 2011 detected marten in the same vicinity
(within one mile) of the 2004 and 2006 detections but the same survey effort failed to detect any
marten west of the Klamath River (Hamm et al., 2012). It appears that marten continue to
occupy this area of managed lands on the periphery west of the core population on public lands.

Green Diamond's research also confirms that the marten is found in serpentine areas, a
unique habitat type used by martens in this area (Slauson et al.,, 2007). One of the few
areas where Green Diamond has detected marten on its ownership in serpentine habitat is
an area known as Rattlesnake Mountain in Del Norte County. This area contains a sparse
overstory tree canopy with an extensive understory of dense brush and rocky substrate. Also,
in Blue Creek and Pecwan Creek, collaborative research found marten in second growth forest
with a mixture of hardwood and conifer tree species where redwood is not dominant. This
suggests that marten habitat may not be limited by the presence or absence of extensive
old growth forest. Rather, it may be that the marten is capable of occupying a variety of forest
habitats.

In October 2012, Green Diamond, the U.S. Forest Service and the Yurok tribe, initiated a new
study to scientifically evaluate marten dispersal ecology. The objectives of the study were to
estimate the number of individuals entering second growth habitats west of the core population
on Forest Service ownership and monitor fates and movements of a radio collared subset of
animals. Additional objectives of the study were to determine female denning sites as well as
monitor collared animals for rest site use. Between 2012 and 2014, 33 uncollared martens
detections occurred along the camera transect line deployed adjacent to the core population on
Forest Service land and the dispersal study area on Yurok and Green Diamond ownership. A
total of 17 marten were captured and collared at camera transect locations, and an additional
five marten were captured and collared at non-camera transect trap locations. Of the 22
individual marten (8 females, 14 males) radio collared in the study area, six marten exhibited
dispersal behavior (movements more than 1 mile from initial capture location), but none of the
collared animals appeared to attempt crossing the Klamath River west of the study area. Fifty-
nine percent of the study population survived through mid-year 2014, and mortalities appear to
be primarily caused by predation from bobcat (Lynx rufus) as evidenced by forensic necropsy.
A greater proportion of males (57%) died in the study, and anecdotal information suggests that
forest roads may have been a contributing factor in predation events. The preliminary evidence
suggests that bobcats may pose a serious threat to the survival of marten (especially young
males), but predation by fishers was not identified as a single cause of mortality. Yet, fishers
were detected at 100% of camera stations deployed for the dispersal study. We cannot relate
these detections in the dispersal study to numbers of fishers, but they are quite abundant in
this landscape, and this observation is supported by prior track plate surveys conducted by
Green Diamond. Our prior assumption that fishers also pose a serious threat to marten may be
incorrect. Additional studies on the habitat use and overlap of home ranges for these two
species should be conducted to better understand interactions between these two
mesocarnivores and how predation by bobcats may influence marten in this area.
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The data from this ongoing research have not been fully analyzed, but an increasing amount of
field data from designed studies suggests that marten have expanded into managed lands
since the initial track plate surveys conducted by Green Diamond in 1994, and now, resident,
reproducing martens exist in this landscape. Radio tracking of the 22 collared marten resulted
in the location of at least 35 rest and den sites, and a minimum of three collared females have
successfully produced kits that were observed on remote cameras deployed at natal and
maternal den sites. Efforts are underway to determine reproductive status of additional females
suspected to have denned and vegetation sampling will take place at known rest and den sites
later this summer and fall. This study will represent new information regarding habitat use by
marten on managed forests in northern California.

4.4.1.2 Population Trend

With the overall dearth of marten detections, Green Diamond lacked data to assess any trends
in the marten population. However, as noted in Section 3.2.4, at the same time that the core
population of martens in north coastal population was apparently declining, martens were
detected to the west of the core population for the first time on the ownership in 2004 and 2006.
In addition, a marten was detected further to the west in Prairie Creek Redwoods State Park in
2009 and 2010. While these survey results do not allow for a definitive assessment of the trend
in the coastal marten population, it appeared as if martens were dispersing further from their
core population during the mid-2000s relative to the 1990s. It may be strictly coincidental, but
this potential expansion of martens occurred at the same time that fishers were apparently
undergoing a temporary decline in their population (Section 4.3.3.6). Negative interaction
between fishers and martens has been noted in numerous locations throughout their range
(Daniel 1960; Krohn et al., 1997; Hamlin et al., 2010) and the potential expansion of martens
with fewer fishers may be the result of this interspecific interaction. Regardless of any potential
localized expansion of martens within Green Diamond’s ownership, it remains clear that the
marten population was small and isolated to only a small portion of the ownership. As noted
above for fisher, Green Diamond conducted pilot surveys with cameras in 2010 and 2011 to test
field techniques and collect current presence/absence data within a limited portion of the
ownership where marten were previously detected. Before 2010, no surveys were conducted
with the specific objective of determining the distribution or habitat associations of marten on
Green Diamond’s ownership. However, Green Diamond'’s prior efforts and field techniques were
equally suitable for martens. During 2010 and 2011, Green Diamond conducted a pilot study
within a specific portion of the ownership to assess the function of different trail cameras and
collect current information on Martes presence. In 2010, Green Diamond deployed remote
cameras at stations centered on a 2-km? hexagonal grid randomly located on the ownership
(Slauson et al., 2007). Green Diamond randomly selected units to sample, but also focused on
areas where marten were detected during prior track plate surveys from 2004 and 2006.
Cameras were deployed for a minimum of three weeks at each station and baited stations with
raw chicken and a commercial trapping lure as an attractant. Cameras were baited and checked
stations weekly with the general exception that some stations were baited and checked every
other week due to complications with access from weather or other demands on field personnel.
During the pilot work in 2010, several camera models were tested to assessing reliability, ease
of use, function and other important factors. In 2011, Green Diamond began placing two
RECONYX cameras (models HC500 and PC800) at each sample unit. Cameras were located
approximately three to five meters and at right angles from the bait tree. Green Diamond
sampled 75 2-km? units with cameras between September 2010 and June 2011 and obtained
photographic evidence of marten at eight stations (10.6%). Seven out of eight stations had
multiple visits by marten.
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