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September 7, 2012

Mr. Stan Dixon, Chairman

California Board of Forestry and Fire Protection
P.O. Box 944246

Sacramento, CA 94244

RE: Northern Spotted Owls and the California Forest Practice Rules
Dear Chairman Dixon and Board Members:

The Environmental Protection Information Center (“EPIC”) respectfully submits the following
comments regarding necessary revisions to California Forest Practice Rules (“FPRs”) pertaining
to Northern Spotted Owls (“NSQO”).

It is clearly time for the Board of Forestry and Fire Protection (“Board”) to revise the FPRs to
ensure compliance with the federal Endangered Species Act (“ESA”), 16 U.S.C. 88 1531 et seq.
The ESA prohibits “take” of listed species. Section 3 of the ESA defines “take” to mean “harass,
harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any
such conduct.” 16 U.S.C. § 1532(19). As currently written, the FPRs are at odds with “take”
avoidance guidelines produced by the U.S. Fish and Wildlife Service (“Service”). See
Attachments A & B. Failure to revise the FPRs leaves individual timberland owners at risk of
violating the “take” prohibition of the ESA by harming NSO through habitat removal and
degradation. Such failure also leaves the Board and timberland owners at risk of prosecution for
such illegal “take.”

In order to bring the FPRs into harmony with the Service’s “take” avoidance guidelines, the
Board should delete 14 CCR 919.9(g)[939.9(g)] (hereinafter “Option G”).

Background

In 1999, then California Department of Forestry and Fire Protection (“CAL FIRE”) Director Ms.
Andrea Tuttle send a letter to the U.S. Fish and Wildlife Service requesting that the agency begin
providing consultation (or “Technical Assistance” as it has come to be known) to landowners
and the Department pertaining to NSO “take” avoidance proposals in individual Timber Harvest
Plans (“THPs”). Up to this point, CAL FIRE had been relying on consultations provided by the
Department of Fish and Game (“DFG”) to make its determinations with respect to NSO “take”
avoidance.
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The Service conducted Technical Assistance for THPs proposing to follow the provisions of the
Forest Practice Rules pursuant to 14 CCR 919.9(e)[939.9(e)] utilizing the criteria set forth in14
CCR 919.9(9)[939.9(g)] (“Option G™). The Service conducted such Technical Assistance for
eight years, covering hundreds of THPs in the range of the NSO.

However, in 2008 the Service determined that it could no longer conduct Technical Assistance
for NSO “take” avoidance. The Service cited two main reasons for their decision.

First, the Service found that it could no longer afford the costs and staff time required to conduct
Technical Assistance. The Service requested that the State contribute to the funding of this
program. The State however has refused due to budgetary constraints.

Second, the Service cited its frustration with the THP review process as administered by CAL
FIRE and cited the ineffectiveness of the current FPRs (particularly Option G) to prevent direct
and cumulative impacts to NSO. CAL FIRE was thus thrown into the business of determining
the likelihood of “take” on its own.

In 2008, the Service provided CAL FIRE with a document entitled “Regulatory and Scientific
Basis for U.S. Fish and Wildlife Service Guidance for Evaluation of Take for Northern Spotted
Owls on Private Timberlands in California’s Northern Interior Region” (hereafter referred to as
‘Regulatory and Scientific Basis’).[Please refer to Attachment A] The Regulatory and
Scientific Basis document detailed the many failings of the Forest Practice Rules and the CAL
FIRE THP review program to protect NSO from illegal “harm.” The Service clearly stated why
the FPRs are not sufficient to avoid “take:”

“When the FPR guidelines were adopted in 1992, data relating habitat variables to
occupancy, reproduction, and survival of NSO were limited. The FPR guidelines for
avoiding incidental take of NSO were therefore based on comparison of proposed post-
harvest habitat conditions with the amount and of quality of habitat observed at occupied
NSO sites described in various studies. Under this standard, habitat modification
potentially could result in substantial reduction of reproduction, survival, and occupancy
at NSO activity centers without the appearance of take, because habitat conditions
resemble other low-quality NSO territories. NSO are known to occupy low-quality sites
where their reproduction and survival are substantially reduced (Franklin et al. 2000,
Dugger et al. 2005); the existence of these low quality sites suggests that reliance on
habitat conditions corresponding to the presence or of owls at historic territories
represents a low bar for determining habitat thresholds and take.””(United States Fish
and Wildlife Service 2008)

The Service then provided evidence in support of its contention:

*“...our combined experience with hundreds of THPs indicates that the cumulative effects
of repeated entries within many NSO home ranges has reduced habitat quality to a
degree causing reduced occupancy rates and frequent site abandonment. In a large
proportion of technical assistance letters to CAL FIRE and industrial timberland owners



during the past five years, we noted the lack of NSO responses at historic territories, and
described habitat conditions considered inadequate to support continued occupancy and
reproduction.” (Emphasis added) (p 11)

The same document advises that,

*...the strong differences in trends observed on private versus federal lands supports the
contention that management on private timberlands is creating habitat conditions that do
not support sustained occupancy by NSO.” (p 12)

The Service cited three main reasons why the current Rules do not represent the most effective
manner of avoiding “take.” These include antiquated habitat definitions that do not accurately
represent the best available science and knowledge regarding habitat known to support NSO
occupancy. The second reason is that the current Rules merely require the retention of an
aggregate amount of habitat within the two analysis radii (0.7 miles and 1.3 miles) as opposed to
requiring that specified amounts of high-quality habitats be retained. Finally, the Service cited
the devastating effects of the cumulative impacts of multiple entries into NSO home ranges over
a short period of time.

The Service additionally provided to CAL FIRE a set of “take” avoidance guidelines tailored for
the coast and northern interior respectively. [Please refer to Attachments A and B of for this
correspondence] These guidelines represent the best available standard for NSO “take”
avoidance and were intended to supplement the Department’s review and “take” avoidance
determinations. The guidelines were designed to replace Technical Assistance on a plan-by-plan
basis thus representing programmatic consultation with the Service as provided in 14 CCR
919.9(e)[939.9(e)].

CAL FIRE and NSO “take” avoidance

It is EPIC’s position that CAL FIRE does not have the authority to determine the likelihood of
“take” of NSO, and that this authority is not something that the Board may confer. The
provisions of 14 CCR 919.10[939.10] do not and cannot grant CAL FIRE the authority to
determine “take” but rather simply prohibit a THP from being approved that would result in such
“take.” CAL FIRE does not have such authority for several reasons.

First, States do not have the authority under the federal Endangered Species Act (ESA) to
determine the likelihood of “take” of NSO, or any other federally-listed species for that matter.
Secondly, CAL FIRE is relying on Rules that are antiquated and that have been shown to result
in significant impacts to NSO. Finally, CAL FIRE does not possess the experts or the expertise
at the local and regional level to support determinations of “take” avoidance. Rather, CALFIRE
is currently exercising a tremendous amount of discretion in the absence of best available science
and adequate regulatory standards. While CALFIRE does employ one part-time biologist, he
only reviews plans sparingly, and no other independent biologists are consulted. Rather,
CALFIRE is relying on so-called “Spotted Owl Experts” employed by individual timberland
owners to support its determinations.



While CAL FIRE does in some instances fall back on the Service’s guidance, the Department
has an inconsistent policy for application of these guidelines, often simply cherry-picking from
the guidance as opposed to implementing them as programmatic Technical Assistance. The
Service has clearly indicated that its standards and guidelines are the most effective manner of
avoiding “take,” yet the Department continues to rely on the provisions of Option G where this
Rule is proposed for use by landowners.

Deletion 0f14 CCR 919.9(g)[939.9(9)]

The deletion of Option G from the FPRs would resolve the current situation in several ways.
First, deletion of Option G would still leave landowners with the option to either prepare a
Spotted Owl Resource Plan (SORP), a Habitat Conservation Plan (HCP) for NSO, or consult
with the Service via the application of the programmatic guidelines (14 CCR 919.9(e)[939.9(e)]).
This approach would functionally limit the amount of discretion that CAL FIRE could exercise,
and would give CALFIRE adequate regulatory standards and scientific basis to support its
determinations. Second, deletion of Option G would eliminate confusion and provide
landowners with regulatory surety that their activities are in compliance with a federally-
approved “take” avoidance standard. Finally, the deletion of Option G would reduce the
likelihood of “harm” or “take” and provide coverage for landowners as well as the Board against
“take” prosecution.

Conclusion

Option G as currently contained in the FPRs are antiquated and no longer supported by the best
available science. Option G has resulted in substantial and ongoing “harm” to NSO through
logging practices that are no longer supportable. While most landowners, large and small, have
voluntarily begun to implement the Service’s guidance in the absence of HCPs, there are still
outliers stuck in the past who continue to cling to a system of Rules which are antiquated and
inadequate to achieve their own goals of “take” avoidance. In particular, Sierra Pacific
Industries continues to employ the provisions of Option G across its vast ownership with
significant potential consequences of the owl on and adjacent to the company’s lands. In
February 2012, EPIC provided Sierra Pacific Industries with a 60-day Notice of Intent to Sue
under the citizen’s suit provisions of the federal ESA for alleged “take” of NSO. This action is a
direct consequence of the Board’s failure to address the glaring inadequacies in its Rules, as well
as Sierra Pacific’s own detrimental activities. At this time, we still intend to bring this case into
court.

EPIC encourages the Board to seriously consider our request to delete Option G from the Rules.
The time has come for the Board to change its Rules pertaining to NSO in order to reflect the
current scientific and regulatory landscape. Failure to do so leaves individual operators at risk of
causing “take” of NSO and leaves the Board and individual operations out of compliance with
the only known federally-approved “take” avoidance standards for California. As with the
Anadromous Salmonid Protection Rules (ASP Rules) the Board finds itself out of compliance
with a federally-approved “take” avoidance standard with respect to NSO. Failure to act on this
proposal will only serve to exacerbate the situation and leave the Board and operators across the
State at risk of prosecution under the federal ESA and will likely continue the trend of significant



adverse direct and cumulative impacts accruing to NSO as a result of the antiquated and
unsupportable standards of Option G.

Sincerely,
Rob DiPerna Andrew Orahoske
Industrial Forestry Reform Advocate Conservation Director

Environmental Protection Information Center
145 G Street, Suite A

Arcata, California 95521

Office: (707) 822-7711
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Introduction

In 1999, the California Department of Forestry and Fire Protection (CALFIRE)
requested that the U.S. Fish and Wildlife Service (FWS) review timber harvest plans
(THP) and Non-industrial Timber Management Plans to ensure that such plans would not

result in incidental take of northern spotted owls (NSO). For nearly a decade, the FWS



provided this technical assistance. At first, the criteria and thresholds employed by the
FWS to make our take evaluations were based on habitat retention regulations in the
California Forest Practice Rules (Title 14, California Code of Regulations) (FPRs), which
were originally developed collaboratively by the FWS, California Department of Fish and
Game (CDFG), CALFIRE, and the California Board of Forestry. However, as
knowledge of the habitat relationships of this species increased after 1992, the FWS
increasingly made use of new scientific information to guide our evaluations of the
potential for incidental take. The accumulation of published research results, combined
with direct field experience with management of NSO and their habitat, resulted in
substantial changes in the quantity and quality of habitat the FWS considered necessary
to maintain continued occupancy and reproduction at NSO territories.

In 2008, the FWS returned responsibility for THP review to CALFIRE, the
authorized agency under the California Environmental Quality Act. As a part of this
transfer, the FWS provided CALFIRE with documentation of the criteria and thresholds
currently used by the FWS in making take evaluations. This documentation, hereafter
called the FWS guidelines, represents the best scientific information available to the FWS
upon which to base evaluations of the likelihood of incidental take resulting from timber
harvest operations in the Northern Interior Region. The FWS guidelines are not
regulations and are not intended to substitute for regulations; they do, however, provide
the scientific and biological foundation for reviewing proposed projects and determining
the likelihood of incidental take of NSO. In this report, we provide the scientific basis for

the FWS guidelines.



The habitat descriptions within the FWS guidelines were developed to enable
CALFIRE personnel (who may not have extensive experience with NSO biology and
habitat associations) to evaluate the likelihood of take posed by a proposed THP. This
process contrasts with the technical assistance process formerly conducted by the FWS,
wherein NSO experts conducted detailed evaluations of stand structure, habitat quantities,
and NSO survey results to support a determination of the likelihood of take. While the
FWS believes that expert review should play a central role in these evaluations, it is also
true that robust habitat retention guidelines may be used to avoid take. Application of
habitat retention guidelines in the absence of expert review, however, may limit
managers’ flexibility to classify habitat based on specific local conditions and to design
harvest proposals based on these conditions.

Evaluation of the scientific bases of the FWS guidelines for NSO in the Interior
Region of California (Klamath Province) is dependant on understanding the concept and
regulatory definition of take, the practical and operational considerations of determining
the likelihood of take, and the information supporting our conclusion that existing habitat
guidelines in the FPRs are not sufficient for avoiding take. It is also important to
recognize the difference between the use of habitat guidelines in the determination of

take versus descriptions of desired habitat conditions for conservation of NSO.



Section I: Regulatory and operational aspects of take evaluation

guidelines

A. Regulation and definition of take under Endangered Species Act
Regulatory Authority

Section 9(a)(B) of the Endangered Species Act of 1973 (ESA) prohibits the take
of listed species within the United States, except as provided in section 10 of the ESA,
which allows for permitted incidental take on private lands. Section 9 is intended to

protect individual members of listed species.

Regulatory definition of take
The ESA defines “take” as “...to harass, harm, pursue, hunt, shoot, wound, kill,
trap, capture, or collect, or attempt to engage in any such conduct.” The term “harm” is
further defined in 50 CFR 17.3:
“Harm” in the definition of “take” in the Act means an act which actually kills or
injures wildlife. Such act may include significant habitat modification or
degradation where it actually kills or injures wildlife by significantly impairing

essential behavioral patterns, including breeding, feeding, or sheltering.

Process for estimating the likelihood of incidental take and establishing habitat retention
guidelines

Although the regulatory definition of take clearly expresses the intent of the
ESA’s Section 9, it does not provide any metrics or criteria upon which a determination

of take should be made. Because our reviews of proposed projects under section 9 are



typically conducted prior to project implementation, our determination is an estimate of
the likelihood of take, based on the predicted effects of the project. Habitat retention
guidelines such as those in the FPRs are intended to provide guidance as to the amount
and quality of habitat that must be retained in order to avoid incidental take of NSO at
sites where the species is known to occur. When the FPR guidelines were adopted in
1992, data relating habitat variables to occupancy, reproduction, and survival of NSO
were limited. The FPR guidelines for avoiding incidental take of NSO were therefore
based on comparison of proposed post-harvest habitat conditions with the amount and
quality of habitat observed at occupied NSO sites described in various studies. Under
this standard, habitat modification potentially could result in substantial reduction of
reproduction, survival, and occupancy at NSO activity centers without the appearance of
take, because habitat conditions still resemble other lower-quality NSO territories. NSO
are known to occupy low-quality sites where their reproduction and survival are
substantially reduced (Franklin et al. 2000, Dugger et al. 2005); the existence of these
low-quality sites suggests that reliance on habitat conditions corresponding to the
presence or absence of owls at historic territories represents a low bar for determining
habitat thresholds and take.

