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Dear Secretary Zinke, Interim Chief Christiansen, Deputy Director Kurth, and Supervisor

Petiman:

In accordance with the sixty-day notice requirement of the Endangered Species Act (ESA),
16 US.C. § 1540(g), you are hereby notified that the following organizations intend to bring
a civil action against the U.S. Forest Service and the officers and supervisors to whom this
letter is directed (collectively, the Forest Service) for violating Section 7 of the ESA, 16

US.C. § 1536.

The name and address of the organizations giving Notice of Intent to Sue:

WildEarth Guardians
80 SE Madison St., Suite 210
Portland, OR 97214

Cascadia Wildlands
P.O. Box 10455
Eugene, OR 97440

Counsel for the parties giving notice:

Brenna Bell, Staff Attorney
Bark

P.O. Box 12065

Portland, OR 97212

Tel: (503} 331-0374
brenna@gbark-out.org

Jennifer Schwartz
Law Office of Jennifer R, Schwartz
2521 SW Hamilton Coust

Bark
P.O. Box 12065
Portland, OR 97212

Oregon Wild
5825 Notth Greeley
Portland, OR 97217



Portland, OR 97239
Tel: (503) 780-8281

jconiferroseschwartz{@gmail com

As described herein, the Forest Setvice has violated the ESA by arbitrarily and capriciously
relying on a flawed Biological Opinion from the U.S. Fish-and Wildlife Service (FWS) in
violation of Section 7 concerning the effects of Mt. Hood National Forest’s Crystal Clear
Restoration Project on listed- species, thereby failing to ensure that its actions are not likely to
jeopatdize the continued existence of listed or candidate species, or result in the destruction
ot adverse modification of critical habitat. See 16 U.S.C. § 1536(a)(2).

We will file suit after the 60-day petiod has run unless the violations described in this notice
are remedied. A .

Legal Background: Section 7 Consultation

Section 2(c) of the ESA establishes that it s “the policy of Congress that all Federal . . .
agencies shall seek to conserve endangered species and threatened species and shall utilize
their authorities in furtherance of the purposes of” the ESA. 16 U.S.C. § 1531(c)(1). The
putpose of the ESA is to “provide a means whereby the ecosystems upon which endangered
species and threatened species depend may be conserved, [and] to provide a program for the
conservation of such endangered and threatened species . . . 7 16 US.C. § 1531(b).

To implement this policy, Section 7(a}(2) of the ESA requires that each federal agency
consult with FWS or NMFS to ensute that any action authotized, funded, ot carried cut by
such agency is not likely to (1) jeopardize the continued existence of any threatened ot
endangered species or (2) result in the destruction or adverse modification of the critical
habitat of such species. See 16 U.S.C. § 1536(a)(2). Federal agencies must use the best
scientific and commercial data available to comply with their obligations under Section 7. Id’
§ 1536(b); Res. Ltd, Ine. ». Robertson, 35 F.3d 1300, 1304 (9th Cir. 1994).

The ESA’s consultation tequirement applies “to all actions in which there is discredonary
Federal involvement or control.” 50 C.F.R. § 402.03. Agency actions requiring consultation
ate broadly defined by regulation to mean “all activities or programs of any kind authorized,
funded, or cartied cut, in whole or in part, by Federal agencies” and include “actions directly
ot indirectly causing modifications to the land, water, or air.” 50 C.F.R. § 402.02.

If listed species may be present in the area of agency action, the action agency must prepate
2 Blological Assessment (BA) to determine whether the listed species may be affected by the
proposed action. See 16 U.S.C. § 1536(c)(1); 50 C.F.R. § 402.12. If the agency determines that
its proposed action “may affect” any listed species, the agency must engage in “formal
consultation” with FWS ot NMFS (collectively, the Services). 50 C.F.R. § 402.14; see also

Cal. ex rel. Lockyer v. U.S. Dep’t of Agric., 575 F.3d 99, 1018 (9th Cir. 2009) (“any possible
effect, whether beneficial, benign, adverse or of an undetermined character, triggers the
requirement.” (quoting 51 Fed. Reg. 19,926, 19,949 (June 3, 1986)).
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The threshold for a “may affect” determination is very low, and ensures “actions that have
any chance of affecting listed species or critical habitat-—even if it is later determined that
the actions are not likely to do so—require at least some consultation under the ESA.” Kark
Tribe of Cal. v. U.S. Forest Serv., 681 F.3d 1006, 1028 (9th Cir. 2012). Under the Fish and
Wildlife Service Consultation handbook, the “may affect” threshold is met if “a proposed
action may pose any effects on listed species or designated ctitical habitat.” U.S. Fish and
Wildlife Serv. & Nat'l Marine Fisheries Serv., Endangered Species Consultation Handbook:
Procedures for Conducting Consultation and Conference Activities Under Section 7 of the Endangered
Species Aet at xvi (1998) (emphasis in original). The regulations implementing the ESA require
an examination of both the direct effects of the action as well as the indirect effects of the
action, which are defined as “those effects that are caused by or will result from the
proposed action and are later in titne, but are still reasonably certain to occur.” 50 C.F.R. §
402.02. Therefore, an agency must consult in every situation except when a proposed action
will have “no effect” on a listed species ot critical habitat,

If the action agency concludes in a BA that the activity is not likely to adversely affect the
listed species or adversely modify its critical habitat, and the Services concur with that
conclusion in a Letter of Concurrence, then the consultation is complete. 50 C.F.R. §§
402.12, 402.14(b). If, however, the action agency determines that the activity is likely to
adversely affect the listed species or its critical habitat, then the Services complete a
“biological opinien” BiOp) to determine whether the activity will jeopardize the species or
result in destruction or adverse modification of critical*habitat. Id. § 402.14. If the Services
determine that an action will jeopardize the species or adversely modify critical habitat, they
may propose reasonable and prudent alternative actions intended to avoid such resulis. 16
U.S.C. § 1536(b}(3)(A); 50 C.F.R. § 402.14{g)(5).

In addition to considering the direct effects of a proposed agency action, the Setvice must
also consider the species’ “environmental baseline,” the “effect of actions,” and the
“cumulative effects upon a species.” 50 C.F.R. § 402.14(g). An environmental baseline must
include (1} the past and present impact on the species of all federal, state, or ptivate actions;
(2) the anticipated impacts of all federal projects in the action area that have already
undergone section 7 consultation; and (3} the impact of state or private actions that are
contemporaneous with the consulration in process. I4 § 402.02. Cumulative effects are
defined as “those effects of future State or private activities not involving federal activities
that are reasonably certain to occur within the action area of the Federal action subject to
consultation.” Thus, cumulative effects describe only wenfederal and future activities. Past and
present impacts of nonfederal actvity should be a part of the environmental baseline. See,
e.8., Nat'l Wildiife Fed'n v. Norton, 332 F. Supp 2d 179 (D.D.C. 2004).

However, an agency’s Section 7 duties do not end with the issuance of 2 BiOp. The action
agency ‘““cannot abrogate its responsibility to ensure that its actions will not jeopardize 2
listed species; its decision o tely on a FWS biological opinion must not have been arbitrary
or capricious.” Pyramid Lake Paiute Tribe of Indians v. U.S. Dep’t of Navy, 898 F.2d 1410, 1415
(9th Cir. 1990). See alio Defenders of Wildife v. EPA, 420 F.3d 946, 976 (9th Cir. 2005) (tev’d
on other grounds),

Further, once the consultation is complete, the agencies have a duty to ensure that it remains

3
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valid. To this end, an agency must re-initiate consultation if certain “triggers” occur. 50
C.F.R. § 402.16. The ESA’s implementing regulations require the Forest Service to re-initiate
consultation where discretionaty Federal involvement or control over the action has been -
retained or is authorized by law and:

- (a} If the amount or extent of takmg spec1ﬁed in the incidental take statement is
exceeded; : -

(b} If new information reveals effects of the action that may affect listed species or
critical habitat in a mannet ot to'an extent not previously considered;

(¢} If the identified action is subsequently modified in a manner that causes an effect
to the listed species or critical habitat that was not considered in the biological
opinion; or

(d) If a new species is listed or critical habitat designated that may be affected by the
identified action.