Recent results from demographic studies of NSO in the Klamath Province provide
new insights into the relationships between habitat and NSO population rates (e.g.,
occupancy, reproduction, and survival). By developing predictive models of these
relationships, Franklin et al. (2000) and Dugger et al. (2005) introduce the concept of
habitat fitness potential (HFP); “the fitness conferred on an individual occupying a

territory of certain habitat characteristics” (Franklin et al. 2000:558). Habitat fitness



potential is a function of both the survival and reproduction of individuals within a given
territory. Evaluation of habitat parameters influencing these rates provides a more
rigorous measure of “significant impairment of essential behavioral patterns such as
breeding, feeding, or sheltering” that is readily incorporated into review of timber harvest
plans. By incorporating the concept of HFP, the FWS can evaluate the predicted effects
of habitat modification on fitness of NSO potentially affected by a project. Evaluation of
incidental take based on habitat modification that measurably and significantly reduces
the fitness of NSO within the project area (as estimated by HFP models) provides a
quantitative element to our estimation of “significant impairment of breeding, feeding
and sheltering” in Section 9 of the ESA. Furthermore, HFP models also provide
information allowing determination of significant thresholds that may occur, such as
average habitat conditions corresponding to HFP < 1.0 (territorial pair not replacing
themselves).

Description of the structural characteristics of NSO habitat and delineation of the
range of habitat conditions corresponding to essential activities such as nesting, roosting,
and foraging is a critical element of developing guidelines for evaluating the likelihood of
incidental take. Determination of the amount of suitable habitat that must be retained in
order to avoid incidental take of NSO is strongly influenced by the range of forest
conditions that are classified as suitable habitat. The HFP models of Franklin et al.
(2000), Olson et al. (2004), and Dugger et al. (2005) contain a limited number of habitat
variables and relatively coarse definitions of NSO habitat, and therefore must be
supplemented with additional information on forest structural parameters that support

classification of forest habitat as suitable for nesting and foraging. Because the



structural attributes of habitat immediately surrounding nests are easily quantified, data
supporting classification of nesting habitat are readily available (see section II1.C).
Foraging habitat, on the other hand, is more variable and spatially extensive, requiring
intensive radio-telemetry studies to measure use of various habitat conditions by NSO. In
recent studies by the National Council for Air and Stream Improvement (NCASI),
correlations between habitat data from detailed forest inventories and nocturnal locations
of radio-tagged NSO and California spotted owls were used to estimate resource selection
function (RSF) models (Irwin et al. 2007a,b) that quantify complex relationships between
the owls and their environment. These models allow evaluation of the relative use of
specific forest structural variables, such as tree size class distribution and stand density,
by foraging NSO. The studies of Irwin et al. (2007), combined with other telemetry
studies (Solis and Gutierrez 1990), provide the basis of our definitions of suitable
foraging habitat for NSO in the Northern Interior Region.

Criticism of the THP review process is frequently focused on the use of
“thresholds” that simplify complex gradients of habitat quality into a single value (e.g.,
40% suitable habitat within 1.3 mile radius, or 185 ft* of basal area). The FWS has long
recognized that many different combinations of habitat structure and amount may support
a viable NSO territory; evaluation of these combinations by technical experts has been
our primary role in technical assistance. However, to maintain consistency and
incorporate new information it is necessary to implement unambiguous habitat standards
and criteria (i.e., thresholds) that delineate conditions under which take is deemed
unlikely. Thresholds do not represent arbitrary lines through consistent data sets; rather,

they represent the preponderance of evidence derived from careful evaluation of the



results and conclusions of many published studies, supplemented by data sets from
credible sources.

Derivation of habitat thresholds from published studies consists of two
consecutive steps. First, we consider the relationship or trend between habitat features
and spotted owls. For example, most studies show that habitat use by foraging NSO is
positively correlated with increasing tree size. These consistent, statistically significant
relationships then serve as the foundation for subsequent choice of habitat values that
correspond with viable NSO territories. We emphasize habitat parameters that receive
disproportionate use by NSO, or are correlated with fitness. In this second step, we
evaluate the pattern and distribution of data from a wide range of sources and attempt to
identify ranges of values that correspond to consistent use. Deriving the central
tendencies within complex, inconsistent data is a difficult task, and often requires input
from the researchers responsible for published studies.

Despite consistent patterns of habitat selection by NSO, structural conditions of
forest habitats occupied by NSO are highly variable, particularly in the diverse conifer-
hardwood forests of the Klamath Province. We recognize that habitat retention
guidelines must incorporate the range of habitat conditions used by NSO for nesting,
roosting, and foraging, while at the same time ensuring that habitat conditions are not
degraded to the point where significant impairment of breeding, feeding, and sheltering
occurs. The FWS guidelines achieve this balance and provide a robust method for
evaluating the likelihood of take because they describe a range of habitat conditions

representing the central tendency for high-quality nesting habitat, nesting roosting



habitat, foraging habitat, and low-quality foraging habitat that may provide prey

resources (Fig. [.A.1).

Figure 1.A.1: Conceptual model of spotted owl habitat functions, relative habitat quality,
and associated forest structural conditions.
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This process must be distinguished from the simple application of “minimum
habitat standards” that correspond to the lowest denominator of observed habitat use. To
illustrate this, Figure I.A.1 depicts the relationship between California Wildlife Habitat
Relationships system (WHR) class 4M and relative use of habitat by NSO. The FPRs
classify 4M stands as suitable for nesting, roosting, and foraging by NSO. Although 4M

encompasses a wide range of stand conditions, some of which may be suitable as




foraging habitat, it largely consists of stand conditions rarely used by NSO. For this
reason, the use of existing minimum habitat standards such as those currently in the FPRs
may result in take of NSO and are insufficient for programmatic use in take avoidance

reviews of THPs.

B. Evidence indicating that regulatory guidance in the current Forest Practice
Rules is not adequate to avoid incidental take of NSO
New information available

The current FPRs governing habitat retention for NSOs were developed in 1992
and predate much of the published research used in the FWS guidelines. In particular,
studies correlating habitat and NSO fitness measures, and radio-telemetry studies of
habitat use by foraging NSO (Irwin et al. 2007b) provide information directly applicable
to evaluation of timber harvest-related impacts to NSO. During the past decade, the FWS
has incorporated the results of new research into Technical Assistance on a plan by plan
basis. However, with the February 2008 return of THP review to CALFIRE, the large
number of recently published studies requires that a full synthesis of current knowledge
be conducted and incorporated into updated take evaluation guidelines. This synthesis,
and the habitat retention guidelines that it supports, are presented in section III of this

report.

FWS experience in technical assistance process

The FWS’ primary source of information regarding habitat conditions and NSO

status on industrial timberlands in the Northern Interior Region has been our review of
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THPs. In the THP review process, FWS staff carefully evaluated historical NSO records
and results of current surveys conducted in the plan area, as well as the habitat data
provided in support of the THP. In cases where timber harvest was proposed in close
proximity to an NSO activity center, the FWS evaluated habitat conditions in the field.
The THP review process was conducted on a plan-by-plan basis, which does not permit
systematic assessment of habitat conditions and NSO status across an entire ownership.
However, our combined experience with hundreds of THPs indicates that the cumulative
effects of repeated entries within many NSO home ranges has reduced habitat quality to a
degree causing reduced occupancy rates and frequent site abandonment. In a large
proportion of technical assistance letters to CALFIRE and industrial timberland owners
during the past five years, we noted the lack of NSO responses at historic territories, and
described habitat conditions considered inadequate to support continued occupancy and
reproduction. This highlights the need for refined, objective criteria to determine the

likelihood of NSO take when assessing THPs.

Analysis indicating loss of territories under Forest Practice Rules

To quantify the pattern of territory loss identified during the technical assistance
process, we compared results of protocol surveys conducted at verified NSO territories
supporting at least one year of occupancy by paired owls on Forest Service lands
(N=196) with similar data from private timberlands (N=75) in Shasta and Trinity
counties. The data set consisted of activity center status records in the California
Department of Fish and Game’s Spotted Owl Database (CDFG-NSO database),

supplemented with territory locations and recent survey records received during technical
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assistance. We first evaluated the validity of activity center records in the CDFG-NSO
database, and eliminated 18 sites on private lands due to lack of verification of status.
The remaining 57 private-land activity centers had verified NSO status in at least one
year between 1989 and 2007; 44 of these sites had supported pairs during at least one
year. Of these verified pair sites, 54% declined from pair status to no response, and an
additional 23% declined from pair status to a territorial single owl during subsequent
protocol surveys (Figure I.LB.1). On Forest Service-administered lands, 80% of pair sites
did not change status during the same time periods. While we recognize that annual
variation in survey effort and results at this relatively coarse scale of resolution may
influence this type of analysis, the strong differences in trends observed on private versus
federal lands supports the contention that management on private timberlands is creating

habitat conditions that do not support sustained occupancy by NSO.

Figure I.B.1. Status of valid historical northern spotted owl activity centers (pair sites
only) when resurveyed after 5-10 years. Data are from U.S. Fish and Wildlife Service
technical assistance records and USFS monitoring records
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Section I1: Summary of the FWS NSO Take Evaluation Guidelines

The FWS guidelines provide a step-by-step process for evaluation of the
likelihood of incidental take posed by proposed THPs (Appendix A). The steps include:
(1) verifying the accuracy of NSO activity center location and status; (2) reviewing
survey coverage and results to determine whether protocol has been met; and (3)
evaluating the quantities and quality of habitat to be retained at each NSO home range
potentially affected by the proposed THP. To assist the reader, this section briefly
summarizes the analysis areas, habitat quantities, and habitat definitions used in step (3)
of the FWS guidelines. See Appendix A for the full take avoidance analysis guidance
provided to CALFIRE.

The FWS guidelines specify three spatial scales that form appropriate analysis
areas for evaluation of habitat at NSO home ranges. The fourth analysis area, the ‘outer
core’ represents the area between the core area and the total home range area (Table I1.1).
Within each analysis area, the FWS guidelines describe the quantities of habitat that must
be retained in each of four functional habitat categories to avoid incidental take of NSO.
These categories are: (1) high-quality nesting/roosting habitat; (2) nesting/roosting
habitat; (3) foraging habitat; and (4) low-quality foraging habitat (Table I1.2).
Descriptions of the stand structural attributes corresponding to each functional habitat
category are given in Table I1.3. Table 1.4 provides additional considerations for use in

prioritizing habitat areas for retention.
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Table I1.1: Spatial scales used to evaluate
habitat conditions at northern spotted owl activity
centers in the Northern Interior Region

Analysis Radius Area

Area

Nest Site 1000 feet 70 acres
Core Area 0.5 mile 502 acres
Outer Ring 0.5—-1.3 mile | 2,908 acres
Home Range 1.3 miles 3,410 acres

Table I1.2: Minimum quantities of habitat to be retained within four functional habitat
types to avoid incidental take of northern spotted owls on private timberlands in the
Northern Interior Region

Analysis . .
Area Functional Habitat Type
High- Nesting/ . Low-quality Total
quality . Foraging h Suitable
NR Roosting Foraging
Core area | 100 acres | 150 acres | 100 acres 50 acres 300 acres
‘O}ltef 655 acres 280 acres 935 acres
ring
Home
range 100 acres | 150 acres | 755 acres 330 acres | 1335 acres
(total)

Table 11.3: Values for selected stand structural parameters used to classify
nesting/roosting and foraging habitat for northern spotted owls in the Northern Interior

Region
Parameter Functional Habitat Type
High-quality . . . Low-quality
NR Nesting/Roosting | Foraging Foraging
Mix ranging Mix ranging Mix ranging
Basal area > 210 ft* /acre from 150 to from 120 to from 80 to
>180 ft* /acre >180ft* /acre >120ft* /acre
Quadra‘Flc > 15 inches > 15 inches > 13 inches > 11 inches
mean diameter
Large trees per >3 >3 >5 NA
acre
> Mix ranging
Canopy closure >60% >60% from 40 to > 40%
100%
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Table 11.4: Guidelines for prioritizing habitat to be retained to avoid incidental take of
northern spotted owls on private timberlands in the Northern Interior Region

Tree Species
composition

Mixed conifer stands should be selected over pine-dominated stands

Abiotic
considerations

Distance to nest

Nesting/roosting and foraging habitat closest to identified nest trees,
or roosting trees if nest unknown

Contiguity

Nesting/roosting and foraging habitat within the 0.5 mile radius
must be as contiguous as possible

Minimize fragmentation of foraging habitat as much as possible

Slope position

Habitats located on the lower 1/3 of slopes provide optimal
microclimate conditions and increased potential for intermittent or
perennial water sources

Aspect Habitats located on northerly aspects provide optimal vegetation
composition and cooler microclimates
Elevation Habitat should be at elevations < 6000 feet, lower elevations are

preferred
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Section I11: Scientific Basis for NSO Take Evaluation Guidelines

A. Fundamentals of spotted owl habitat relationships

Northern spotted owls exhibit clear, consistent patterns of habitat association, and
these associations must provide the foundation of habitat management guidelines. In the
1990 Conservation Strategy for the Northern Spotted Owl, the Interagency Scientific
Committee (Thomas et al. 1990) stated that:

“With the exception of recent studies in the coastal redwoods of California, all
studies of habitat use suggest that old-growth forests are superior habitat for northern
spotted owls. Throughout their range and across all seasons, spotted owls consistently
concentrated their foraging and roosting in old-growth or mixed-age stands of mature and
old-growth trees....Structural components that distinguish superior spotted owl habitat in
Washington, Oregon, and northwestern California include: a multilayered, multispecies
canopy dominated by large (>30 inches dbh) conifer overstory trees, and an understory of
shade-tolerant conifers or hardwoods; a moderate to high (60-80 percent) canopy closure;
substantial decadence in the form of large, live coniferous trees with deformities- such as
cavities, broken tops, and dwarf mistletoe infections; numerous large snags; ground cover
characterized by large accumulations of logs and other woody debris; and a canopy that is
open enough to allow owls to fly within and beneath it.”

Fifteen years later, the conclusions of the Interagency Scientific Committee were
echoed in the Scientific Evaluation of the Status of the Northern Spotted Owl (Courtney et
al. 2004), who found that the habitat attributes identified by Thomas et al. (1990) remain
important components of NSO habitat. Notably, positive relationships were found with

the aforementioned attributes whether the samples of owl and random locations were
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within old-growth forest, non-old growth forest, National Parks, public land, private land,
or an Indian Reservation. In 2008, the Recovery Plan for the Northern Spotted Owl
(USFWS 2008) again reiterated the association of NSO with older forest conditions,
stating; “Spotted owls generally rely on older forested habitats (Carroll and Johnson
2008) because such forests contain the structures and characteristics required for nesting,
roosting, and foraging.” A major advance in our understanding of NSO habitat
relationships from Thomas et al. (1990) to the present is that we now have a much better
understanding of the spatial scale of habitat selection (Hunter et al. 1995), Meyer et al.
1998, Zabel et al. 2003) and relationships of habitat to owl fitness (Franklin et al. 2000,

Dugger et al. 2005).

I11.B: Analysis Areas

Management guidelines for territorial organisms are typically spatially explicit;
that is, they apply to an area corresponding to the movements and activity patterns of the
individuals occupying a territory. Spotted owls are territorial raptors that range widely in
search of prey but are ‘anchored’ during the breeding season to a nest site (central-place
forager). Evaluations of NSO habitat are usually conducted at two spatial scales; the
home range and core areas. The home range is the “area traversed by the individual in
its normal activities of food gathering, mating, and caring for young” (Burt 1943:351).
Within home ranges, areas receiving concentrated use, typically surrounding the nest site
and favored foraging areas, are called core areas. Because the size and pattern of NSO
space use are typically unknown, estimates of use areas are derived from radio-telemetry

studies. The analysis areas employed in the FWS guidelines are based on a subset of
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estimates that describe the outer perimeter of NSO activity areas, thus incorporating the
areal extent most likely to contain important resources. In this section we review and
summarize information related to home range size and patterns of space use within home
ranges by NSO.
Home Range (1.3-Mile-Radius, 3,410-Acre) Analysis Area

The FPR guidelines for avoiding take of NSOs during timber operations in the
Klamath Province indicate the amount of habitat to be retained within 1.3 miles of
activity centers. The size of this area was originally based on estimated median annual
home range sizes for NSO pairs in northern California, Oregon, and Washington
(Thomas et al. 1990, USFWS 1992). There are numerous analytical techniques for
estimating home range sizes based on animal locations (reviewed in Powell 2000). One
of the most commonly used classes of home range estimators is the minimum convex
polygon (MCP). Because MCP consists of a single polygon encompassing all or the
majority of telemetry locations, this method may be viewed as providing a representation
of the area containing the home range, including unused and infrequently used areas
(Powell 2000, Laver and Kelly 2008). Generally biased large, MCP home range estimates
provide relatively conservative values on which to base the size of habitat-analysis areas.
Other home range estimators such as utilization distributions (e.g., kernel density
estimates: see Powell 2000) de-emphasize areas less frequently used and typically yield
smaller home range estimates that, when converted into circular analysis areas, may
exclude distant, but potentially important, patches of habitat (see Figure 2.b.1). At the
upper end of utilization distributions (e.g.; 90-100%), however, kernel estimates may

resemble MCP polygons and circular analysis areas (Anthony and Wagner 1999).
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Estimates of home range size are also important for developing management
prescriptions and evaluating impacts of human activities on NSO. For the purpose of
quantifying habitat and the impact of proposed modification of habitat, median home
range estimates from radio telemetry studies are transformed into circular ‘analysis areas’
that are used as surrogates for actual home ranges (Fig. 2.b.1). Based on the median
MCP home range estimate for NSO pairs in the Klamath Province, the FWS currently
uses a circular analysis area of 1.3 mile radius (3,398 acres; Thomas et al. 1990, USFWS
1992). While this practice provides a practical and uniform method for quantifying NSO
habitat, circular analysis areas will generally not correspond directly with areas actually
used by NSO. Landscape pattern, both in terms of topographic features and vegetation
pattern; prey distribution, abundance and availability; as well as distribution and/or
abundance of competitors and predators are all likely to influence NSO territory and
home range shape (Anthony and Wagner 1999).

Our understanding of space use by NSO is limited by lack of comparability
among published studies due to variation in estimation methods, duration and seasonality
of data collection, and whether estimates are for individuals or pairs. By looking for
commonalities among studies and using a “strength of evidence” approach, however, we
can evaluate whether the available information provides broadly modal values that are
useful for conservation planning. Because the primary purpose of this review is to
evaluate appropriate spatial scales for evaluation of effects to territorial paired NSO, we

have focused on conservative estimates of year-round (annual) space use by NSO pairs.
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Figure 111.B.1: Comparison of MCP and adaptive kernel home range estimates with
corresponding circular analysis areas at an actual northern spotted owl home range.

= = = 90% Adaptive Kernel - 2160 acres

The sizes of NSO home ranges are influenced by a variety of factors, including
geographic differences in diets and habitat characteristics (Carey et al. 1992, Zabel et al.
1995). Therefore, we restricted our assessment of the validity of the 1.3-mile-radius
analysis area to home range studies conducted within the Klamath Province. Because the
outer analysis area should be large enough to include habitat needed to meet all major life
history requirements and should accommodate areas important to both members of most
pairs, we largely restricted our evaluation to studies that provided MCP estimates of the
sizes of home ranges used year-round by pairs or paired individuals.

Home range studies conducted in the Klamath Province after the FPR guidelines
were formulated support the use of a 1.3 mile radius analysis area, as this distance is

encompassed by the confidence intervals of nearly all the home range studies we
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compiled. (see Figure I11.B.2). Carey et al. (1992) found that the sizes of NSO pairs’
home ranges were related to the type of forest and the degree of forest fragmentation
(Table II1.B.1). Pairs’ home ranges in clumped, old forest were substantially smaller than
the 1.3-mile-radius analysis area, whereas those in fragmented forest were somewhat
larger than the analysis area. The authors suggested that management areas should be
slightly larger than 1.3 miles, however, to encompass oblong-shaped home ranges. Zabel
et al. (1993) provided estimates of 21 pairs” home ranges in two different study areas in
the region (see Table II1.B.2). They did not report the sizes of pairs’ annual home ranges,
but the average sizes of pairs’ nonbreeding season home ranges were similar to the size
of the FWS guidelines’ outer analysis area. Pairs’ annual home ranges would likely be
larger than these values because their breeding- and nonbreeding-season home ranges
probably do not completely overlap. In a different study, the mean cumulative pair MCP
home range size for 9 pairs in the Medford, Oregon area was 3,971 acres (SD=1,063
acres), which is also similar to the 1.3-mile radius analysis area (Wagner and Meslow
1989). A fourth study by Irwin et al. (2006) showed greater mean home range sizes for 3
study areas in the region than the 1.3-mile radius analysis area used in the existing FWS
guidelines (see Table I11.B.3). The FWS recognizes that because of differences in
methodology between these studies and those originally used to support the 1.3-mile
radius analysis area (see Thomas et al. 1990, USFWS 1992), the results cannot be
rigorously compared (see Powell 2000, Laver and Kelly 2008). Nonetheless, mean MCP
values for home range area from more recent studies suggests that the outer analysis area
should be somewhat larger than the 1.3-mile (3,410-acre) guideline (Figure I11.B.2). We

elected to retain the current guideline because, 1) the high degree of variability in MCP
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estimates in Figure I11.B.2 does not compel us to reject the home range estimate in our
existing guidelines in exchange for any particular alternative size, and 2)
disproportionately high use of habitats closer to nest sites by NSO (see core areas, below)
leads us to emphasize habitat conditions closer to nests, rather than expanding home

rangc arca.

Figure 111.B.2: Mean Minimum Convex Polygon home range sizes (acres) for northern
spotted owls in the Klamath Province, CA and OR. Error bars represent +1 standard
deviation. Horizontal line shows the size of the Fish and Wildlife Service guidelines’
outer analysis area (3,410 acres).
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Carey et al. 1992 = pairs’ annual home ranges, A = Klamath Mountains, clumped forest, B = Klamath
Mountains, fragmented forest, C = Umpqua, fragmented forest; Irwin et al. 2006 = paired-individuals’
annual home ranges, A = Hilt, B = Medford, C = Yreka; Zabel et al. 1993 = pairs’ nonbreeding-season
home ranges, A = Mad River, B = Ukonom.
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Table 111.B.1: Minimum Convex Polygon estimates of annual home range sizes (acres)
for northern spotted owl pairs within different types of forest in the Klamath Province,
Oregon (Carey et al. 1992)

Area* No. Pairs Mean SE
MCC 3 1317 143
MCF1 5 4139 870
MCF2 6 4438 645
Recommended - 4843 -

*MCC = mixed-conifer, clumped, Klamath Mountains old forest; MCF1 = mixed-conifer, fragmented,
Umpqua River Valley, old forest; MCF2 = mixed-conifer, fragmented, Klamath Mountains old forest.

Table 111.B.2: Minimum Convex Polygon (100%) estimates of home range sizes (acres)
for northern spotted owls in the Klamath Province, California (Zabel et al. 1993)

Study Area Mad River Ukonom
Mean SD Mean SD
Individuals
NB* 1989 890 2572 857
B* 1043 447 1460 578
A* 2456 1124 2847 1374
Pairs
NB* 2787 986 3721 1409
B* 1436 368 1900 756

*NB = nonbreeding season home range; B = breeding season home range; A = annual home range.

Table 111.B.3: Estimated cumulative (100%Minimum Convex Polygon) home range
sizes (acres) for selected* territorial individual northern spotted owls in the Klamath

Province, California (Irwin et al. 2006)

Study Area Yreka Medford Hilt Combined
No. Individuals 7 9 10 26
Mean 3987 5073 4805 4678
SD 3819 1557 3098 2816

*Excludes owls that did not exhibit normal ranging behavior (i.e., moved to new territory, or influenced by

active timber harvest).
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Core Area (0.5-Mile-Radius, 500-Acre) Analysis Area

The FPR guidelines for avoiding take of NSO during timber operations specified
the amounts of habitat to be retained within 0.7 mile (986 acres) of activity centers. The
0.7-mile-radius scale was adopted in the FPR guidelines based on a study by Thomas et
al. (1990), who found that circles of this size surrounding NSO nest sites contained
significantly more suitable habitat compared with random circles. This study, however,
only illustrated the importance of suitable habitat, rather than the amount of habitat
required by NSO or the appropriate scales for evaluating and managing habitat (Bart
1995). The results of studies conducted after the FPR guidelines were formulated (see
below) have indicated that a 0.5-mile-radius (500-acre) area around activity centers is a
more appropriate scale at which to evaluate the amounts of habitat required by breeding
NSO in the Klamath Province. These studies provide three primary lines of support for
the core area size used in the FWS guidelines; distribution of locations of radio-
telemetered NSO, territorial spacing of NSO, and studies comparing relative habitat
selection at different scales.

Resources such as food and breeding and resting sites are patchily distributed in
heterogeneous landscapes, such as those prevalent within the Klamath Province. In such
landscapes, animals are likely to disproportionately use areas that contain relatively high
densities of important resources (Powell 2000). These disproportionately used areas are
referred to as core areas. One of the most influential studies of wildlife core areas was
focused on NSOs in northern California (Bingham and Noon 1997). Although this
study’s sample size was small, it used an unusually rigorous method for determining the

sizes of core areas (Powell 2000). Bingham and Noon (1997) noted that the combined
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size of NSO pair members’ core areas is probably more meaningful than the sizes of
individuals’ core areas. Bingham and Noon (1997) estimated core areas by evaluating the
ratio of total home range area to the area encompassing different adaptive kernel
utilization distributions (UD), and found that individual NSO in northern California spent
60 to 75% of their time in their core areas, which comprised only 21 to 22% of their
home ranges. The mean core area size for NSO pairs in the Klamath Province was 411
acres (166 ha; SE=26 ha; range=168-455 acres [68-184 ha]; n=7 pairs). Bingham and
Noon (1997) also recommended that management guidelines attempt to meet the area
requirements of most individuals in a population by accounting for variability in core
area size; for example, by using the mean core area size plus one standard error. The
addition of one standard error to the mean size of pairs’ core areas totaled 475 acres (192
ha) for the Klamath Province data set. NSO core areas had diverse shapes due to variation
in the distribution of foraging and roosting locations (Bingham and Noon 1997).
However, assuming a circular shape for the purposes of evaluating and managing habitat,
an area this size would have a radius of 0.49 mile. Carey and Peeler (1995) found
remarkably similar results outside the Klamath Province, in southern Oregon.

We evaluated home range estimates from other studies in the Klamath Province in
light of these patterns. By approximating Bingham and Noon’s (1997) methodology, we
evaluated kernel estimates in Irwin et al. (2004; Table 2) to estimate core area size (only
50%, 75% and 95% UD estimates were available). The 75 percent fixed kernel estimate
accounted for 21 to 27 percent of the total (95%) home range, and the 75 percent adaptive
kernel accounted for 23 to 30 percent, suggesting that a UD somewhat lower than 75

percent would yield core area estimates very similar to those obtained by Bingham and
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Noon (1997). The addition of one standard error to individuals’ mean 50 percent and 75
percent kernel density home range estimates from three different study areas in the
province suggested that 500-acre analysis areas would include much of the important
habitat for most breeding NSOs (Irwin et al. 2004, Table 2.b.4). Application of the same
criteria to the results of a telemetry study in southwestern Oregon suggested that pairs
used somewhat larger core areas than in other parts of the Klamath Province (Anthony
and Wagner 1999, Table 2.b.5). Much of this study area is comprised of a checkerboard
of public lands and industrial timberlands (Anthony and Wagner 1999, Dugger et al.
2005). To the extent that the amounts, quality, or contiguity of habitat have been reduced
on these timberlands due to timber harvesting, NSO in this area may have larger area
requirements than in parts of the province with less harvesting (Carey et al. 1990, 1992,

Zabel et al. 1992, 1995).
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Table 111.B.4: Fixed kernel and adaptive kernel cumulative home range estimates (acres)
for individual NSOs in the Klamath Province (Irwin et al. 2004).

Study Area Yreka Medford Hilt Combined
No. Individuals 9 10 11 30
No. Telemetry Points 3151 5041 2414 10606
50% Fixed Kernel
Mean 128 210 147 162
SE 18 26 22 14
Mean + 1 SE 146 236 169 176
75% Fixed Kernel
Mean 364 510 435 439
SE 38 47 54 29
Mean + 1 SE 402 557 489 468
50% Adaptive Kernel
Mean 239 303 262 269
SE 47 39 42 24
Mean + 1 SE 286 342 304 293
75% Adaptive Kernel
Mean 584 706 673 657
SE 124 68 91 54
Mean + 1 SE 708 774 764 711

Table I111.B.5: Adaptive kernel home range estimates (acres) for NSO pairs in
southwestern Oregon (Anthony and Wagner 1999).

Utilization Distribution 50% 75%
Mean 413 1443

SE 67 259

Mean + 1 SE 480 1702

The territorial spacing of NSO provides additional support for using a 0.5-mile-
radius core area to evaluate and manage habitat for NSO in the Klamath Province. An
individual’s territory is thought to be the portion of the home range that both contains
important resources and is economically defensible (Meyer et al. 1998). Therefore,

average territory size provides a useful scale at which to evaluate core area habitat.
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Wildlife biologists frequently use half the mean or median nearest neighbor distance to
estimate the size of the defended portions of home ranges, or the portions of home ranges
that are used exclusively by resident pairs (e.g., Reynolds and Joy 1998). Half the mean
and median nearest neighbor distances for nesting NSO near Willow Creek were 0.49
mile (0.79 km: Hunter et al. 1995) and 0.44 mile (0.71 km: Franklin et al. 2000),
respectively.