50 C.F.R. § 402.16.

After consultation is initiated or teinitiated, ESA Section 7{d) prohibits the agency or any
permittee from “mak[ing] any irreversible ot irretrievable commitment of resources” toward
a project that would “foreclos[e] the formulation or implementation of any reasonable and
prudent alternative measures ... 16 U.S.C. § 1536(d). The 7(d) prohibition “is in force
duting the consultation process and continues until the requitements of scction 7(a)(2) are
satisfied.” 50 C.F.R. § 402.09.

Section 7(a)(4) of the ESA requites a Federal action agency to conference with the Services if
the proposed action is likely to jeopardize a species proposed for listing or destroy or
adversely modify proposed critical habitat. 16 U.S.C. § 1536(a}(4); 50 C.F.R. § 402.10(a). See
also 50 C.FR. § 402.02 (defining “[cJonference” as “a process which involves informal
discussions between a Federal agency and the Service under section 7(a)(4) of the [ESA]
regarding the impact of an action on proposed species or proposed critical habitar and
recommendations to minimize or avoid the adverse effects.”). The agencies must record any
results of a conference. I at § 401.10(e) (“The conclusions reached during a conference and
any recommendations shall be documented by the Service and provided to the Federal

agency’).

FACTUAL BACKGROUND

Crystal Clear Restoration Project, Mt. Hood National Forest

On June 27, 2018, Mt. Hood National Forest Barlow District Ranger Kameron Sam signed
the final Decision Notice selecting the Proposed Action Alternative, as modified, for the
Crystal Clear Restoration Project (hereafter, “Decision”). The modified Action Alternative
includes logging apptoximately 11,742 acres within the project area, use of forest system
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roads' for log hauling (and pre-haul maintenance), plus building 35.8 miles of temporary
roads for log hauling, deconumsslomng 0.7 miles of system road and closmg 5.6 miles of
system roads.

Threatened northern spotted owl and its critical habitat, Otegon spotted frog and its critical
habitat, and endangered gray wolves occur within the Crystal project atea on Mt. Hood
National Forest. These species will be affected by the activities authorized under the Forest
Service’s Decision Notice, as described below, The Forest Setvice analyzed the effects of the
Crystal project on listed species and critical habitat in a December, 2017 Biological
Assessment (hereafter, “2017 Biological Assessment”). FWS issued a Biological Opinion on
January 19, 2018 that found the Crystal project may affect and is likely to adversely affect the
northern spotted owl and its critical habitat; may affect, but is not likely to adversely affect
the Oregon spotted frog and its critical habitat; and may affect but is not likely to adversely
aftect the gray wolf.

Northern spotted owl

FWS listed the northern spotted owl as a threatened species in 1990. 55 Fed. Reg. 26,114
(June 26, 1990). The spotted owl population has continued to decline, especially in notthetn
parts of its range where populations have declined as much as 80 percent since 1990. See
2017 Biological Assessment, page 26. In 2012, FWS designated revised critical habitat® for
the notthern spotted owl that includes critical habitat on Mt. Hood National Forest. 77 Fed.
Reg. 71,876, 72,062 (Unit 6: West Cascades South, Subunits WCS 1 — WCS 6}, 72,064 {Unit
7: East Cascades North, Subunits ECN 6 — ECN 9} (Dec. 4, 2012). The rule designating
northern spotted owl ctitical habitat on Mt. Hood National Forest determined that all of the
unoccupied and likely occupied areas in this subunit are essential for the conservation of the
species to meet the recovery criterion. Past and current habitat loss, and competition from
barred owls are the primary threats to spotted owl persistence. 76 Fed. Reg. 38,575, 38,576
(July 1, 2011).-FWS recognized declining habitat as a severe or moderate threat to spotted
owl throughout its range.

2011 Recorery Plan

The 2011 Recovery Plan for northern spotted owl priotitizes recovery tasks aimed at: (1)
maintaining and managing for an adequate amount of spotted owl habitat across the species’
range; {2} restoring natural processes in the dry forest landscape to minimize impacts of
habitat loss through climate change; and (3) conducting large-scale expetiments on the
effects of barred owl removal where the two species co-occur. See 2011 Recovery Plan. See

| The Forest Service fails to disclose the number of miles of forest system roads it plans to use for haul of
commercial materials. See Final EA at 84 (stating 165.20 miles of systern roads exist within the project area); /.
at 86 (explaining “[r]oad maintenance would occur on all roads vsed for haul of commercial marerials (og and
rock hauly”’ but omitting the number of road miles); /gl at 86-88, Table 32 {listing system road weatments with
road numbers, but omitting the number of road miles).

2 See 2017 Biological Assessment {defining “critical habirar” as “[tlhe specific areas within the geographic area,
occupied by the spotted owl at the ime it was listed, that contain the physical or biclogical features that are
essential to the conservation of endangered and threatened species and that may need special management or
protection”).
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also 76 Fed. Reg. at-38,576. The 2011 Recovery Plan identifies recovery actions as near-term
recommendations to guide.the activities needed to accomplish the recovery objectives and
achieve the recovery criteria. Recovery Action 10 directs the Forest Service to conserve
spotted owl sites and high value spotted owl habitat to provide additional demographic
support to the spotted owl populations. 2011 Recovery Plan at I11-43. Recovery Action 32
directs the Forest Service to maintain and restore well distributed, older and more
structurally complex multi-layered-conifer forests on Federal lands across its range: 2011
Recovery Plan at IIE-67. It explains. that high-quality spotted owl habitat stands are
characterized as having large diameter trees, high amounts of canopy cover, and decadence
components such as broken-topped live trees, mistletoe, cavities, iatge snags, and fallen
trees. I4. The Recovery Plan recommends retaining more occupied spotted owl sites and
unoccupied, high value spotted owl habitat on all lands. Final Wildlife Report for Cr}fs tal
Clear Restoration project, page 3.

Northern Spotted Owl &* Critical H abitat in Project Area

Spotted owls generally rely on older forested habitats that contain the structures and
characteristics required for nesting, roosting, foraging, and dispersal. Final Wildlife Report
for Crystal Clear Restoration, page 3. Generally, suitable habitat is 80 years ot older, canopy
exceeds 60% closure, is multi-storied, and has sufficient snags and down wood to provide
oppottunities for nesting, roosting, and foraging. I4 Dispersal habitat consists of mid-seral
stage stands between 40 and 80 years of age with a canopy closure of 40 petcent or greater
and an average diameter of 11-inches. 1 d.-Spotfed owls use dispersal habitat to move -
between blocks of suitable habitat and juveniles use it to disperse from natal territories, Id

B 1
- i

The Crystal project area includes existing high-quality suitable habitat in the form of dense,
mature forest. One known spotted owl site® (spotted owl site #3) occurs within the Crystal
project area. 2017 Biological Assessment at 46. Spotted owl surveys that began in the spring
of 2016 have not located spotted owls within the project area to date. Id These surveys will
continue vntil project implementation. I4, at 48, Of the 36,343-acre Crystal project area,
19,050 acres are functioning as suitable habitat and 8,771 acres are functioning as dispersal
only habitat. fd at 46. The Forest Service also identified seven potential sites in the project
area that could support breeding spotted owl pairs. I4, at 46-47. All of the potentially 8'home
ranges that overlap the project boundary are currently above the threshold of 50 percent
suitable habitat in the core area and all of the territories, except 4 and 7, are above 40 percent
suitable habitat in the home range. Id. at 48,

The Crysal project i§ within Unit 7: East C"scades Nortﬁ subunit™ of designated spotted
owl critical habitat. 2017 Biological Assessment at 56. Special management protections are
required in this subunit to address threats. from current and past timber harvest, removal ot
modification of habitat, and competition &ith barred owls. Id, at 58 {listing elght special
management considerations, including: (1) Conserve older stands that contain the conditions

3 A “known spotted owl site” is a “site known to be dtcupied at some point between 1990 and the present by a
pair of spotted owls or a resident single as defined by the Service’s survey protocol.” 2017 Biological
Assessment, page 21 {explaining that “[t]he specific site location is determined by the unit biclogist based on
the best and/or most recent information. A site may be determined to be inactive only in accordance with the
current survey protocol.”).
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to support spotted owl occupancy or high-value spotted owl habitat as described in
Recovery Actions 10 and 32; (2) Emphasize vegetation management treattnents outside of
spotted owl territories or highly suitable habitat; (4) Retain and restore key structural
components, including large and old trees, large snags, and downed logs; (7) Manage roads
to address fire risk).