A third line of support for using a 0.5-mile-radius area for evaluating and
managing habitat is provided by studies that modeled the habitat relationships of NSOs in
the Klamath Province. Two studies in the region found that habitat within a 0.5-mile
radius of nests differed more strongly from the general landscape compared with larger
areas around nests (Hunter et al. 1995, Meyer et al. 1998, Zabel et al. 2003). While these
results do not necessarily indicate that NSO are most selective of habitat at the 0.5-mile-
radius scale, they do show that evidence of habitat selection by NSO is weaker at scales
larger than this. Stronger support for the validity of assessing and managing habitat at the
0.5-mile-radius scale is provided by studies that modeled habitat-based fitness (Franklin
et al. 2000, Dugger et al. 2005) and presence (Zabel et al. 2003) for NSO in the region.
These studies found that important NSO-habitat relationships were well-captured at

scales of 0.44 to 0.50 mile around activity centers.

111.C: Quantity, Distribution, and Configuration of Habitat
The FPR take-avoidance guidelines required that 40% of the 1.3-mile-radius
analysis area and 50% of the 0.7-mile-radius analysis area be retained as suitable habitat.

The FWS guidelines kept the 40% requirement because it is consistent with the results of
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research in the Klamath Province. However, the FWS guidelines require greater
concentration of habitat near the nest or activity center than did the FPR guidelines. This
concentration occurs through: (1) a decrease in the size of the inner analysis area (from
0.7- to 0.5-mile radius; see Analysis Areas) and (2) requirement that part of the total
amount of foraging habitat (see Habitat Definitions) in the home range be retained within
the inner analysis area. These changes are supported by studies conducted in the Klamath
Province after the FPR guidelines were formulated.

Several types of information are available for evaluating the quantities,
distribution, and configuration of habitat that must be retained in order to avoid take of
NSO. The strongest type of information relevant to evaluation of take relates the fitness
of NSO to characteristics of their habitat (Franklin et al. 2000, Olson et al. 2004, Dugger
et al. 2005). Habitat-based fitness, or habitat fitness potential (HFP), is “the fitness
conferred on an individual occupying a territory of certain habitat characteristics”
(Franklin et al. 2000:558). HFP is a function of both the survival and reproduction of
individuals within a given territory. Habitat-based modeling that accurately predicts the
presence (“occupancy”) of breeding NSO (Zabel et al. 2003) is another important tool for
evaluating the species’ habitat relationships. This modeling assumes that NSO gravitate
toward areas likely to confer high fitness but does not directly relate habitat
characteristics to the survival and reproduction of owls. Descriptions of areas around
nests, and comparisons between them and random areas, are additional sources of
information for investigating NSO-habitat relationships. This approach provides
information about the habitat associations and preferences of NSO but must be cautiously

considered because it does not relate habitat descriptions to the fitness of owls. For

29



example, the average quantity of habitat around a sample of NSO nests could be higher
than what is available around random locations, but still be lower than what is required
for persistence of individuals or the population.

Comparisons among habitat studies can be problematic because researchers often
define habitat differently and use different source data to classify vegetation (see Table
III.C.1). Nonetheless, all studies in the Klamath Province have found that NSO exhibit
strong relationships with older, more structurally complex, conifer-dominated forest
classes. The concordance of these findings enabled the FWS to evaluate the guidelines
relative to the quantities, distributions, and configurations of older forest within analysis
areas. Spotted owls also forage within intermediate (younger and/or more open) forest
classes (see Habitat Definitions, below). One study (Zabel et al. 2003; see below) found a
positive association between NSO in the Klamath Province and moderate amounts of
intermediate forest (see Table II1.C.1) at the core area scale. This habitat class was based
on conditions known to be used by foraging NSO. Other studies in the region have
described the proportions of analysis areas comprised of intermediate forest classes but
have not found positive associations between them and NSO. These forest classes often
included conditions that receive little or no use by NSO, however, and are therefore not
directly comparable with foraging habitat as defined by Zabel et al. (2003) and the FWS
guidelines (see Habitat Definitions, below). There is currently no information for
evaluating the proportion of intermediate forest that should be retained at the home range

scale in order to avoid take of NSO in the Klamath Province.
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Table I111.C.1: Descriptions of suitable or selected habitat from studies of northern
spotted owl-habitat relationships in the Klamath Province

Classification

Study Location Method Description of Selected or Suitable Habitat
conifer-dominated forest with a multi-layered
canopy, average DBH' >30 inches, >60%

USFWS 1992, Washington, Oregon, | research synthesis canopy cover, decadence (snags, logs,
Bart 1995 northern California (various methods) deformed trees)
conifer-dominated forest with a multi-layered

aerial photographs, canopy, >40% canopy cover, decadence, large
Anthony and ground snags and logs; characterized by trees >30
Wagner 1999 southwestern Oregon | reconnaissance inches DBH and >200 yrs

aerial photographs,

forest inventory data, | multi-layered canopy, average DBH of

ground dominant trees >39.4 inches, large snags and
Carey et al. 1992 southwestern Oregon | reconnaissance logs

aerial photographs,

ground conifer or mixed forest, >100 yrs;
Dugger et al. 2005 southwestern Oregon | reconnaissance characterized by trees >13.8 inches DBH

forest comprised of >40% conifers, conifer

northwestern QMD? >21 inches, hardwood QMD >6
Franklin et al. 2000 | California satellite imagery inches, canopy cover >70%

northwestern >30% canopy cover, >50% of conifer basal
Gutiérrez et al. 1998 | California satellite imagery area comprised of trees >21 inches DBH

northwestern >30% canopy cover, >50% of conifer basal
Hunter et al. 1995 California satellite imagery area comprised of trees >21 inches DBH

conifer-dominated forest, trees >80 yrs and/or

Meyer et al. 1998 western Oregon aerial photographs multi-layered canopy
conifer-dominated forest, average DBH >19.7
Ripple et al. 1997 southwestern Oregon | aerial photographs inches, canopy cover >60%
Solis and Gutiérrez northwestern timber type
1990 California classification average DBH >20.7 inches
stands dominated (in terms of basal area) by
topographic maps, trees >20.9 inches DBH; >20% canopy cover
northwestern aerial photographs, of dominant trees and >70% canopy cover of
Zabel et al. 1993 California and orthophotoquads | trees >5.1 inches DBH
nesting-roosting habitat: for most locations
average DBH >17 inches and average conifer
canopy cover >60%; foraging habitat: in all
modified timber type | locations average DBH >9.8 inches and
northwestern classification, varied | average conifer canopy cover >40%,
Zabel et al. 2003 California geographically additional criteria in some locations

' DBH: Diameter at breast height
*QMD: Quadratic mean diameter
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Home Range (1.3-Mile Radius)

Bart (1995) evaluated the 1992 draft recovery plan’s (USFWS 1992) requirement
that at least 40 percent of the estimated home range be retained as suitable habitat. Using
demographic data from throughout the NSOs’ range, including the Klamath Province, he
calculated that populations are stable when the average proportion of suitable habitat in
home ranges is 30 to 50 percent. In a related comment on the FPR take-avoidance
guidelines, Bart (1992:3) noted that *“...lambda probably reaches 1.0 (stable population)
when suitable habitat declines to somewhere between 40 and 55 percent. Since the
Service must have good evidence that take did occur, not just that it might have occurred,
using a value of 40 percent seems reasonable.” Bart’s (1992) conclusions continue to be
supported by the results of recent research.

Studies have reported a wide range of mean proportions of older forest (ca. 24 -
58 percent; see Figure II1.C.1) in home range-sized areas around NSO nests or roosts in
the Klamath Province and adjacent areas (Solis and Gutiérrez 1990, Carey et al. 1992,
Zabel et al. 1993, Hunter et al. 1995, Ripple et al. 1997, Meyer et al. 1998, Anthony and
Wagner 1999). Variation in proportions of habitat was likely due to multiple factors,
particularly differences in habitat classification (see Table III.C.1), but also including
sizes of analysis areas and study season (i.e., breeding versus non-breeding), as well as
geographic differences in the abundance and quality of habitat. Regardless, the central
tendency of these means is about 45 percent; a somewhat higher percentage than the
FWS guidelines. We retained the 40 percent threshold, however, because; 1) the FWS

guidelines specify amounts of high-quality habitat, rather than a single ‘suitable habitat’
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category, and; 2) FWS guidelines incorporate a higher standard for classifying forest

habitat as ‘suitable’ than was used in many of the studies in Figure II1.C.1, and; 3).

Figure 111.C.1: Proportions of older forest (see Table II1.C.1) at home range scales
around northern spotted owl territory centers in the Klamath Province, CA and OR.
Horizontal line shows the proportion of older forest required by the Fish and Wildlife
Service guidelines (40 percent).
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breeding season, D = Mad River, nonbreeding season.

Research in the Klamath Province and adjacent areas indicates that NSO habitat
should be concentrated at the core area scale around nests and interspersed with other
land cover classes in the rest of the home range. For this reason, the FWS guidelines

require retention of a higher proportion of the home range’s total suitable habitat
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(particularly nesting/roosting habitat) to be within the core area, and allow a wider range
of forest conditions in the outer ring. A study in southwestern Oregon showed that HFP
was optimal for NSO when the estimated home range beyond the core area (3,430-acre
ring) was comprised of large amounts of forest (young, mature, and old classes) and an
intermediate amount (ca. 38%) of “nonhabitat” (nonforest, early seral forest, heavily
harvested forest) (Dugger et al. 2005; see Figure I11.C.2). At this scale, HFP was below
1.0 at all territories with >50 percent nonhabitat. A similar study just outside the
Klamath Province in southern Oregon found that high survival of NSO usually occurred
with large proportions (ca. 70 percent was optimal) of conifer forest (average DBH >9.5
inches) in estimated home ranges (1,747 acres), whereas high reproduction was
associated with large amounts of edge between “nonforest” (average diameter at breast
height (DBH) <9.5 inches) and other vegetation classes (Olson et al. 2004). These
findings suggest that HFP is highest when home ranges consist of large amounts of both
forest and forest-edge. Zabel et al. (2003) found that the best large-scale (2,224-acre)
model for probability of occupancy by NSO in northwestern California was an
intermediate amount of old forest (>24 inches DBH and >70 percent canopy cover) edge.
Thus, both the demography and presence of NSO in the Klamath Province appear to be
positively associated with an intermediate amount of horizontal heterogeneity at the

home range scale.
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Figure 111.C.2: Association between habitat fitness potential (territory-specific lambda)
and proportion of “nonhabitat” (nonforest, early seral stages, older forest receiving timber
harvest entries removing >40 percent basal area in the portion of the estimated home
range outside the estimated core area (3,430-acre ring) in southwestern Oregon (Dugger
et al. 2005).
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The disproportionate importance of habitat conditions within NSO core areas is
indicated by the species’ concentrated use of areas close to the territory center (see
Analysis Areas and Habitat Definitions). The core area’s relevance has also been
demonstrated by strong associations between habitat patterns and the demography

(Franklin et al. 2000, Dugger et al. 2005) and occurrence (Zabel et al. 2003) of NSO.
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The results of two rigorous demographic studies of NSO in the Klamath Province
(Franklin et al. 2000, Dugger et al. 2005) provide strong, consistent inferences regarding
the relationship between habitat conditions and measures of NSO fitness such as adult
survival and HFP at the core area scale. Although the habitat-based fitness models of
Franklin et al. (2000) and Dugger et al. (2005) differ somewhat, both studies indicated
that HFP for NSO in the Klamath Province was most likely to be >1 when at least 50% of
the estimated core area was comprised of older forest (see Table III.C.1 for habitat
criteria). An HFP of >1 indicates that a territory has the characteristics required for
breeding females to replace themselves or contribute a surplus to the population (Franklin
et al. 2000).

Franklin et al. (2000) found that territory-specific adult survival was strongly
associated with the amounts of interior older forest in addition to the amount of edge
between older forest and other vegetation types (see Table 7 in Franklin et al. 2000) at
the core area scale (390 acres, 158 ha). Interior older forest was the amount of older
forest 328 feet (100 m) from an edge and is not equivalent to the simple amount of older
forest within a core. Interestingly, HFP declined overall when the core area contained
more interior old forest. This was apparently due to a tradeoff between habitat
characteristics associated with survival (amount of interior habitat and length of habitat
edge) and reproduction (amount of habitat edge). High quality territories typically had
core areas comprised of large patches of older forest with convoluted edges. Estimates of
the amount of interior older forest that correlated with HFP >1 were provided to the FWS
by Dr. Franklin (personal communication, September 19, 2005). The minimum

proportion of interior older forest corresponding to HFP >1 was 41 percent; addition of
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the older forest area within the 328-foot “edge buffer” yielded a proportion of 62 percent
(“total core”: Franklin 1997). Based on this evaluation, Dr. Franklin recommended that
60 percent of the core area be comprised of older forest (Franklin, personal
communication, September 19, 2005). The FWS guidelines incorporate the apparent
positive influence of moderate amounts of edge by 1) requiring that retention of high-
quality habitat be concentrated at the core scale and 2) specifying amounts of older forest
and foraging habitat in the core.

Data sets used in Franklin et al. (2000) were recently re-analyzed to evaluate the
relationship between HFP and the simple proportion of older forest within NSO core
areas (Franklin 2006). The results of this analysis, proposed in Appendix D of the 2007
Draft Recovery Plan for the Northern Spotted Owl (USFWS 2007), indicated a quadratic
relationship between HFP and older forest, with optimum HFP occurring when 53
percent of the estimated core area consisted of older forest (Franklin et al. 2000; Figure
II1.C.3). More than half (55 percent) of the high-quality (HFP >1) territories had core
areas comprised of 50 to 65% older forest. This pattern is consistent with the previously
described recommendations of Dr. Franklin and the habitat retention guidelines

developed by the FWS.

37



Figure 111.C.3: Relationship between habitat fitness potential for northern spotted owls
and proportion of older forest (see Table III.C.1) within 0.44 mile of territory centers in
northwestern California (courtesy A. Franklin)
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Because roughly 29 percent of high-quality territories (HFP >1) (Figure I11.C.3)
contained less than 50 percent old forest, some have suggested that a substantially lower
habitat retention guideline would be adequate to avoid incidental take in timber harvest
operations. Use of Franklin (2006) as the sole means of support for habitat retention
guidelines is inappropriate (Franklin 2007) however, because the model estimating
survival based on simple amounts of older forest was not well-supported and had only 3
percent of the weight in the model set (as opposed to 42.7 percent for the best-supported

model which included interior old forest and amount of edge; see Table 7 in Franklin et
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al. 2000). Use of the simple amount of older forest for evaluating take of NSO is
inappropriate because it ignores the model selection process used in Franklin et al.
(2000), which found that simple amounts of older forest alone did not explain variation in
survival nearly as well as amounts of interior older forest and edges (Franklin 2007).
Nichols and Pollock (2008) reviewed the use of HFP in the draft NSO Recovery Plan and
concurred with Franklin (2007), stating that plots based on a single variable (percent old
forest) instead of multiple covariates in the model of Franklin et al. (2000) are potentially
misleading. Consequently, the analysis using solely percent old forest was deleted from
the final 2008 NSO Recovery Plan, and was not used by the FWS to develop recent NSO
habitat retention guidelines.

In a similar study in southern Oregon, Dugger et al. (2005) found that HFP was
positively related to the proportion of older forest in the estimated core area (413 acres,
167 ha), although it became decreasingly sensitive to increased proportions (see Figure
II1.C.4; Dugger, unpub. data). Roughly 72 percent of core areas with HFP greater than
1.0 had more than 50 percent older forest; whereas cores with HFP less than 1.0 never
contained more than 50 percent older forest. In contrast to the conclusions of Franklin et
al. (2000), the correlation of HFP with proportion of older forest in the estimated core
area was roughly linear; HFP did not decline at high levels of older forest. It is unclear
why these studies found differences in the nature of the NSOs’ relationships with
quantities of older forest in the core area. Possible reasons for this dissimilarity include
differences in the availability and quality of habitat in the study areas and in the studies’
classifications of habitat (see Table III.C.1). For example, the area studied by Dugger et

al. (2005) was strongly fragmented by industrial timberlands in a checkerboard pattern,
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whereas the area studied by Franklin et al. (2000) was dominated by less-intensively

managed federal lands. Regardless, both studies found that high quality territories

typically had core areas comprised of at least 50 percent older forest.

Figure 111.C.4: Relationship between habitat fitness potential (territory-specific lambda)
for northern spotted owls and proportion of older forest (see Table III.C.1) within 413
acres around territory centers in southwestern Oregon (courtesy K. Dugger)
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Zabel et al. (2003) modeled the probability of occupancy for NSO in the Klamath

Province based on habitat conditions at the core area scale (500 acres). The overall best

model in this study indicated that the probability of NSO occurring in a given location

was positively, albeit diminishingly, influenced by increased amounts of nesting-roosting

habitat and by intermediate amounts of foraging habitat at the core area scale (see Table
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III.C.1 for habitat definitions). The highest probability of occupancy occurred when the
core area scale consisted of 60 to 70 percent nesting-roosting habitat and 30 to 40 percent
foraging habitat (see Figure II1.C.5). The averages for all combinations of habitat

associated with a high probability (>0.70 ) of occupancy were 48 percent nesting-roosting

habitat and 28 percent foraging habitat.

Figure 111.C.5: Probability of northern spotted owl occupancy in the Klamath Province

associated with amounts of nesting-roosting (NR) and foraging (F) habitats (see Table
II1.C.1) at the 500-acre (200 ha) scale (Zabel et al. 2003)

Probability of Occupancy by Quantities of NR and F habitat (acres)

Probability of Occupancy
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Researchers have reported a wide range of mean proportions of older forest (ca.
35-60 percent; see Figure I11.C.6) at the core area scale around NSO nests in the Klamath
Province and adjacent areas (Hunter et al. 1995, Ripple et al. 1997, Gutiérrez et al. 1998,
Meyer et al. 1998). It is difficult to assess how much of this variation was due to
differences in ecological setting, spatial scale, habitat classification, and individual
variation among owls. Nonetheless, the central tendency of these results was roughly 50-
60 percent, which is consistent with the FWS guidelines’ requirement for proportion of
nesting and roosting habitat (see Habitat Definitions) in the core area (see Figure I11.C.6).
The mean proportions of older forest at core area scales were higher than those around
locations chosen for comparison (random or “unused” locations). Thus, NSO in the
Klamath Province appear to select home ranges with large amounts of older forest

concentrated around suitable nest locations.
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Figure 111.C.6: Proportions of older forest (see Table III.C.1) at core area scales around
northern spotted owl territory centers in the Klamath Province, CA and OR. Horizontal
line shows the proportion of older forest required by the FWS guidelines (50 percent)
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*Mean proportion. **Mean proportion associated with >70% probability of occupancy. tRecommendation
based on the combined proportions of interior and edge-buffer older forest associated with a habitat fitness
potential greater than 1 (Franklin et al. 2000).  Approximate proportion of older forest associated with a
habitat fitness potential of at least 1.

Taken together, the results of studies conducted in the Klamath Province support
the conclusion that at least 50 percent of the core area should consist of older forest.
Older forest is more likely than other vegetation classes to provide NSO with suitable
structures for perching and nesting, a stable, moderate microclimate at nest and roost

sites, and visual screening from both predators and prey (see Habitat Definitions).
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Franklin et al. (2000) found that survival and HFP were highest when older forest
occurred as large patches in the core area. Larger patches of forest likely buffer NSO
from wind and heat associated with forest-opening edges (Chen et al. 1995) and predators
and competitors associated with open or fragmented forest (e.g., great horned owls [Bubo
virginianus]: Johnson 1993). Modeling by Franklin et al. (2000) also indicated that a
balance of interior older forest and edge habitat in the core area is important to NSO in
the region. The value of habitat edges for NSO might be related to the availability of
woodrats and other prey species associated with more open, early-seral vegetation. The
positive influence of large-bodied prey species such as woodrats on NSO reproductive
success has been described in northwestern California (White 1996). However, habitat
edges in the Franklin et al. study occurred wherever habitat was juxtaposed with other
land cover classes, and was not necessarily related to the presence of woodrat habitat. In
fact, the survival and reproduction of NSO did not appear to be influenced by woodrat
habitat in the core area. Zabel et al. (2003) found that probability of occupancy by NSO
was highest when the core area scale contained some foraging habitat, as well as nesting-
roosting habitat. This result suggests that horizontal heterogeneity in the core area should
be partially provided by a range of forest conditions suitable for use by NSO, dominated
by older forest conditions, (see Habitat Definitions, below), not simply the juxtaposition

of suitable and unsuitable habitat.

I111.D: Habitat Definitions:
Determination of the amount of suitable habitat that must be retained in order to

avoid incidental take of NSO is strongly influenced by the range of forest conditions that
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are classified as suitable habitat. The HFP models of Franklin et al. (2000), Olson et al.
(2004), and Dugger et al. (2005) contain a limited number of habitat variables and
relatively coarse definitions of NSO habitat, and therefore must be supplemented with
additional information on forest structural parameters that support classification of forest
habitat as suitable for nesting and foraging. Description of the structural characteristics
of NSO habitat and delineation of the range of habitat conditions corresponding to
essential activities such as nesting, roosting, and foraging is a critical element of
developing guidelines for evaluating the likelihood of incidental take. Because the
structural attributes of habitat immediately surrounding nests are easily quantified, data
supporting classification of nesting habitat are readily available (see section II1.C).

Foraging habitat, on the other hand, is more variable and spatially extensive,
requiring intensive radio-telemetry studies to measure use of various habitat conditions
by NSO. In recent studies by the National Council for Air and Stream Improvement
(NCASI), correlations between habitat data from detailed forest inventories and nocturnal
locations of radio-tagged NSO and California spotted owls were used to estimate
resource selection function (RSF) models (Irwin et al. 2007a,b) that quantify complex
relationships between the owls and their environment. These models allow evaluation of
the relative use of specific forest structural variables such as tree size class distribution
and stand density by foraging NSO. The studies of Irwin et al. (2007a, b), combined with
other telemetry studies (Solis and Gutiérrez 1990), provide the basis of our definitions of
suitable foraging habitat for NSO.

NSO are generally associated with structurally complex conifer or mixed-conifer

forests containing dense, multilayered canopies and significant components of large-
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diameter trees and decadence in the form of deformed trees, snags, and down wood
(Thomas et al. 1990, Gutiérrez 1996, Courtney et al. 2004, USFWS 2008). Variation in
seral stage association has been reported for individuals within study areas and for
populations in different study areas (Gutiérrez 1996). However, extensive use of younger
forests by spotted owls tends to be reported in unusually productive forest types in coastal
areas (Folliard et al. 1993, Thome et al. 1999) or in stands containing structural
complexity retained from previous stands (Blakesley et al. 1992, Zabel et al. 1993, Carey
and Peeler 1995, Irwin et al. 2000). In particular, NSO have been shown to nest and
forage successfully in young redwood forests; in such areas their densities are among the
highest on record (Diller and Thome 1999). Young redwood forests have also been
associated with high reproduction in spotted owls (Thome et al. 1999). The ability of
NSO to successfully occupy young redwood forests has been attributed to resource
availability; young forests have been found to produce the highest abundance of woodrats
in Douglas-fir/tanoak forests (Sakai and Noon 1993), and in the redwood/Douglas-fir
zone, woodrats were most abundant in stands 5 to 20 years of age (Hamm et al. 2007:
USDA Forest Service Gen. Tech. Rep. PSW-GTR-194). Ward et al. (1998) described the
benefit of an energy rich woodrat diet; and White (1996) describes the positive influence
of woodrat consumption on nesting success. The value of younger forest to NSO in the
drier portions of the Klamath Province is poorly understood, whereas numerous studies in
the Klamath Province and adjacent regions have demonstrated that NSO selectively use
older, denser forest at a variety of spatial scales (e.g., Solis and Gutiérrez 1990, Bart and
Forsman 1992, Blakesley et al. 1992, Carey et al. 1992, Hunter et al. 1995, Ripple et al.

1997, LaHaye and Gutiérrez 1999, Zabel et al. 2003) and that such forest is positively
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associated with measures of reproduction and survival (e.g., Ripple et al. 1997, Meyer et
al. 1998, Franklin et al. 2000, Olson et al. 2004, Dugger et al. 2005).

Although spotted owls are generally associated with and preferentially select
older, denser forest, suitable habitat for the species can be viewed as a continuum of
structural conditions. Owls tend to use parts of this continuum more frequently than
others, and to focus their activities within certain parts of it for meeting particular life
history needs. The FWS has classified this continuum into habitat categories based on the
conditions’ primary function and apparent quality for NSO (nesting/roosting or foraging
habitat, high or low quality habitat; see Table III.D.1 and Figure III.D.1). The FWS
recognizes that conditions within a habitat category may be used by NSO to meet
multiple life history needs; for example, NSO may forage in nesting/roosting habitat or
roost in foraging habitat. We also acknowledge that rigorous classification of habitat
quality requires an understanding of the relationships between habitat conditions and the
demography of NSO. However, because NSO are mobile animals with large home
ranges, most studies have used low-resolution vegetation data and broad habitat
categories to explore their habitat relationships (see Table III.C.1). These studies have
greatly improved our understanding of NSO-habitat relationships but provide limited

insight into the specific structural conditions used by owls.
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Table 111.D.1: Values for selected structural parameters used in the Fish and Wildlife
Service guidelines to classify nesting/roosting and foraging habitat for northern spotted
owls.

Habitat category F{g&%;? Basal Area’ - gg?’fisbh (ij:) r;(:l? Z
High nesting/roosting | >15” >210 ft’ 8 per acre >60%
Nesting/roosting >15” 150180+ ft* | 8 per acre > 60%
Foraging >13” 120-180+ ft* | 5 per acre >60%
Low foraging >11” 80-120+ ft* >40%

1: Quadratic Mean Diameter (inches) of trees > 5 diameter
2: Square feet per acre, trees > 5”

A few studies have provided plot-level descriptions of areas used by NSO.
Habitat definitions in the FWS guidelines are primarily based on the statistical
distributions of habitat parameters correlated with use by owls in these studies. Yet, the
average conditions in small study plots around owl locations may poorly represent the
inherent variability of stands and landscapes in owl territories. Therefore, the FWS
guidelines distribute habitat categories in terms of ranges of values within analysis areas,
rather than as stand averages. This approach ensures that a range of suitable habitat
conditions is well-distributed at appropriate spatial scales, without being unrealistically or

unreasonably prescriptive.
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Figure I111.D.1: Conceptual model of northern spotted owl habitat functions and

associated forest structural conditions.

Frequency of
Use

80

Basal Area 300+ 200 150

QMD1 207 157 137 117
TPA >26"> | 50 8 5

Canopy” 100% 60% 40%
Structure Large tree/dense Large/open to medium/dense small/dense to open/brushy

1: QMD= quadratic mean diameter of trees > 5 inches dbh
2: TPA>26"= trees per acres of trees >26 inches dbh
3: Canopy= percent cover of overstory trees

The FWS guidelines use a suite of structural metrics to classify NSO habitat

(basal area, quadratic mean diameter, large-diameter [>26 inches DBH] trees per acre,

and canopy cover) (Table III.D.1). We chose these metrics because they describe

different aspects of stand structure that appear to be important to NSO and because they

are commonly used by silviculturists to evaluate forest conditions. The FWS discourages

the use of broad vegetation classification categories for defining habitat for NSO in the

Klamath Province. These classification schemes are inappropriate for defining habitat in

take-avoidance guidelines because they encompass broad ranges of vegetation parameters

that often do not correspond to habitat used by NSO. For example, habitat class 4M in the

CWHR system (average DBH 11 - 24 inches and average canopy cover 40-59 percent)
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might describe anything from infrequently-used foraging habitat to nesting and roosting
habitat. Furthermore, use of broad habitat classification schemes can mask the effects of
habitat modification. For example, timber harvests could remove important habitat

elements (e.g., snags, deformed trees, dense groups of large trees) while maintaining the
minimum average canopy cover and tree diameter values in a given habitat category and

masking the loss of habitat quantity and quality.

Habitats Used for Nesting and Roosting

The 2008 NSO Recovery Plan (USFWS 2008:50) stated that: “Features that
support nesting and roosting typically include a moderate to high canopy closure (60 to
90 percent); a multi-layered, multi-species canopy with large overstory trees (with
diameter at breast height [dbh] of greater than 30 inches); a high incidence of large trees
with various deformities (large cavities, broken tops, mistletoe infections, and other
evidence of decadence); large snags; large accumulations of fallen trees and other woody
debris on the ground; and sufficient open space below the canopy for spotted owls to fly.”
The validity of applying this rangewide habitat definition to the Klamath Province has
been supported by numerous studies in and adjacent to the region (e.g., Solis and
Gutiérrez 1990, Blakesley et al. 1992, Carey et al. 1992, Hershey et al. 1998, LaHaye
and Gutiérrez 1999), including on private timberlands (Self et al. 1991, SPI 1992, Farber
and Crans 2000).