Critical Habitat for Northern Spotted Owi (Strix occidentalis caurina)
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The Crystal project area provides an important north-south link for northern spotted owl. 14
at 56, The White River Watershed Analysis recommended maintaining existing notthern
spotted owl suitable and dispersal habitar in the Eastside Zone until increases in such habirat
have been achieved in the Transition and Crest Zones. Bark Scoping comments at 6.

Lmpacts to Northern Spotted Owl

The Crystal project authotizes logging, road building, and log hauling activities that will
adversely impact notthern spotted owl and its critical habitat. The 2018 Biclogical Opinion
largely defers to the Forest Service’s 2017 Biological Assessment for an analysis of the direct
and indirect effects of the proposed action on spotted owls and spotted owl critical habitat.
2018 Biological Opinion at 8-10.

The Forest Service’s Decision authorizes logging 11,742 acres of northern spotted owl
critical habitat. 2017 Biological Assessment at 56. Currently, about 2,148 acres are providing
dispersal habitat and 1,946 acres ate providing suitable habitat for spotted owls. 2017
Biological Assessment at 46. The authorized logging will remove 893 acres of dispersal
habitar and downgrade 1,059 acres of suitable habitat to dispersal only habitat. Final EA at
126. : L

N

Crystal Clear Timber Sale Suitable Habitat and LSRs A
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Crystal Clear Timber Sale =12,069 acres, all within critical habitat
Total suitable hakitat remaining in Proposed Action = 2,398 acres
Total L3Rs in suitable habitat remaining in Proposed Action = 99 acres
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The Forest Service’s own analysis in its draft EA notes that

The removal of suitable habitat has an indirect effect on NSOs by reducing the
amount of potential nesting, roosting or foraging habitat. These effects on local owl
populations ate greater when the amount of suitable habitat remaining post-harvest
is limited in the area. The loss of nesting structure may teduce the number of
breeding pairs if other nesting habitat is limited. The loss of roosting habitat reduces
the number of stands that provide thermal protection, plus these stands usually also
function as foraging habitat. The loss of foraging habitat could reduce the amount of
food available to neatby adult and juvenile owls, which could affect their survival if
other foraging options are limited. The removal of unoccupied suitable habitat could
preclude future NSO occupancy for a period of time. kt is estimated that-these units.
would again provide quality suitable habitat in 75 to 100 years after treatments,
depending on the site conditions. :

Draft EA, page 215. See alse W’ild].ife Repott, page 3 (noting “[w]hile it is usually the
alteration or removal of suitable habitat (nesting, rcosting, and foraging) that may result[] in
adverse impacts to a tettitorial pair of spotted owls, the loss or degradation of dispetsal
habitat may also result in short-term impacts”), While FWS has guidelines for how much
removal of suitable habitat would result in take, it does not have guidelines for how much
removal of dispersal habitat constitutes take. Wildlife Report at 3.

To miaintain spotted owl suitable habitat adequate to provide for owl nesting, roosting, and
foraging within the stand, the Forest Setvice must maintain a canopy covet of greater than
60% along with other habitat elements {e.g., snags, down wood, dominated by large
overstory trees, tree-height class- diversit} and older hardwoods) post logging activities. 2017
Biological Assessment at 22. To maintain spotted owl dispersal habitat adequate to provide
for owl dispetsal within the stand, the Forest Service friust maintain a canopy cover of
greater than 40% along with other habitat elements (e.g., snags, down wood, dominated by
large overstoty trees, tree-height class-diversity, and oldér hatdwoods) post logging activities.
Id

The Forest Service recognized that logging authorlzed by this Decision that downgrades
suitable habitat will further reduce habitat for owl pairs 4'(9 acres) and 7 (147 acres) below
threshold-levels within the’home range. Final Wildlife Report for Crystal Clear Restoration at
12.'The authorized logging will reduce canopy closure from 70% to 50% in moist mixed
conifer ecotype, and from 65% to 40% in dry mixed conifer ecotype. Draft EA at 148. The
average canopy closuté'in ‘the Late-Successional Reserve (LSR) units post-logging will be
35%, well below what is needed to provide suitable NSO habitat. Sez Final EA, Appendix 1.
The decision also authorizes the removal of down wood, shrubs, and snags that provide
important habitat for spotted own prey species. Removing this habitar will retard creation of
these essential habitat elements for many years to come.

Best available science shows that nosthern spotted owls respond better to natural
disturbances such as fite than they do to logging. Fire is an unpredictable force, and one that
northern spotted owls are evolutionarily adapted to. A growing number of pecr-reviewed
studies indicate that owls are adapted to fire and preferentially utilize burned forests for
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foraging.” In contrast, logging is causing significant harm to owls and loss of mature forests
needed for owl recovery.’

Bark’s scoping comments detailed the findings of a study that concluded the long-term
benefits of commercial thinning do not clearly outweigh adverse impacts, even if much more
fire occurs in the future. See Odien, D., Hanson, C., DellaSala, D., Baker, W., & Bond, M.,
2014, Effects of Fire and Commercial Thinning on Future Habitat of the Northern Spotted
Owl, The Open Ecology Journal; 7, 37-51. The Forest Service failed to acknowledge this
tepott or comment on its conclusion that the combination of thinning and maintenance
teduced 6.7 times more late-successional forest that it increased.

The Forest Service’s analysis in its 2017 Biological Assessment downplays how the project
activities may increase barted owl competition, one of the primary threats to spotted owl
The Forest Service acknowledges the adverse impacts from increased barred owl
competition in its draft EA, but — with no explanation — changes its analysis in the final EA.
Conpare Draft EA at 218 (“timber harvest activities may expand the range of barred owls;
and silviculture treatments that thin forests and create eatly seral habitat, or create edge
habitat, may favor barred owls over spotted owls.””} w/i#h Final EA at 127 (“The silvicultural
treatments proposed in the planning area would not be expected to expand the range of
barted owls since they are already found throughout the planning area and treatments would
not be expected to create habitat favored by barred owls over spotted owls™).

Forest roads may directly impact spotted owl through direct mortality or changes in
movement and habitat use patterns and may indirectly impact spotted owl by altering the
adjacent habitat and intetfering with predator-prey relationships.® Some of these impacts
result from the presence of the road itself, and some résult from uses on and around the
roads, including log hauling. At the landscape level, roads fragment habitat blocks into
sraller patches that may not be able to successfully support interior forest species.
Ultimately, roads have been found to reduce the abundance and distribution of several forest
species.’

4 See, e.g., Lee, D.E., Spotted (wls and forest fire: 4 systematic review and meta-analysis of the evidence.
Ecosphete 9(7):e02354, 10.1002/ccs2.2354 (2018) {Attachment 1).
* For example, one study reported that after logging for the Meadow Valley fuels treatment project on the
Plumas National Forest conducted from 2006-2008, the number of territorial sites declined from 9 10 4 over a
four-year perdod (2007-2011), Sez Keane, J.M,, et al. Plumas Lassen Administrative Study, 2011 Annual Report:
Spotted Owl Module, U.S. Forest Service, Pacific Southwest Region, Vallejo, CA (2012). This stady was
confirmed by a later study that found a 43% loss of northern spotted owl within a few years of mechanical
thinning. Ser Stephens, S.L., et al. California Spotted Owl, songbird, and small mammal responses to landscape
fuel treatments. BioScience {in press) (2014). The authors noted that while the region’s overall population is
declining, the steep rate of decline in the logging study area was of “a greater magnitude” than elsewhere on the
landscape.
6 Wisdom, et al. 2000. Source habirats for terrestrial vertebrates of focus in the interior Columbia basin: Broad-
scale trends and management implications. Velume 1 — Overview. Gen, Tech, Rep. PNW-GTR-485. Portland,
OR: U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station; Trombulak, S., and
. Frissell. 2000. Review of the Ecological Effects of Roads on Terrestrial and Aquatic Cammunites.
Conservation Biology 14(1):18-30.
7 See Fahrig, L. and T. Rytwinski. 2009. Effects of roads on animal abundance: an empirical review and
synthesis. Ecology and Society 14(1): 21; Benitez-Lopez, 1., R, Alkemade, and P.A. Verweij. 2010. The impacts
10
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The Forest Sexvice’s decision authorizes 3.7 miles of new temporary road construction®
which would remove 7.3 acres of suitable northetn spotted owl habitat. Final EA at 128. The
Forest Service relies on information in Tempel and Gutierrez (2003, p. 700}, Delaney et al.
(1999, p. 69), and Kerns and Allwardt (1992, p.9) to state “we anticipate that spotted owls
that select nest sites in close proximity to open roads either are undisturbed by or habituate
to the normal range of sounds and activities associated with these roads.” 2017 Biological
Assessment at 25. Based on that conclusion, the Forest Service identifies only 0.25 mile
disturbance distance from log hauling on open roads to spotted owl during the entire
breeding season, and no buffer during the critical breeding period or latter breeding period.
Id. See also id. at 59-61. This approach and these assumptions conflict with best available
science showing northern spotted owl generally avoid forest roads, creating an avoidance
buffer on average of 1,312 feet (437 yatds) from the forestry roads with light traffic’

At bottom, the logging and road-building authorized by the Forest Service’s decision will
downgrade suitable habitat may affect and is likely to adversely affect spotted owls.

2018 Biological Opinion is Arbitrary and Capricions

FWS concludes the Crystal project is not likely to jeopatdize the continued existence of
spotted owl, destroy or advetsely modify spotted owl critical habitat, or result in take of
spotted owls. 2018 Biological Opinion at 11-13. The 2018 Biological Opinion is unlawful,
arbitrary, and capricious because it: (1) fails to accurately describe the actions authorized by
the Crystal project; (2) ignores best available science; (3) fails to-analyze or explain key
aspects of the agency’s jeopardy analysis; (4) relies on flawed assumptions regarding
environmental baseline conditions and project impacts; (5) relies on uncertain mitigation
measures; and (6) atbitrarily and capriciously determines the project is not likely to destroy or
adversely modify spotted owl critical habitat. In tun, the Forest Service improperly relies on
the faulty 2018 Biological Opinion and fails to ensure that its actions ate not likely to
jeopardize the continued existence of listed ot candidate species, or result in the destruction
or adverse modification of critical habitat.

The Biological Opinion fails to accurately describe the proposed action. It refers to the
Crystal project as “a restoration project that will reduce the Project Area’s fire risk” and
“improve the Project Area’s restlience to insect and disease related mortality.” 2018
Biological Opinion at 2. It characterizes the entire project as a “dry forest restoration
treatment.” 2018 Biological Opinion at 11. In fact, the project area includes 5,646 acres of
moist mixed conifer forest, 97% of which is in its natural fire return interval. Draflt EA at
104. Of that, more than 1,200 acres of logging are planned for marure and old growth forest.

of roads and other infrastructure on mammal and bird populatons: a meta-analysis. Biological Conservation
143:1307-1316.
b As noted above, the Forest Service fails to disclose the number of existing road miles that will be used for log
hauling within the project area.
? See Wasser, S.K., K. Bevis, G. King, and E. Hanson. 1997. Noninvasive physiological measures of disturbance
in the northern spotted owl. Conservation Biology 11(4): 1019-1022.
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The environmental baseline also does not account for other federal timber sales that affect
the same critical habitat subunit. This is the fourth — and by far the largest — timber sale
proposed by the Forest Service within critical habitat sub-unit ECN 7 in the past five years.
Specifically, in the notthern section of sub-unit ECN 7, the Dalles II project authorized
logging that resulted in the loss or degradation of 785 acres. of northern spotted owl
dispersal habitat and 575 acres of suirable habitat, for a total loss of 1,360 acres. See Dalles IT
PA, pages 3-99. The Government Flats Complex Fire in 2013 and subsequent logging of the
North Fork Mill Creek Timber sale (authorizing logging on over 380 acres and hauling on
forest system toads) degraded an additional 365 acres of spotted owl habitat. Decision
Notice and Finding of No Significant Impact, North Fork Mill Creek Revised {Jan. 16,
2013). The Polallie Cooper Hazardous Fuels Reduction — Phase I timber sale authorized
logging 1,165 acres and hauling on forest roads. See Polallie Cooper Hazardous Fuels
Reduction — Phase I, Final Decision Notice and Finding of No Significant Impact (Nov, 30,
2017). It includes logging on 902 acres of dispersal habitat, 168 acres of foraging habitat, and
4 acres of nesting and roosting habitat (total of 1,074 acres). Id at 19.

None of these projects appeat to have been considered in describing the environmental
baseline in the Biological Assessment or Biological Opinion. An inaccurate identification of
the environtmental baseline and mis-charactetization of the project itself results in a faulty
analysis of the environmental impacts.

The Biological Opinion ignores best available science. As highlighted above, it fails to
address best available science challenging the Forest Service’s assumption that logging
existing high-qualiry suitable habitat will benefit the northern spotted owl. As another
example, it relies on the flawed assumption that northern spotted owls only need a 65-yard
buffer from forest road construction activities, again, ignoting and failing to address best
available science demonstrating owls will on average avoid roads at a buffer of 437 yards.
The Forest Service’s analysis of impacts in the Biological Assessment relies on 65 yards to
measuge disruption distance for spotted owls for forest road construction, and no buffer for
impacts to spotted owls from log hauling on forest roads. 2017 Biological Assessment ar 24-
25.

The Biological Opinion fails to analyze or explain key aspects of the agency’s jeopardy
analysis. For example, FWS concludes cumulative impacts do not change the significance of
its findings. 2018 Biological Opinion at 11. Based on the Forest Service’s conclusion that the
Crystal project is expected to improve affected areas’ resilience to climate change, FWS
concludes potential climate change interactions do not exacerbate the significance of its
findings. 2018 Biological Opinion at 11. FWS fails to analyze or explain these conclusions. It
fails to consider ot explain relevant factors, including the project’s impacts to the important
north-south link for northern spotted owl, recommendations from the White River
Watetshed Analysis, comulative impacts of habitat loss from other Forest Service timber
sales within the same critical habitat unit, and increased stresses from competition with
barred owls & climate change. And it fails to analyze or explain how log hauling on existing
forest system roads will impact northern spotted owl or its critical habitat..

The Biological Opinion relies on flawed assumptions. For example, FWS concludes the
Crystal project will conform to guidance set forth in the Final Recovery Plan for the spotted
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owl (including Recovery Actions 10 and 32) and is likely to contribute to the conservation
needs of the spotted owl. 2018 Biological Opinion at 11-13. But the Forest Service’s
authorization to log 11,742 acres of designated critical habitat, 1,059 acres of which are
suitable habitat and 895 acres of which are dispersal habitat, conflicts with Recovery Actions
10 and 32 of the 2011 Recovery Plan, which direct the Forest Service to protect high value
spotted owl habitat.