The characteristic structure of nesting/roosting habitat probably serves a variety of
functions for NSO. NSO may partly favor older, more decadent forest for nesting because

it frequently contains suitable nest structures. Nests are usually located in older, larger-
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diameter, deformed, decadent, or diseased trees containing cavities or platforms
(Forsman et al. 1984, Hershey et al. 1998, LaHaye and Gutiérrez 1999, North et al.
2000). Northern spotted owls may also nest and roost in older, denser forest because it
tends to provide a more moderate, stable microclimate compared with other kinds of
forest. NSO are less able to dissipate body heat than other owls and appear to compensate
by nesting and roosting in relatively cool, humid sites (Barrows 1981, Ganey et al. 1993,
Ting 1998, Weathers et al. 2001). NSO also appear to use dense, multilayered canopies
for protection from cold, wet weather (Forsman et al. 1984, North et al. 2000). Northern
spotted owls may also prefer nesting and roosting in denser forest because it provides
visual screening from predators (Carey 1985, Buchanan et al. 1995).
High-quality nesting/roosting habitat

As defined by the FWS guidelines, high-quality nesting/roosting habitat occurs
where structural conditions resemble or exceed those of most observed NSO nest sites in
northern California (see Table III1.D.2). To date, no Klamath Province study has directly
compared plot-level vegetation data for nest and roost sites to the demography of NSO,
so it is unknown if the average structural conditions used by owls in the region are
associated with high reproduction and survival. Therefore, a definition of high-quality
nesting/roosting habitat must account for variability in habitat-use patterns among
individuals by ensuring that the range of habitat values associated with owl use are well-

represented, rather than prescribing a single criterion based on mean values.
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Nesting/roosting habitat

The FWS’ definition of nesting/roosting habitat is similar to high-quality
nesting/roosting habitat, but is intended to reflect both variability in the structure of sites
used by nesting and roosting owls and the variability typical of forest stands or patches
encompassing denser nest and roost sites (see Table III1.D.land II1.D.2). The FWS
guidelines’ requirement for a mix of basal areas in nesting/roosting habitat allows land
managers some operational flexibility but also discourages homogenization of stands
during harvesting. Although it is more stringent than that used in the FPR guidelines, the
FWS guidelines provide definitions of habitats used for nesting and roosting that
consistent with the range of conditions found at many spotted owl nest cores on private

timberlands.
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Table 111.D.2: Mean structural characteristics of areas used by spotted owls for nesting,
roosting, and foraging (rounded to the nearest whole number). The habitat variables are
basal area (BA), quadratic mean diameter (QMD), large trees per acre (TPA), and canopy
cover (CC)

Farber and Crans
Source FWS Guidelines White 1996 Self et al.** 2000 Irwin et al. 2007 L. Irwin, unpubl.
Klamath National Klamath Province Klamath Province Northern Sierra Medford, Klamath
Location Klamath Province Forest* and So. Cascades and So. Cascades Nevada (CSOs) Province
High-Quality
Habitat Type Nesting/ Roosting | Nest & Roost Sites Nest Sites Nest Sites Roost Sites
Plot Size - 0.2-0.3 ac I ac 0.1 ac, 2.5 ac
BA (ft2/ac) >210 2467+ 212% 210, 1667 216+
QMD (in) >15 163 14, 12+ 16+
TPA >26" >8 8
TPA >35" _ 8
CC% >60 73 70, 67 75
Nesting/ Roosting
(High-Quality Foraging Foraging
Habitat Type Foraging) Nest Patches Nest Stands Locations Locations
BA (ft2/ac) mix >150 173% 124+ 190 1807
QMD (in) >15 13+ 14 20+
TPA >22" _ 16
TPA >26" >8 7 8
TPA >32" _ 4
CC% >60 69
Foraging
Locations (Lower
Habitat Type Foraging 25%)
BA (ft2/ac) mix >120 120
QMD (in) >13 14
TPA >26" >5 0
CC% mix >40
Foraging
Low-Quality Locations (Lower
Habitat Type Foraging Values)
BA (ft2/ac) mix >80 See Figure I11.D.2
QMD (in) >11 See Figure I11.D.3
CC% >40

*Excludes data from the Goosenest Ranger District in the southern Cascade Range. **SPI = Self et al.
1991, SPI 1992, and Table I11.D.2. TAll trees >5" DBH (lower cutoff reported for QMD, assumed for BA).
TAll trees >6" DBH (lower cutoff reported for QMD, assumed for BA).

53



Foraging Habitat

Foraging habitat encompasses nesting and roosting habitat but includes a broader
range of structure and might not support successful nesting by NSO (Gutiérrez 1996,
USFWS 2008). Foraging NSO generally use older, denser, and more complex forest than
expected based on its availability, but they also use younger forest (Solis and Gutiérrez
1990, Carey et al. 1992, Zabel et al. 1993, Carey and Peeler 1995, Anthony and Wagner
1999, Irwin et al. 2007b). The FWS guidelines incorporate this structural variability by
specifying retention of habitat in four functional categories of habitat suitable for NSO.
High-quality nesting/roosting and nesting/roosting habitat provide the upper range of
stand structure selected by foraging NSO; foraging habitat encompasses a broad range of
structure, and low-quality foraging habitat includes younger and more open habitats that
may be important for prey production (Tables III.D.1 and I11.D.2; Figure II1.D.1).
Northern spotted owls may prefer older, denser forest for foraging because it often
contains both abundant prey and suitable structural characteristics for hunting. Several
important prey species, including flying squirrels (Glaucomys sabrinus) and western red-
backed voles (Clethreionomys californicus) tend to be most abundant in older, denser
forest (Carey et al. 1992; Waters and Zabel 1995, 1998). Other important prey species,
such as woodrats, have been found to be most abundant in young sapling stands (Sakai
and Noon 1993), but can also reach high abundances in dense, old forest (Carey et al.
1992, Sakai and Noon 1993). Spotted owls usually hunt by listening and scanning for
prey from elevated perches (Forsman et al. 1984). Dense, multilayered forest might
provide owls with hunting perches at a variety of canopy levels (North et al. 1999).

Dense vegetation might also visually screen foraging NSO from predators and prey

54



(Carey 1985, Buchanan et al. 1995). Conversely, spotted owls require space for flying,
which could place an upper limit on the understory density of suitable habitat (Irwin et al.
2007b).

Descriptions of habitat structure used by foraging NSO are typically based on
studies employing radio telemetry to monitor owl movements. While the habitats
associated with nocturnal telemetry locations are commonly termed ‘foraging locations’,
some researchers point out that the owl locations simply indicate the distribution of
movements, and may not correspond to sites and habitats actually used by actively
foraging NSO. During radio telemetry studies in northwestern California, Diller (unpub.
data), found that owls moved frequently during monitoring periods (7.5 minutes/perch
for 6 males; 17.0 minutes/perch for 4 females), suggesting that the process of
triangulating azimuths for each location was unlikely to detect a specific site used for
foraging. Conversely, owls in this study also were stationary for long periods of time,
possibly resting, preening, or other activities not associated with active foraging. For
these reasons, the FWS recognizes that our descriptions of NSO foraging habitat likely
represent the range of habitat conditions used by owls at night, and may not represent the
specific habitat qualities of sites where NSO successfully obtain prey.

There are currently no published plot-based descriptions of NSO foraging habitat
in the Klamath Province. We therefore strongly considered the results of both
unpublished studies of NSO and a published study of California spotted owls (Strix
occidentalis occidentalis, CSOs) in the northern Sierra Nevada (Irwin et al. 2007b) while
formulating these habitat definitions. Much of the CSO study was conducted in a mixed-

conifer/hardwood forest similar to forest types used by NSO in the Klamath Province.
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Although spotted owls often selectively foraged in older forest, these telemetry studies
show that they also use a relatively wide range of forest structure (Irwin et al. 2004,
2007).

The range of forest structure specified in the FWS guidelines is also based on the
distribution of habitat use by foraging NSO in the Klamath Province. Analysis of radio-
telemetry data from NSO in southern Oregon (L. Irwin, unpublished data) indicates that
roughly 46 percent of nocturnal (foraging) locations occurred in nesting/roosting habitat
(basal area >210 ft*/acre), and 76 percent occurred in stands classified as foraging,
nesting, and roosting habitat (Figure II1.D.2). Only 14% of locations were in stands
classified as low-quality foraging habitat. Thus, the functional habitat categories
specified in the FWS guidelines capture about 90 percent of the observed distribution of
actual use by NSO, but also require retention of the full range of structural conditions
corresponding to nesting, roosting, and foraging.

In addition to the structural characteristics addressed in the FWS guidelines,
studies have indicated that certain conifer species such as Douglas-fir, as well as
hardwoods and dead woody materials are important features of spotted owl foraging

habitat (North et al. 1999, Irwin et al. 2000, Glenn et al. 2004, Irwin et al. 2007).
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Figure 111.D.2: Distribution of basal area at inventory plots near nocturnal telemetry
locations for northern spotted owls in the Medford area of the Klamath Province (L.
Irwin, unpublished data). This figure shows some of the range of basal area values used
for foraging; it is does not show selection or avoidance of particular values since
available conditions were not described.
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Figure 111.D.3: Distribution of quadratic mean diameter (QMD) at inventory plots near
nocturnal telemetry locations for northern spotted owls in the Medford area of the
Klamath Province (L. Irwin, unpublished data). This figure shows some of the range of
QMD values used for foraging; it is does not show selection or avoidance of particular
values since available conditions were not described.
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Abiotic Habitat Characteristics

Habitat selection by breeding NSO is strongly influenced by spatial and topographic
features such as proximity to nest, distance to water, slope position, and elevation.
Termed ‘abiotic considerations’ in the FWS guidelines, these factors act to influence the
habitat value of forest stands, and subsequently the importance of retaining habitat based
on landscape position as well as stand structure. Abiotic considerations are explicitly
incorporated into the FWS guidelines through a prioritization system that ranks habitat

retention areas based on distance to nest, contiguity, slope position, aspect, and elevation.
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Because the guidelines for abiotic considerations are less prescriptive than the guidelines
for stand structure, they are more easily applied during habitat evaluations on a case by
case basis.

Habitat selection by breeding NSO is strongly associated with proximity to the
nest, as well as with vegetation characteristics (Carey and Peeler 1995, Rosenberg and
McKelvey 1999, Glenn et al. 2004, Irwin et al. 2007b). Spotted owls appear to be
central-place foragers, disproportionately using areas near the nest in order to minimize
travel costs and maximize their energetic return from foraging (Carey and Peeler 1995,
Rosenberg and McKelvey 1999). Home range studies have also indicated the importance
of the territory center to spotted owls (see Analysis Areas). Combined, spatial patterns of
habitat selection and habitat use suggest that NSO may be more sensitive to reductions of
habitat in their core areas than in other parts of their home ranges. The FWS guidelines
therefore emphasize retention of habitat at the core area scale.

Topography also appears to influence habitat use by NSO; which use lower slope
positions more frequently than higher ones (Forsman et al. 1984, Blakesley et al. 1992,
Hershey et al. 1998, LaHaye and Gutiérrez 1999, Irwin et al. 2007b). Lower slopes likely
provide cooler, more humid microclimates for nesting and roosting and favor growth of
the denser forest structure preferred by spotted owls. Furthermore, lower slope positions
tend to have less frequent and severe fire regimes, potentially allowing trees to attain
greater density, sizes and ages than on higher slopes (Beaty and Taylor 2001, Skinner et
al. 2006). Spotted owls also appear to prefer areas close to streams, which often occur at
the bottoms of slopes (Solis and Gutiérrez 1990, LaHaye and Gutiérrez 1999, Irwin et al.

2007b). Areas near streams likely tend to be more productive and have cooler, more

59



humid microclimates than upland areas. Additionally, prey abundance can be high in
riparian areas (Carey et al. 1992, Anthony et al. 2003) and NSO may use streams for
drinking and bathing (Forsman et al. 1984). Some studies have found that NSO in the
Klamath Province selectively use northerly aspects, but others found different patterns or
no pattern at all (Solis and Gutiérrez 1990, Blakesley et al. 1992, Carey et al. 1992, Zabel
et al. 1993, Farber and Crans 2000). Suitable microclimates for nesting and roosting, and
for the vegetation structure preferred by NSO, may occur more frequently on north-
facing slopes than on other aspects. However, aspect does not appear to influence
vegetation distribution as strongly in some areas as in others (e.g., Zabel et al. 1993).
Elevation also seems to influence habitat-use by spotted owls (Solis and Gutiérrez 1990,
Blakesley et al. 1992, Hershey et al. 1998, LaHaye and Gutiérrez 1999, Irwin et al.
2007b). This might be related both to spotted owls’ disproportionate use of lower slope
positions and to the influence of elevation on vegetation distribution. The productive
vegetation types favored by NSO, such as mixed-evergreen forest, primarily occur at

lower elevations in the Klamath Province (Sawyer 2007).

I11. E. Conclusions:

The FWS has conducted a thorough review and synthesis of published literature,
unpublished data sets, and direct communication with NSO researchers in support of a
rigorous process for evaluating the effects of habitat management on NSO. It is
important to recognize that the habitat conditions described in the document are intended
for use in estimating the likelihood of take of individual NSO under the ESA; they do not

represent habitat conditions required for population growth or recovery. The FWS
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guidelines focus solely on individual NSO territories and do not incorporate larger-scale
issues such as connectivity and dispersal habitat, wintering habitat, or longer-term habitat
disturbance patterns. The FWS habitat evaluation guidelines that this science review
document supports are complex; reflecting the complex nature of forest environments in
the Klamath Province and the forest products industry’s requirement to retain maximum

flexibility to conduct timber harvests in the vicinity of occupied NSO territories.
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Appendix A: Full text of U.S. Fish and Wildlife Service Guidance for
Evaluation of Take for Northern Spotted Owls on Private Timberlands in

California’s Northern Interior Region

I. Accuracy of NSO activity center location and status

1) Location
a. Confirm plotted activity center location accuracy
i. CDFG Reports 2 and 3
ii. Data from adjacent landowners
iii. Recent surveys
b. Document deviations from CDFG locations
c. Update habitat analysis maps as necessary
2) Status
a. Valid site
1. Review page 11 of protocol to determine
ii. If not valid, report to CDFG for inclusion in next database update
b. Current occupancy status
c. Current reproductive status, if determined

I1. Survey Effort

1) Coverage
a. Surveys of nesting/roosting habitat out to 0.7 miles from THP
boundary
1. Use THP habitat map(s) to verify
2) Protocol survey
a. Time of day
b. Spacing between visits
c. Number of surveys
d. Survey dates
e. Time spent at each call point
3) Follow up visit(s)
a. Confirm that the area searched covers suitable habitat within response
location/last known location within a logical distance.
b. Time of follow up and duration of follow up
c. Additional night surveys
i. Review page 10 of protocol
I11. Habitat