The Crystal project is also inconsistent with the 2011 Recovery Plan direction, requiring
long-term benefits to northern spotted owls from forest thinning treatments must be based
on best available science and clearly outweigh adverse impacts from commercial logging.
FWS relies on the Forest Setvice’s assumption that logging high quality suitable habitat is
beneficial to the northern spotted owl, ignoring and failing to address best available science
to the contrary. And, long-term benefits to northern spotted owls from logging do not
cleatly outweigh adverse impacts. Given the owls’ precipitous decline, short-term losses are
not acceptable in exchange for unproven long-tetm benefits. The known adverse impacts of
logging, road building, and log hauling in northern spotted owl critical habitat are much
greater than the unlikely future benefits of possibly reducmg the severity Of a potential fire.

The Biological Opinion concludes, without justification and contrar}r to best aval.lable
science, that the life history needs for foraging and dispersing would still be met in the
logged units. Not only is this contrary to fact, it conflicts with the Forest Service’s own
eartlier analysis in its Draft EA. Draft EA at 215. At base, the Forest Service fails to provide
an ecological justification to log in suitable and dispetsal northern spotted owl critical
habitat, and FWWS does not provide its own independent analysis of impact.

The Biological Opinion is arbitrary and capricious because the mitigation measures are
ineffective ot too uncertain. The Forest Service relies on Project Design Critetia as
mitigation measures to minimize effects to listed wildlife species. 2017 Biological Assessment
at 14. For example, the Forest Service states that “[iln the event that a new spotted owl
activity centet is located during the period of the contract, any spotted owl nest sites would
be protected through the implementation of seasonal operating restrictions.” Id. See afso Final
EA at 46 (imposing restrictions on “timber harvest activities, mechanical fuel treatments, or
temporary road construction within 65 yards of a Northern Spotted Owl nest patch from
Match 1 to July 15”); /. (“No burnings may take place within 0.25 mile of a Northern
Spotted Owl nest patch between Match 1 and September 30.”); 2017 Biological Assessment
at 14 (same, to minimize sound distutbance). But as explained above, restrictions on
activites within 65 yards of a spotted owl nest are insufficient and contrary to best available
science showing buffers of over 400 yards are needed to protect spotted owls.

What’s mote, the limited seasonal restrictions on activities like removal of suitable habitat,
logging, ot temporary road construction during the spring months only are insufficient to
mitigate ot otherwise protect spotted owls. For example, the Forest Service states “[n]o
suitable habitat (unmanaged stands) removal would take place between March 1 and July
15.” Final EA at 46. These dates are insufficient, given the breeding period for spotted owls
is March 1 through September 30. 2017 Biological Assessment at 23. See also id. at 28 (*“The
potential for effects is mainly associated with breeding behavior at an active nest site.”).
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The Biological Opinicn is.arbitrary and capricious in its determination that the Crystal
project “is not likely to destroy or adversely modify spotted owl critical habitat.” 2018
Biological Opinioa at 12. The Forest Service’s decision authorizes logging of 11,742 acres of
designated ctitical habitat, including dispersal habirat and suitable habitat. The reductions in
canopy closute identified above will also adversely modify essential owl habitat. The Forest
Service’s decision removes and degrades existing high-quality northern spotted owl critical
habitat before a natural disturbance might. The authorized logging could possibly be
effective at altering fire behavior for 10-20 years, but it will definitely remove northern
spotted ow}l habitat for 75-100 years, Compare Draft EA at 121 with 215.

FWS reasons the Crystal project is likely to affect only one tettitory (site 7) and the
conservation needs of spotted owl will not bé significantly impacted at the sub-unit, unit and
range-wide scales. 4 It also notes that, because no critical habitat is designated for non-
federal lands in Subunit 7 of Unit 7 (East Cascades North}, cumulative impacts do not
change its significance findings. Id However, as noted above, it fails to consider relevant
factors including the cumulative impacts from climate change, the importance of this area as
a notth-south link for spotted owl, and increased stresses from barred owl competition that
ate likely to result from the project activities. What’s more, to the extent the Forest Service
fails to consider the impacts of other timber sales on Natonal Forest system lands within the
same ctitical habitat sub-unit in the environmental baseline (explained above), omitting these
projects from its cumulative impacts assessment is unreasonable, arbitrary and capricious.

Qregon spotted frog

In 2014, FWS listed the Oregon spotted frog as threatened under the ESA. 79 Fed. Reg.
51,658 (Aug. 29, 2014). In 2016, FWS designated critical habitat for the Oregon spotted frog.
81 Fed. Reg. 29,336 (May 11, 2016). Primary threats include loss of wetland habitat and
riverine disturbance processes due to human activities. I at 51,667. Natural processes that
histotically created emergent wetlands favorable to Oregon spotted frog have been greatly
reduced, impaired, or permanently altered due to hutnan activities including streamn bank,
channel, and wetland modifications; operation of water control structures; beaver removal,
and fire suppression. Id Of the 61 historical localities where Oregon spotted frog’s previous
existence can be verified, only 13 were confirmed as occupied in studies in the 1990s. 79
Fed. Reg. at 51,663.

Oregon spotted frog have specific habirat requirements. The frog is found in or near
perennial bodies of water, such as springs, ponds, lakes; sluggish streams, itrigation canals,
and roadside ditches. 81 Fed. Reg. at 29,351. Critical aspects of Oregon spotted frog habitat
include suitable egg-laying and nursery sites, refuges from predation or unfavorable

environmental conditions, and suitable temperatures necessary for egg laying, growth, and
development. 79 Fed. Reg. at 51,668.

Oregon Spotted Frog & Critical Habitat in Project Area

A single extant population of Oregon spotied frog occurs at Camas Prairie, an 82-acre marsh
along Camas Creek in the White River watetshed of the Lower Deschutes River sub-basin.
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79 Fed. Reg. at 51,665. This population of Oregon spotted frog is the most geographically
isolated, carties several alleles that are absent or rare in other sites, and has the lowest genetic
diversity of Oregon spotted frogs range-wide. [d The population appears to be the only
remaining representatives of a majot genetic group that is now almost extinct. Jd The
population trend at this location has been positive between 2004 and 2012, but the number
of individuals in the population remains low. Id Critical Habitat Unit 7 (Lower Deschutes
River) includes Camas Prairie and Camas Creek, a tributary to the White River that flows
into Clear Creek. 81 Fed. Reg. ar 29,358, Camas Prairie and Camas Creek fall entirely within
the Crystal project area: :

Critical Habitat for Oregon Spotted Frog (Rana pretiosa)
Unit 7: Lower Deschutes River, Oregon I
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Impacis to Oregon Spotted Frog

The Forest Service states there are no activities directly adjacent to Camas Prairie, and no
proposed treatments that would remove vegetation and increase water temperatute, or
increase the amount of sediment reaching the meadow. 2017 Biological Assessment at 19. It
notes that Watershed Impact Analysis percentage for flows entering Camas Prairie would
increase slightly by 0.5%. Id The Forest Service assumes that because the species is aquatic
and all life stages are found in or near perennial bodies of water, individuals of this species
would not be found within or directly adjacent to any of the treatment units. 2017 Biological
Assessment at 19, This does not accurately describe the proposed action, because forest
roads proposed for log hauling under the Crystal project run directly adjacent to Camas
Prairie and the Oregon spotted frog’s designated critical habitat.

Exlxzting Road Status
Operational Matntenance Leval
==w=r 2. HIGH CLEARANCE VEHICLES

= 3. SUITABLE FOR PASSENGER CARS
w4 - MODERATE DEGREE OF USER COMPORT
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m Wiklemess
[[7279 wia and Scenic River

Forest Service Preliminary EA Map, “Area Map.”
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Final EA, “Fig. 4: Proposed treatment areas by vegetation treatment type.”

Based on these maps provided as attachments to the Draft and Final EA, it appears that
vegetation units 58, 61, 62, 64, 73, 74, 164, 165, 169, 244, 276, 277, 350, 357, and 417 are
adjacent to or near Camas Praitie or Camas Creek. At least some or all of forest system
roads 2130-000 (Frog Creek Road), 2130-230, 2130-240, 2130-241, and 2130-242 are
necessary to access these vegetation units, and these forest system roads run adjacent to
Camas Prairie or Camas Creek.

The Forest Service identifies various reconstruction and maintenance activities for these
roads. On 4.5 miles of forest road 2130-000, the Forest Service proposes road
reconstruction. See Final EA at 37 (listing plans to recondition one pipe inlet and replace
four 18”x40’ corrugated metal pipes). It ptoposes various road maintenance activities for
road 2130-000. I4. at 87 (listing asphalt leveling course, roadside clearing and ditch
reconditioning, recondition one pipe inlet, and replace four culverts). And it recommends
“pte-treatment” for invasive species occur before any harvest activities are implemented
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along road 2130. I4 at 47. For forest road 2130-230, it lists roadside clearing and ditch
teconditioning as road maintenance. Final EA at 87.

The legend for the “Area Map” from the Draft EA does not identify what the brown dashed
lines demonstrate, including one dashed brown line that cuts through Camas Prairie and
runs along Camas Creck. However, the following map shows McCubbin’s Gulch Off-
Highway Vehicle Use Area, and identifies many of the same routes as blue lines. The legend
explains these routes are existing trails for Class I and III ATVs:
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See Mt. Flood National Fotest, McCubbin’s Gulch Off-Highway Vehicle Use Area, available
at htps:/ /www.fs.usda.gov /detail/mrhood/recreation/?cid =stelprd3823 1 41 (last accessed
August 28, 2018). .

2017 Biological Assessment & F l?'.S' Concurrence are Arbitrary and Capriciois

The Forest Service’s 2017 Biological Assesstnent ignores best available science, including
how forest roads will adversely impact Oregon spotted frog and its critical habirat, For
example, the Forest Setvice states that no treatments are in any habitat that provides for
cover, shelter, breeding, or rearing for Oregon spotted frogs. 2017 Biological Assessment at
19. But it fails to consider the harmful tmpacts of log hauling, road reconstruction and
maintenance, and culvert replacement on forest roads adjacent to or upstream from the
frog’s critical habitar. This is especially concerning, given that the frog may be found in or
near roadside ditches. 81 Fed. Reg. at 29,351,

Development of roads adjacent to wetlands with Oregon spotted frogs introduces new
impervious sutfaces, which increase the amplitude and frequencies of peak highs and lows in
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water levels. 79 Fed. Reg. at 51,670, This has been shown to reduce amphibian species
diversity in wetlands Jd Manmade barriers such as culverts on roads that intersect streams,
rivers, or wetlands that disconnect ot increase the amplitude of flow may prevent or impede
Oregon spotted frog movements between breeding areas and other habitats. Id

The Forest Service fails to analyze or explain key aspects of its analysis, and relies on flawed
assumptons. For example, it states that none of the proposed treatments would remove
vegetation and increase water temperature, or-increase the amount of sediment reaching the
meadow. 2017 Biological Assessment at 19. There is no analysis in the 2017 Biological
Assessment regarding how the proposed logging, road reconstruction, road maintenance,
culvert replacement, or log hauling on forest roads might impact temperature, sediment, or
flow of water into the neighboring Camas Prairie and Camas Creek. The Forest Service
references, but does not disclose, a temperature, sediment, and flow analysis.

Completely missing from the analysis in the 2017 Biological Assessment is an assessment of
inpacts from the Crystal project activities to Oregon spotted frog critical habitat. The Forest
Service relies on implementation of “approprlate buffers” and best management practices
(BMPs) to mitigate lmpacts Id. But there is no analy sis regardmg the effectiveness or-
certainty of these mitigation measures. _ L

The Forest Service determined in its 2017 Biologi(':al Assessment, and FWS concurred in its
2018 Biological Opinion, that the Crystal project is not likely to-adversely affect Otegon
spotted frog or Oregon spotted frog critical habitat. See 2017 Blologlcal Assessment at 19;
2018 Biological Opinion at 2. The 2017 Biological Assessment and FWS’s concurrence letter
are arbitraty and capricious because they: (1) Fail to accurately describe the proposed action;
(2) Ignore best available science; (3) Fail to analyze or explain key aspects of the agencies’
analysis; (4) Rely on flawed assumptions; and (5) Rely on mitigation measures that are too
uncertain, :

Gray wolf

FWS first listed a subspecies of the gray wolf as endangered under the ESA in 1974," and
then generally listed the gray wolf as endangered in 1978." Following FWS’s delisting of the
Northern Rockies Distinct Population Segment (DPS) of the gray wolf in 2011," wolves that
are “east of Highway 395 and Highway 78 north of Burns Junction and that portion of
Oregon east of Highway 95 south of Butns Juaction™ are part of the Northern Rockies DPS
and not protected under the ESA. Gray wolves on the western side of the DPS boundary in
Oregon, however, tetain protections as an endangered species under the ESA.

Primary threats to the gray wolf include widespread habitat destruction and human
persecution. 43 Fed. Reg. at 9607. Wolves were once common throughout Oregon, as in
much of the western United States. The species now occupies only a small part of its original
range. Id Gray wolves frequently live in defined packs, and pack territory averages in size

10 39 Fed. Reg. 1171, 1175 (Jan. 4, 1975).
11 43 Fed. Reg. 9607 (Mar. 9, 1978).
1276 Fed. Reg. 25590 (May 5, 2011).
19
ESA 60-Day Notice of Intent to Sue
U.S. Forest Service — Crystal Clear Restoration Project, Mt. Hood National Forest



between 200 to 500 square miles. To establish new territories, young wolves will disperse
from their packs and sometimes travel significant distances to find a mate and establish a
new pack. '

The Otegon Depattment of Fish and Wildlife (ODFW) monitors the gray wolf population
in Oregon. For 2016, ODFW estimated the Oregon minimum wolf population to be 112
wolves."” However, by the end of 2016, ODFW was only able to monitor nine radio-collared
wolves (8% of the known population).™ Even with less than 10% of the wolf population in
Oregon wearing radio collars, the monitoring efforts of ODFW show the wide-ranging
dispersal of the gray wolf across Otegon.

Dispersing Wolves |
2011- 2015

]

AR

Figure 5. Approximate paths of dispersing wolves in Oregon {2011-2015)

Multiple radio-collared, and likely many other, wolves have dispersed from northeastern
Oregon into the Cascades and will likely continue to disperse in the future.

Gray Welves in Project Area
Gray wolves are likely to exist in the Crystal project atea. Gray wolves within the Ceystal

project area are protected by the ESA. Wolf detections in and near the project area occurred
in January 2018, after the close of the official public notice and comment period. In January

13 Oregon Department of Fish and Wildlife. 2017, Oregon Wolf Conservation and Management 2016 Annual
Repert, page 2. Oregon Department of Fish and Wildlife, 4034 Fairview [ndustrial Drive SE. Salem, OR,
97302. (heteafter, “2016 Woll Report™).
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2018, ODFW confirmed at least two wolves are using 2n area in southern Wasco County.”
In August 2018, ODFW confirmed a new pair of wolves in the White River Unit south of
Mt. Hood produced at least two pups this year.'®

The Fotest Service’s 2017 Biological Assessment and FWS’s concurrence do not consider
these sightings.

Impacts to Gray Wolves

Best available science shows that wolves are susceptible to harm from humans where access
is provided into wolf habitat. Potential and favorable wolf habitat is defined by several
elements such as low human population density, sufficient prey den51ty, and low road
density."”