1) Typing
a. Verify habitat typing with aerial photos, equivalent imagery, or field visits
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b. Changes to typing need to be reflected in the NSO habitat acres table and
habitat analysis maps
c. Post harvest typing
1. Post-harvest habitat typing must agree with the silviculture
prescription
2) Definitions
a. Nesting/roosting
i. High Quality Nesting/roosting Habitat
1. Basal Area =210+ square feet, and
2. >15” quadratic mean diameter (QMD) , and
3. >8trees per acre (TPA) of trees > 26” in diameter at breast
height (DBH) , and
4. >60% canopy closure
1. Nesting/roosting Habitat
1. A mix of basal areas ranging from 150-180+ square feet, and
2. >15” QMD, and
3. > 8 TPA of trees >26” DBH, and
4. >60% canopy closure
b. Foraging
1. Foraging Habitat
1. A mix of basal areas ranging from 120-180+ square feet, and
2. >13”QMD, and
3. >5TPA of trees>26"” DBH, and
4. A mix of > 40%-100% canopy closure
ii. Low Quality Foraging Habitat
1. A mix of basal areas ranging from 80-120+ square feet, and
2. >11”QMD, and
3. >40% canopy closure
3) Quantities
a. Within 1000 feet of activity center
1. Outside breeding season (September 1 through January 31): no timber
operations other than use of existing roads
ii. During the breeding season (February 1 through August 31): no timber
operations other than the use of existing, permanent, year-round roads

b. Within 0.5 mile radius (502 acres) centered on activity center
i. Retention of habitat should follow Section III. 4 of this document
il. At least 250 acres nesting/roosting habitat present, as follows:
1. 100 acres High Quality Nesting/roosting Habitat, and
2. 150 acres Nesting/roosting Habitat
—AND-
iii. At least 150 acres foraging habitat must be present, as follows:
1. 100 acres Foraging Habitat, and
2. 50 acres Low Quality Foraging Habitat
iv. No more than 1/3 of the remaining suitable habitat may be harvested
during the life of the THP
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Between 0.5 mile radius and 1.3 miles radius circles centered on activity
center
1. Retention of habitat should follow Section III. 4 of this document
il. >935 acres suitable habitat must be present, as follows:
1. Atleast 655 acres Foraging Habitat, and
2. Atleast 280 acres Low Quality Foraging, and
3. No more than 1/3 of the remaining suitable habitat may be
harvested during the life of the THP

4) Priority Ranking of Habitat Retention Acres

Tree species composition
i. Mixed conifer stands should be selected over pine dominated stands

b. Abiotic considerations

i. Distance to nest
1. Nesting/roosting and foraging habitat closest to identified nest
trees, or roosting trees if no nest trees identified
ii. Contiguous
1. Nesting/roosting habitat within the 0.5 mile radius must be as
contiguous as possible
2. Minimize fragmentation of foraging habitat as much as
possible
iii. Slope position
1. Habitats located on the lower 1/3 of slopes provide optimal
micro-climate conditions and an increased potential for
intermittent or year-round water sources
iv. Aspect
1. Habitats located on northerly aspects provide optimal
vegetation composition and cooler site conditions
v. Elevation
1. Habitat should be at elevations of less than 6000 feet, though
the elevation of some activity centers (primarily east of
Interstate 5) may necessitate inclusion of habitat at elevations
greater than 6000 feet.

1VV. Determination

)

2)
3)

4)

5)

If surveys are inadequate or do not meet the intent of protocol, take determination
may not be possible.

If habitat typing is inadequate, take determination may not be possible.

If NSO home range habitat acres are below desired conditions (Section III. 2, 3, and
4), additional loss of suitable habitat can lead to take.

If NSOs are nesting, utilize seasonal restriction within 0.25 mile of nest (February 1
through August 31).

If effects are limited to noise disturbance, a modified seasonal restriction may be used
from February 1 through July 9
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a. Harvest of unsuitable habitat, with unsurveyed suitable within 0.25 of unit
boundary
6) Multiple THPs located within a given NSO territory need to be considered
collectively or a take determination may not be possible.

V. TA Letter Contents

1) Date of written TA request
2) Date request received
3) Note if previous TA(s) provided in past
4) Number of acres within THP units
5) Amounts and types of silviculture prescriptions
6) Location of THP
a. Township, Range, and Section
b. Meridian
c. County
7) Identify NSO activity centers returned by CDFG reports
8) Surveys conducted and activity center status
9) Logic behind take determination
a. Habitat considerations
1. Acres, quality, and location of suitable habitat pre- and post-harvest
i1. Effects of timber operations on suitable habitat
1. Degrade: suitable habitat is harvested but still functions in
the capacity it did pre-harvest (i.e. Foraging habitat before
harvest functions as foraging habitat post-harvest,
nesting/roosting habitat pre-harvest functions as
nesting/roosting habitat post-harvest)
2. Downgrade: pre-harvest nesting/roosting habitat becomes
foraging habitat post-harvest
3. Remove: nesting/roosting or foraging habitat is harvested such
that it no longer functions as habitat post-harvest
b. Proximity of activity center to operations
c. Survey data
10) Sunset date and seasonal restrictions
a. If2 year protocol and surveys are current and negative, additional TA needed
if operations not completed by February 1, YEAR (review protocol page 3).

b. If 1 year protocol and surveys are current and negative, additional TA needed

if operations not completed by February 1, YEAR (review protocol page 3).
c. If NSOs detected in previous surveys and operations are not complete before
February 1, surveys are required to determine location and status of NSOs
prior to operations during each breeding season that operations are ongoing.
d. Ifno owls within 1.3 miles of THP (CDFG reports) and no suitable habitat
within units or 1.3 miles of units, additional technical assistance may not be
required.
11) Name of agency person to contact if there questions regarding TA
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Habitat* Retention Acres (>1335) by Distance

from

\ 4

>400 acres within Core Area (Activity
Center out to 0.5 mile radius)

A 4

A 4

250 acres Nesting/roosting

Habitat composed of:

150 acres Foraging
+ | Habitat composed of:

A 4

100 acres High Quality
Nesting/roosting Habitat

+

150 acres
Nesting/roosting Habitat

A 4

100 acres Foraging
Habitat

+

|

50 acres Low Quality
Foraging Habitat

*See Section I11.2 for habitat definitions

\ 4

— — —-AND ———1

>935 acres within outer ring (0.5
mile radius to 1.3 miles radius)

A 4

935 acres Foraging Habitat
composed of:

A 4

655 acres Foraging
Habitat

+

|

280 acres Low Quality
Foraging Habitat




Habitat Retention within Core Area and 1.3 mile Home Range-Interior

Outer Ring Habitat™:
655 acres Foraging, and
280 acres Low Quality Foraging

Core Area Habitat*:
100 acres High Quality NR, and
150 acres NR, and

100 acres Foraging, and

50 acres Low Quality Foraging

0.7 mile radius
Activity Center

1.3 miles radius
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*See Section 111.2 for habitat definitions
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Northern Spotted Owl Take Avoidance Analysis and Guidance

For California Coast Forest District
(“Attachment A”)
March 15, 2011

Through this document, the Fish and Wildlife Service’s (Service) Arcata Office (AFWO)
establishes guidelines to avoid the incidental take® of the federally listed as threatened northern
spotted owl (Strix occidentalis caurina, NSO), that may result from timber operations occurring
within the range of the coast redwood (Sequoia sempervirens) ecotype, in the Coast Forest
District (Coast District) of the California Department of Forestry and Fire Protection (CAL
FIRE). This document will be referred to hereafter as “Attachment A.” The eastern portion of
the Coast District is outside of the range of the coast redwood. In these eastern areas, the
Revised USFWS Attachment B: Take Avoidance Analysis-Interior (“Attachment B”) applies to
proposed timber operations where no redwoods are present in the timber harvest plan area.

This document (Attachment A) applies to Timber Harvest Plans (THPs) and to Non-industrial
Timber Management Plans (NTMPs). This Northern Spotted Owl Take Avoidance Analysis and
Guidance (Attachment A), dated March 14, 2011, replaces, in full, all prior versions of this
guidance, and remains in effect until replaced or voided.

I. Background

On February 7, 2011, the Service released the 2011 Protocol for Surveying Proposed
Management Activities That May Impact Northern Spotted Owls (hereafter referred to as the
2011 NSO Survey Protocol), its associated transmittal memorandum (2011 transmittal memo)
from Region 8 of the Service, and the transition matrix entitled NSO Protocol Transition
Guidance for surveys initiated in 2009 through 2011. The 2011 transmittal memo and associated
transition matrix provide additional details and clarification for surveys conducted within
California (a similar memorandum has been prepared for distribution in Oregon and
Washington). The transition matrix clarifies how past surveys would be appropriately credited
toward meeting current protocol needs. Those documents are included herein by reference; the
reader should consult those documents for details regarding survey methods and interpretation of
survey data.

This document provides guidance on the application of survey results to evaluation of specific
projects that may impact NSO and provides NSO habitat protection measures and operational
procedures specifically recommended for the coast redwood ecotype. In addition, this revision
of Attachment A crosswalks the pertinent issues addressed in previous AFWO Technical
Assistance, previous versions of Attachment A, and the 2011 NSO Survey Protocol.

!incidental take - take that is incidental to, but not the purpose of, carrying out an otherwise lawful activity.



I1. Definitions

This section defines several terms used in the analysis of take avoidance of the NSO within the
coast redwood ecotype of the Coast District (additional terms are defined within the protocol
guidance documents, referenced above):

Activity Center (AC): Area of concentrated activity of either a pair of NSO or a single
territorial NSO, represented by a mapped location (e.g., usually a nest tree) that occurs within,
but not necessarily in the exact center of, the “Core Area,” defined below.?

Core Area: 100 acres of the 200 acres of Nesting/Roosting habitat retained within a 0.7 mile
radius contiguous with the Activity Center. If 100 acres of contiguous Nesting/Roosting is
not available, then the highest quality habitat available shall be included.

Foraging Habitat: Habitat that contains >40% canopy cover of trees that are > 11” DBH
(diameter at breast height), and have a basal areca >75 square feet per acre of trees > 11" DBH.
Trees may be conifer or hardwood.

Nesting/Roosting Habitat: Forested habitat that supports successful nesting and associated
roosting behavior by NSO. Habitat with >60% canopy cover of trees that are > 11" DBH, and
have a basal area > 100 square feet per acre of trees > 11" DBH. Trees may be conifer or
hardwood.

Nesting/Roosting Polygon: All Nesting/Roosting habitat which is contiguous with an NSO
Activity Center,

NSO Breeding Season: Defined as February 1 to July 31 within the coast redwood ecotype
found in the Coast District of California.

NSO Home Range: Defined as a 0.7 mile radius circle centered on the Activity Center for
the coast redwood ecotype found in the Coast District.

Suitable or Functional Habitat: Habitat that meets either Nesting/Roosting or Foraging
definitions, or a combination of Nesting/Roosting and Foraging habitat.

Survey Area: All Suitable/Functional NSO habitat within 0.7 mile from the project
boundaries; or for disturbance only activities, a 0.25 mile area outside the edge of the project
should be surveyed.

Survey-Start Date: In the coast redwood ecotype, Coast District, NSO Surveys should start
on or after March 1.

2 NSOs have been characterized as central-place foragers, where individuals forage over a wide area and
subsequently return to a nest or roost location that is often centrally-located within the home range (Rosenberg and
McKelvey 1999).



Survey-Last Survey Dates: For years 1 and 2 of the 2011 NSO Survey Protocol, the last
survey visit should occur on or after May 15. For “Activity Center Searches” and Spot Check
Surveys no fixed date is set, but the 2011 NSO Survey Protocols should be followed.

I11. Accuracy of NSO Activity Center Location, Status and Mapping

The initial step in determining if the proposed timber operations may avoid take of NSO is to
determine if the proposed operations would likely occur within the home range of a NSO (new or
historical). A combination of survey data conducted to current protocol and current NSO
California Department of Fish and Game (CDFG) database reports, covering all suitable NSO
habitat located within the 0.7 mile radius of the proposed harvest operations, will be necessary to
support a conclusion that a proposed timber harvest is not within the home range of a NSO.

Accurately mapping the location of the Activity Center is critical to the protection of Core Area
habitat. Because NSOs can move from year to year, Activity Center locations are more accurate
when plotted as a result of surveys rather than using the locations found in the CDFG NSO
Database. Multiple Activity Centers for a NSO pair are possible. If one Core Area does not
encompass all known Activity Centers, multiple Core Areas for a NSO pair, or territorial single
NSO may need to be mapped and protected to avoid the likelihood of incidental take.

If some, or all, of the habitat in the survey area cannot be surveyed due to lack of access, the
most recent update of the CDFG NSO Database should be consulted for Activity Center
information within the 0.7 mile survey area. In addition, landowners that are adjacent to the
proposed timber operations should be contacted so that all the known current NSO locations can
be identified and mapped. All detections reported to the CDFG NSO Database are assigned to a
known site or given a new site number. CDFG NSO Database Report Number 2 identifies the
most important detection locations for each site, and those sites should be included as “known”
Activity Centers. The guidance contained herein applies to all sites listed in CDFG NSO
Database Report Number 2, until such detections are determined by the Service not to qualify for
protection (e.g., site abandonment or non-site determination). CDFG NSO Database Report
Number 3 may include more than one nest site location for a pair of NSO.

IV. Current 2011 Surveys, Subsequent Years, and Transition from Past Surveys

The 2011 NSO Survey Protocol replaces all prior versions of the NSO survey protocol.
Reference to prior protocols should be limited to confirming compliance with earlier protocols
during those survey years, for appropriate crediting of earlier, completed surveys, and should not
be used as direction for surveys during 2011 and subsequent years. Please refer to the 2011 NSO
Survey Protocol and associated NSO Protocol Transition Guidance documents for complete
details regarding survey area, timing, design, and documentation of conditions necessitating
deviation from the 2011 NSO Survey Protocol, with the exception of the deviation outlined
below.

Data and information specific to the coast redwood region show that NSO nest slightly earlier in
the year than interior areas within California. Furthermore, additional data from this coast
redwood region have shown that the high response rates of NSO begin as early as March 1.



However, the 2011 NSO Survey Protocol states “At least 3 of the complete visits should be
conducted before 30 June; this includes at least one visit in April, one in May and one in June.”

To accommodate the earlier breeding season for NSOs in the coast redwood region, survey dates
should be moved forward 15 days, as follows:

e At least one survey should occur during the period March 15 to April 14.
e At least one survey should occur during the period April 15 to May 14.
e At least one survey should occur during the period May 15 to June 15.

With the exception of this scheduling of survey visits, all other timing, location, and operability
requirements (at least 7 days between complete visits, daytime follow-ups, number of complete
visits, etc.) remain consistent with the 2011 NSO Protocol.

V. Survey Area

The 2011 NSO Survey Protocol assumes that the entire survey area (0.7 mile) for the redwood
portion of the Coast District will be surveyed prior to management activities that may affect
suitable NSO habitat. In some cases, access issues related to private property can prevent
surveys from being conducted across the entire survey area. At a minimum, surveys should be
conducted on the property within which the proposed timber operations will occur, and on any
adjacent accessible private or public land and along appurtenant public roads. Current survey
data from adjacent landowners may be used to get information about presence/absence of NSO
on portions of the survey area not accessible to the project proponent.

Survey documentation for proposed timber operations should include a description, a map of the
0.7 mile survey boundary and, if less than 0.7 mile, a map of the actual surveyed area, and an
explanation of any deviation from complete 2011 NSO Survey Protocol. An explanation is
especially important when removal or downgrading of suitable NSO habitat is proposed. It
should be noted, however, that surveys not covering the entire survey area may require additional
Spot Check Surveys to account for incomplete survey area coverage (see 2011 NSO Survey
Protocol).

For operations that are anticipated to result only in disturbance to NSO during the breeding
season, all suitable NSO habitat within the proposed timber operation plan area should surveyed,
plus an additional 0.25 mile radius outside the plan area.

V1. Post-Harvest Habitat Retention and Typing

Accurate habitat typing is required to determine if habitat quantities will be retained above the
habitat thresholds described below. Note that CAL FIRE will need habitat typing to verify that
pre-harvest typing is correct and post-harvest retention is feasible.

Inventory data provides the best support for accurate habitat typing. When inventory data is not
available, habitat typing using available satellite or aerial imagery is acceptable, provided harvest
histories showing any habitat alterations since the imagery was generated are incorporated into



the analysis. Imagery alone can provide reasonably accurate canopy closure estimations, but
since stand age and diameter class can be difficult to determine in redwood forests from imagery
alone, it is important to conduct ground truthing as well. CAL FIRE maintains timber harvest
histories by watershed and that information is available on-line and should be used in
conjunction with imagery for off-property habitat typing.

Narrow strips of habitat (retention areas between clearcuts, etc.) may contain the characteristics
of Nesting/Roosting habitat. However, when these narrow strips of habitat are surrounded by
unsuitable or low quality habitats, they function as Foraging habitat at best.

Watercourse and Lake Protection Zones (WLPZs), typically, have the highest canopy closure
and the largest trees on the landscape. However, WLPZs are not wide enough by themselves to
provide functional Nesting/Roosting habitat (i.e., not at least 600 feet wide); therefore, if a
WLPZ is bordered on both sides by unsuitable habitat, then the WLPZ cannot be typed as
Nesting/Roosting habitat, and is functionally Foraging habitat at best. If one or both slopes on
either side of a WLPZ can be accurately typed as at least Foraging habitat, then the WLPZ can
be functional as Nesting/Roosting habitat if a minimum of 60% canopy closure of trees at least
11” DBH are present.

Priority Ranking of Habitat Retention Acres

1) Tree species composition:
a) Redwood or mixed conifer stands should be selected over hardwood dominated stands.

2) Abiotic considerations to help with priority determinations:
a) Distance to nest: Nesting/Roosting and Foraging habitat closest to identified nest trees,
or roosting trees if no nest trees identified.
b) Contiguity: Nesting/Roosting habitat within the 0.7 mile radius should be as contiguous
as possible; and minimize fragmentation of Foraging habitat as much as possible.
c) Slope position: Habitats located on the lower 1/3 of slopes provide better microclimate
conditions and an increased potential for intermittent or year-round water sources.

If the proposed timber operations retain at least 66% of the pre-harvest basal area and meet the
functional definition of Nesting/Roosting or Foraging habitat post-harvest as described above,
off-property habitat typing is not necessary, unless needed to display Core Area protections.

Core Area Habitat Protection

Once an Activity Center has been accurately mapped, a 100-acre Core Area polygon must be
identified that contains the highest quality habitat (typically Nesting/Roosting) located
contiguous with the Activity Center.

When an Activity Center is surrounded by sufficient Nesting/Roosting habitat, the Core Area
polygon is typically mapped starting with a 1,000-foot radius circle (72 acres) centered on the



Activity Center, and is connected on one side to a WLPZ and expanded until the Core Area
includes 100 acres. Limited timber operations are allowed within the Core Area polygon (see
VIII. Timber Operations).

When an Activity Center is closer than 500 feet to the outside edge of the Nesting/Roosting
polygon, the acres of non-Nesting/Roosting habitat within 500 feet of the activity center are
included, but should be augmented with additional Nesting/Roosting habitat elsewhere in the
Core Area polygon to make a total of 100 acres of the highest quality habitat.

When the Activity Center is closer than 1,000 feet to, but not within 500 of, the outside edge of
the Nesting/Roosting polygon, the protected Core Area should extend to that most distant edge
of the Nesting/Roosting habitat but shall not be less than a 500-foot radius.

Operations conducted outside the Core Area, but within 1,000 feet of an Activity Center should
retain the functionality of any NSO habitat present pre-harvest within this area, i.e., operations
do not downgrade habitat.

Polygons of Nesting/Roosting habitat contiguous with the Activity Center, which are larger than
100 acres provide the most operational flexibility. If the Nesting/Roosting polygon is 200 acres
or greater, and operations in the polygon outside the Core Area have retained functional
Nesting/Roosting habitat (i.e., no more than 33% of the basal area removed retaining a minimum
of 100 sg. ft. of basal area per acre of trees greater than 11” DBH), then the 100-acre core area
can be redrawn in subsequent entries. However, the 500-foot radius should remain unchanged,
and the redrawn core area should not include any acres harvested within the previous 5 years.

Within the 0.7 mile radius (985 acres) of each Activity Center please use the following:
1) Retain habitat to maximize attributes desirable for NSO.

2) Retain at least 500 acres of suitable (Nesting/Roosting/Foraging) NSO habitat, post-harvest,
as follows:

a) Retain 200 acres of Nesting/roosting Habitat within a 0.7 mile radius of the Activity
Center consisting of:
i) 100 acres of the 200 acres of Nesting/Roosting habitat retained should be contiguous,
or contiguous as possible with the Activity Center.
i) An additional 100 acres of Nesting/Roosting with in the 0.7 mile radius:

(1) If the second 100 acres of Nesting/Roosting habitat is also contiguous with the
Activity Center, or within the same drainage, operations should retain a minimum
of 66% of the pre-harvest basal area per acre of trees at least 11” DBH.

(2) If the remaining 100 acres of Nesting/Roosting habitat is not contiguous with the
Activity Center, retain at least Nesting/Roosting habitat.

b) Retain at least 300 acres of Suitable NSO habitat, post-harvest, of at least Foraging
quality.



3) Remove no more than 1/3 of the remaining suitable habitat in excess of 500 acres within 0.7
mile of an Activity Center during the life of the timber operations.

VII. Road Use

To avoid take of NSO from noise disturbance (see U.S. Fish and Wildlife Service 2006) road use
within 0.25 mile (1,320 feet) of a NSO Activity Center during the breeding season is prohibited
until July 10, unless:

1) Non-nesting, or nesting failure at the Activity Center has been determined by a Activity
Center Search (2011 NSO Protocol) conducted on or after May 15", or;

2) The Activity Center is within 165 feet of major highway that typically has continuous traffic
year around (Hwy 1, 36, 101,128, 299, etc.) and the appurtenant road is not within 165 feet
of the Activity Center.

3) After July 9" until the end of the breeding season road use within the 100-acre core is
restricted to existing road use, maintenance and map point work.

VIII. Timber Harvest Operations

A 0.25 mile seasonal restriction on timber operations (except for road use after July 9th) applies
to every known NSO Activity Center during the breeding season, unless it is determined via a
site monitoring visit, “Activity Center Search” (2011 NSO Protocol), that NSO are not nesting,
or nesting failure has occurred. If it cannot be determined whether NSO are nesting, or nesting
failure cannot be determined, the 0.25 mile seasonal restriction stays in effect for timber
operations until after July 31st.

For all known Activity Centers, timber operations should adhere to the following
recommendations:

1) Within the 100-acre Core Area polygon of an NSO Activity Center:

a) Outside the breeding season, limited timber operations (i.e., road use and maintenance,
map point work, tail-hold placements, use of existing skid roads, and loading) may be
conducted, provided no trees >11 inches DBH are cut or removed by the operations,
and no logs are yarded through the Core Area.

b) During the NSO breeding season, timber operations (including use of roads before
July 9th), are not allowed within the 100-acre Core Area polygon, except as allowed in
subsections 4 and 5, below.

2) Timber Operations outside the 100-acre Core Area polygon, but within 0.25 mile of an NSO
Activity Center:

a) Outside the breeding season, timber operations may be conducted.



b) During the breeding season, no timber operations should proceed unless protocol
surveys do not detect nesting NSOs.

3) For all NSO Activity Centers, prior to May 15th (until the required May 15 or later survey is
completed):

a) Timber operations (except helicopter yarding or staging) may be conducted only on
those THP areas >0.25 mile from the Activity Center.

b) Helicopter yarding and staging may occur only on those THP areas >0.5 mile from the
Activity Center.

4) For NSO Activity Centers where reproductive status has been determined to be non-nesting
or failed nesting:

a) Limited timber operations (road use and maintenance, map point work, use of existing
skid roads, tail-hold placements and loading) may be conducted within the 100-acre
Core Area polygon of the Activity Center provided no trees >11 inches DBH are cut or
removed by the operations, and no logs are yarded through the Core Area.

b) Full timber operations, including helicopter yarding and staging, may be conducted
within 0.25 mile but not within the 100-acre core polygon of the Activity Center.
Helicopter fly-overs shall not occur within 1000 ft. of the Activity Center

5) For NSO Activity Centers, where reproductive status has been determined to be nesting:

a) For Activity Centers where fledging status has not been determined, timber operations
may be conducted only on those THP areas that are >0.25 mile from the Activity
Center until the end of the breeding season.

b) Helicopter yarding and staging may occur only on those THP areas >0.5 mile from the
Activity Center.

6) For NSO Activity Centers, where fledging status has been determined (either nest failure or
fledglings have left the Core Area):

a) Full timber operations, including helicopter yarding and staging, may be conducted
within 0.25 mile but not within the 100-acre core polygon of the Activity Center.
Helicopter fly-overs shall not occur within 1000 feet of the Activity Center.

b) Limited timber operations (road use and maintenance, map point work, use of existing
skid roads, tail-hold placements and loading) may be conducted within the 100-acre
core polygon of the Activity Center, provided no trees >11 inches DBH are removed
by the operations, and no logs are yarded through the Core Area.



7) For any NSO Activity Center, regardless of reproductive status:

a) If NSO move to a new location (>1000 feet from the historical Activity Center) and
reproductive behavior is confirmed at the new site, request technical assistance to
evaluate the status of the historical Activity Center.

IX. February Extensions for Timber Operations:

There is no allowance for extending on-going timber operations into the breeding season except, as
stipulated in the most current USFWS Survey Protocol Spot Survey procedures.

X. CAL FIRE Review

When reviewing information related to NSO Activity Centers, the following outline should be
used to check for adequacy and accuracy:

1) Location
a) Confirm plotted Activity Center location accuracy.
i) Review recent surveys.
i) Review CDFG Reports 1, 2, 3.
iii) Review data from adjacent landowners.
b) Evaluate deviations from CDFG locations.
c) Determine if habitat maps and tables have been updated.
2) Activity Center and Project Area Habitat Typing.
3) Verify pre-harvest habitat typing of project area, survey area and 0.7 mile radius from each
Activity Center using aerial photos, equivalent imagery, or field visits.
4) Determine if any habitat alterations have occurred which should be reflected in current NSO
habitat tables and habitat analysis maps.
5) Verify post-harvest habitat typing reflects the silvicultural prescriptions.
6) Determine Activity Center status.
7) lsitavalid site?
1) Review most current protocol to determine if the location is consistent with definition
of a site.
i) Report both new sites and non-valid sites (need USFWS approval) to CDFG for next
database update.
8) Determine current occupancy status.
9) Determine current reproductive status, if it was determined.
10) Activity Center Habitat and Disturbance Protection Measures.
11) Confirm consistency with Attachment A.

XI. Determination
CAL FIRE should use the following list to help with their take avoidance determinations:

1) If surveys are inadequate or do not meet the intent of the NSO protocol in effect during the
year(s) of survey, take avoidance determination may not be possible.



2) If habitat typing is inadequate, incidental take determination may not be possible.

3) If NSO home range habitat acres are below desired conditions (Section Ill. 2, 3, and 4),
additional loss of suitable habitat can lead to take.

4) 1If NSO are nesting, use seasonal restriction for all timber operations within 0.25 mile of a
nest (February 1 through July 31).

5) If effects are limited to noise disturbance (e.g., no suitable habitat in timber harvest units, but
suitable habitat within 0.25 mile of units), a modified seasonal restriction may be used from
February 1 through July 9, as follows:

a. Seasonal restriction applies to unsurveyed suitable habitat within 0.25 mile of unit
boundary.

b. If protocol surveys were conducted and did not detect reproductive NSO, or
barred owls seasonal restrictions may not warranted.

6) When multiple THPs are located within a given NSO territory, all habitat conditions should
be considered collectively a take avoidance determination may not be possible.

XI. Contents of Technical Assistance Requests

Technical assistance (or “TA”) requests need to be submitted to AFWO by CAL FIRE. Open
“Habitat Retention Agreements,” NTMPs, “Spotted Owl Management Plans,” Spotted Owl
Recovery Plans,” and THPs that have received previous technical assistance from the AFWO
(i.e., have an AFWO TA correspondence number) will continue to receive additional technical
assistance from AFWO. Technical assistance will be provided on a case-by-case basis to CAL
FIRE, by AFWO, on complex determinations or on points of clarification.

Information to be submitted to CAL FIRE should include:

1. Date of written TA request.
Date request received.
Assigned TA number (only if previous technical assistance has been provided by AFWO in
the past for this project).
Number of acres within the THP boundary.
Maps indicating types and locations of units with silviculture prescriptions.
Map of any know NSO sites within the survey area.
Location of THP, including County(s); Meridian(s); and, Townships, Ranges, and Sections.
Identify NSO Activity Centers returned by CDFG reports.
Results of all surveys conducted and Activity Center status for any known Activity Center.
0 Logic behind the take determination.
a. Habitat considerations:
I. Acres, quality, and location of suitable habitat pre- and post-harvest,
ii. Effects of timber operations on suitable habitat;
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1. Degrade: suitable habitat is harvested but still functions in the capacity
it did pre-harvest (i.e. Foraging habitat before harvest functions as
Foraging habitat post-harvest, Nesting/Roosting habitat pre-harvest
functions as Nesting/Roosting habitat post-harvest);

2. Downgrade: pre-harvest Nesting/Roosting habitat becomes Foraging
habitat post-harvest;

3. Remove: Nesting/Roosting or Foraging habitat is harvested, such that
it no longer functions as habitat post-harvest;

b. Proximity of Activity Center to operations, and;

c. Survey data.

11. Sunset date and seasonal restrictions:

a. If operations are not complete before February 1, surveys are required to determine
location and status of NSO prior to operations during each breeding season that
operations are ongoing.

b. Additional technical assistance may not be required if NSO are not found within 0.7
mile of THP (CDFG reports), if suitable habitat within units are not found within the
project area, or if suitable habitat is not identified within 0.25 mile of units.

12. Name of agency person to contact if there questions regarding the technical assistance.
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