The Forest Service relies on mitigation measures that are uncertain and not proven to be
effective to mitigate essentially any impacts to gray wolves. See 2017 Biological Assessment at
16. It fails to discuss the effects of the proposed activities to gray wolves or gray wolf
habitat. The project design criteria (PDC) that the Forest Service relies on to avoid impacts
to gray wolves would restrict operations between April 1.and July 15, but only for activities
within one mile of a den or rendezvous site. See 2017 Biological Assessment at 14. Wolf
breeding takes place from January through Match." Pups are born in early to mid-April, and
remain at the den site for 6 to 8 weeks. Id In Septembet, when pups are large enough to
travel with the pack, rendezvous sites are abandoned and the pack moves as a single unit. Id

Best available science shows gray wolves use the project afea. There i1s no meation of
whether the Forest Service has conducted surveys to monitoy for wolf den ot rendezvous
sites in the project area despite recent confirmation of new pups being born in the atea, and
thete is no mention of the 2018 wolf detections near the project area. Therefore, the single
PDC televant to gray wolves is not effective at preventing haﬁi,tat alteration or disturbance
beyond insignificant or discountable effects. ;

The 2017 Biological Assessment concludes, without provi_d._ii'lg'-“'f'tlrljy basis ot best available
science, that the proposed actions could indirectly benefir the gray wolf by increasing
availability of prey in the project area. This is a flawed assumption that discounts very real,
harmful impacts from logging, forest system road reconstruction, road maintenance, culvest
replacement, log hauling on forest system roads, and construction and rock and log hauling
on 39 miles of temporaty roads in the project area over a five- to ten-year period.

The Forest Service fails to consider or explain key aspects of its analysis in the 2017
Biological Assessment. For example, it fails to consider the effects of the project on wolf

15 January 16; 2018 News Release from US Fish & Wildlife Service and ODFW (Arrachment 2).
16 See August 29, 2018 News Release from ODFW, Pups for White River Wolves (Attachment 3); August 30,
2018 Andrew Selsky, AP News, Wolf pups born in Oregon’s Cascade Mountains {Attachment 4).
17 $ee, e, Mladenoft D], et. al. 1995. A Regional landscape analysis and prediction of favorable gray wolf
habitat in the northern Great lakes Region. Cons. Biol 9:279-294.
18 Fuller, T. K. 1989, Population dynamics of wolves in north-central Minnesota. Wildlife Monographs 105:1-
41.
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dispersal into the region. After denning in the early spring, the gray wolf generally reaches a
period of peak dispersal in June and continues to disperse throughout the summer and fall in
search of vacant habitat, a potential-mate, or a new pack."” The Crystal project activities
during peak dispersal season will likely prevent wolves from dispetsing in the area and could
potentially eliminate Mt. Flood National Forest as potential range for the gray wolf to

occupy.

It also fails to consider impacts to gray wolf habitat, beyond known rendezvous or den sites.
As part of a 2015 biological status review of gray wolves in Oregon, ODFW identified
potential habitat for wolves based on four main predictors: (1) forested areas, (2) prey
availability, (3) low human presence, and (4) low road density.* As the wolf population
increases and areas occupied by wolves continue to expand, Mt. Hood National Forest and
the Crystal project area within the Barlow Ranger District will become increasingly
important as gray wolf habitat. The actions authorized under the Crystal project will decrease
the quality of potential habitat for gray wolves by increasing human presence and
disturbance from, Jnfer afia, logging, road construction, and log hauling on forest roads.
Because wolves are sensitive to human presence, the increased human presence and
disturbance will likely eliminate potential habitat for gray wolves and risk future conservation
and recovery of the species.

2017 Biological Assessment & FWS Concsirrence are Arbitrary and Capricions

The Forest Service determined in its 2017 Biological Assessment, and FWS concurred, that
the Crystal project is not likely to. adversely affect gray wolves. See 2017 Biological
Assessment at 16; 2018 Biclogical Opinion at 2. The 2017 Biological Assessment and FWS's
concutrence letter are atbitrary and capricious because they: (1) Ignore best available science;
(2) Fail to analyze ot explain key aspects of the agencies’ analysis; (3) Rely on flawed
assumptions; and (4) Rely on mitigation tmeasutes that are too uncertain. Because the Crystal
project may adversely affect gray wolves, the Forest Service must initiate formal consultation
with FWS.

ESA VIOLATIONS

1. The FWS’s 2018 Biological Opinion assessing impacts to notthern spotted owl is
arbitrary, capricious, and contrary to the ESA. 16 US.C. § 1536, 5 US.C. §
706{2)(A). The 2018 Biological Opinion is unlawful, atbitrary, and capricious because
it: (1) fails to accurately describe the actions authorized under the Crystal project; (2)
ignores best available science; (3) fails to analyze or explain key aspects of the
agency’s analysis; (4) relies on flawed assumptions; (5) relies on mitigation measures
that are too uncertain; and (6) arbitrarily and capriciously determines the project is
not likely to destroy or adversely modify spotted owl critical habitat.

¥ Meaney C., and G.P. Beauvais. 2004. Species assessment for gray wolf (Cawds fupad) in Wyoming, ULS,
Department of Interior, Buteau of Land Managernent. Cheyenne, Wyoming.

2 Oregon Department of Fish and Wildlife. 2015. Updated mapping potential gray wolf range in Oregon.
Oregon Department of Fish and Wildlife, 4034 Fairview Industrial Drive SE. Salem, OR 97302.
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The Forest Service’s reliance on this legally flawed Biological Opinion violates the
Fotest Setvice’s independent and continuing duty to insure that the authorization
and implementaton of the Crystal Clear Restoration Project is not likely to
jeopardize the continued existence of northern spotred owl, or result in the

destruction or adverse modification of its designated critical habitat, in violation of
Section 7 of the ESA. 16 U.S.C. § 1536(2}(2).

The Forest Service’s 2017 Biological Assessment-and FWS§’s concurrence letter
assessing impacts from the Crystal Clear Restoration Project to threatened Oregon
spotted frog and its designated critical habitat are arbitrary, capricious, and contrary
to the ESA because they: (1) fail to accurately deseribe the proposed action; (2}
ignore best available science; (3} fail to analyze or explaih key aspects of the agencies’
analysis; {4) rely on Hawed assumptions; and (5) rely on mmgatmn measures that are
too uncertain.

The Forest Service’s 2017 Biological Assessment and FYWS’s concurrence letter
assessing impacts from the Crystal Clear Restoration Project to the endangered gray
wolf are arbitrary, capricious, and contrary to the ESA because they: (1) ignore best
available science; (2) fail to analyze ot explain key aspects of the agencies’ analysis; (3)
rely on flawed assumptions; and (4) tely on mitigation measures that are too
uncerfain,

WildEarth Guatdians, Batk, Cascadia Wildlands, and Otegon Wild will initiate litigation over
the Forest Setvice’s and FWS’s ESA violations unless the Forest Service and FYWS remedy
the flaws in the ESA consultation documents identified above, and prevent any irreversible
ot irretrievable commitment of resources from occurting until consultation is completed.

For the above stated reasons, the Forest Setvice and FWS have violated and remain in
ongoing violation of the ESA. The 60-day notice requirement is intended to provide you an
oppertunity to correct the actions that are in violation of the ESA.

ccl

Sincerely,

/s/ Brenna Bell
Staff Atrorney, Bark

Jennifer Schwattz
Law Office of Jennifer R. Schwartz

Jeff Sessions, U.S. Attorney General
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Attachment 1: Lee, D.E., Spotted Owls and forest fire: a systematic review and meta-analysis
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Attachment 2: January 16, 2018 News Release from US Fish & Wildlife Service and
ODFW).
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Attachment 4: August 30, 2018 Andrew Selsky, AP News, Wolf pups born in Oregon’s
Cascade Mountains.
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Spotted Owls and forest fire: a systematic review and meta-analysis
of the evidence

Derex E. Lee@®12+

"Wild Nature Institute, 15 North Main Street 2208, Concord, New Hampshive 03302 USA

Citation: Lee, D. E. 2018. Spotted Owls and forest fire: a systematic review and meta-analysis of the evidence. Ecosphere
9(7):e02354. 10.1002/ecs2.2354

Abstract. Forest and Spotted Owl management documents often state that severe wildfire is a cause of
recent declines in populations of Spotted Owls and that mixed-severity fires (5-70% of burned area in high-
severity patches with >75% mortality of dominant vegetation) pose a primary threat to Spotted Ow! popula-
tion viability. This systematic review and meta-analysis summarize all available scientific literature on the
effects of wildfire on Spotted Owl demography and ecology from shudies using empirical data to answer the
question: How does fire, especially recent mixed-severity fires with representative patches of high-severity
burn within their home ranges, affect Spotted Owl foraging habitat setection, demography, and site occupancy
parameters? Fifteen papers reported 50 effects from fire that could be differentiated from post-fire logging.
Meta-analysis of mean standardized effects (Hedge's 4) found only one parameter was significantly different
from zero, a significant positive foraging habitat selection for low-severity burned forest. Multi-level mixed-
effects meta-regressions (hierarchical models) of Hedge's d against percent of study area burned at high sever-
ity and time since fire found the following: a negative correlation of accupancy with time since fire; a positive
effect on recruitment immediately after the fire, with the effect diminishing with bme since fire; reproduction
was positively correlated with the percent of high-severity fire in owl territories; and positive selection for for-
aging in low- and moderate-severity burned forest, with high-severily bumed forest uged in proportion to its
availability, but not avoided. Meta-analysis of variation found significantly greater variation in parameters
from burned sites relative to unbumed, with specifically higher variation in estimates of occupancy, demogra-
phy, and survival, and lower variation in estimates of selection probability for foraging habitat in low-severity
burned forest. Spotted Owls were usually not significantly affected by mixed-severity fire, as 83% of all stud-
ies and 60% of a!l effects found no significant impact of fire on mean owl parameters. Contrary to current per-
ceptions and recovery efforts for the Spotted Owl, mixed-severity fire does not appear to be a serious threat to
owl populations; rather, wildfire has arguably more benefits than costs for Spotted Owls.

Key words: adaptive management; evidence-based decision making; meta-analysis; mixed-severily fire; Spotted Owls;
Strix accidvintalis: systematic veview: wildfire,

Received 22 April 2018; revised 1 June 2018; accepted 11 June 2018. Corresponding Editor: Joseph A. LaManna.
Copyright: < 2018 The Author. This is an open access article under the terms of the Creative Commons Attribution
License, which permits use, disttibution and reproduction in any mediuem, provided the original work is properly cited.
*Present address: Pennsylvania State University, State College, Penmsylvania 16801 USA.

T E-mail: derck@wildnatureinstitute.org

INTRODUCTION coexisting with fire for thousands of years of
their evolutionary history (Pierce et al. 2004,

Wildfires are major natural disturbances in for- Power et al. 2008, Marlon et al. 2012). Western
ests of the western United States, and native forest fires typically burn as mixed-severity fires
plants and animals in this region have been with each fire resulting in a mosaic of different
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SYNTHESIS & INTEGRATION

vegetation burn severities, including substantial
patches (range, 5-70% of burned area; mean,
22%) of high-severity fire (Beaty and Taylor 2001,
Hessburg et al. 2007, Whitlock et al. 2008, Wil-
liams and Baker 2012, Odion et al. 200144, Baker
2015n). High-severity fire (high vegetation burn
severity) kills most or all of the dominant vegeta-
tion in a stand (>75% mortality; Hanson et al.
2009, Baker 2015z, ) and creates complex early
seral forests, where standing dead trees, fallen
logs, shrubs, tree seedlings, and herbaceous
plants comprise the structure (Swanson et al.
2011, DellaSala et al. 2014). Post-fire vegetation
processes (e, succession) then commence
according to the pre-fire vegetation, local wild-
fire processes, propagules from outside the dis-
turbance, and the dynamic biotic and abiotic
conditions at the site {Gutsell and Johnson 2006,
Johnson and Miyanishi 2006, Mori 2011).

Spotted Owls (Strix occidentalis) occur in west-
ern [L.5. forests and have been intensively stud-
ied since the 1970s (Fig. 1). The species is
strongly associated with mature and old-growth
{i.e, late-successional) conifer and mixed
conifer-hardwood forests with thick overhead
canopy and many large live and dead trees and
falten logs {Gutiérrez et al. 1995). Its association
with older forests has made the Spotted Owl an
important umbrella indicator species for public
lands management (Noon and Franklin 2002).
The scientific literature has established that the
optimal habitat for Spotted Owl nesting, roost-
ing, and foraging is provided by conifer and
mixed conifer-hardwood forests dominated by
medium (30-60 ¢m) and large (>61 cm} trees
with medium (50-70%} to high (>70%) canopy
cover (Gutiérrez et al. 1995). The populations of
all three subspecies have declined due to wide-
spread historical and ongoing habitat loss, pri-
marily from logging mature and old-growth
forests favored by the owls for nesting and roost-
ing (Seamans et al. 2002, Forsman et al. 2011,
USFWS 2011, 2012, Conner ¢t al. 2013, Tempel
and Gutiérrez 2013, Dugger et al. 2016).

Research on Spotted Owl in fire-affected land-
scapes did not begin until the early 2000s, and
much of what scientists previously understood
about habitat associations of Spotted Owl was
derived from studies in forests that had generally
not experienced recent fire, and where the non-
suitable ow! habitat was a result of logging

ECOSPHERE % www.esajournals.org
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(Gutiérrez et al. 1992, Franklin et al. 2000, Sea-
mans et al. 2002, Blakesley et al. 2005, Seamans
and Gutiérrez 2007, Forsman et al. 2011, Tempel
et al. 2014). Because Spotted Owls are associated
with dense, late-successional forests, it has often
been assumed that fires that bum at high severity
are analogous to clear-cut logging and have a
negative effect on population viability. It has
become widely believed among wildlife manage-
ment professionals that severe wildfire is a con-
tributing cause of recent Spotted Owl population
declines (USFWS 2011, 2012, 2017), and many
land managers believe that forest fires currently
pose the greatest risk to owl habitat and are a pri-
mary threat to population viability (Davis et al.
2016, Gutiérrez et al. 2017). These beliefs result in
fuel-reduction logging projects in Spotted Owl
habitat {USDA 2012, 2018) which the USDA
Forest Service and US Fish and Wildlife Service
state are actions consistent with Spotted Owl
recovery (USDA 2012, 2018, Gutiérrez et al. 2017,
USFWS 2017). Narrative literature reviews
have attempted to summarize the effects of fire
on Spotted Owl (Bond 2016, Gutiérrez ct al.
2017}, but evidence-based conservation decisions
should be based upon systemalic, transparent
reviews of primary literature with quantitative
meta-analysis of effects (Sutherland et al. 2004,
Pullin and Stewart 2006, Pullin and Knight 2009,
Koricheva et al. 2013).

The following systematic review and meta-ana-
lysis summarize all available published scientific
literature on the effects of wildfire on aspects of
Spotted Owl demography (survival, recruitment,
and reproduction), site occupancy, and habitat
selection, from studies using empirical data to
answer the question: How does fire, especially
mixed-severity fire with substantial patches of
high-severity fire within their home ranges, affect
Spotted Owl demography, site occupancy, and
habitat selection in the first few post-fire years?

MEeTHODS

Literature search

I conducted a systematic review of the primary
scientific literature and used meta-analyses and
meta-regression to examine the evidence for the
direct effects of wildfire on Spotted Owl demo-
graphy, site cccupancy, and habitat selection. My
subject was Spotted Owls; the intervention was
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3@ Mexican Spotted Owl
— {S.0. lucida)

California Spotted Owl
(S.0. occidentalis)

1 Northern Spotted Owl
(S.0. caurina)

Fig. 1. Range map for the three subspecies of the Spotted Owl (Strix occidentalis).

wildfire; the outcomes were change or difference
in estimates of demography, site occupancy, and
habitat selecticn probabilities; and the compara-
tor was pre-fire estimates or control estimates

ECOSPHERE % www.esajournals.org

from unburned areas (Pullin and Stewart 2006). 1
searched the following electronic databases on 1
April 2018: Agricola, BIOSIS Previews, 1SI Web
of Science, and Google Scholar. Search terms

July 218 < Volume 9{7) < Article e02354



S5YNTHESIS & INTEGRATION

were as follows: spotted AND owl AND -fire,
Strix AND cccidentalis AND “fire. My search
included papers published in any year.

[ used a threefold filtering pracess for accepting
studies into the final systematic review. Initially, I
filtered all articles by title and removed any obvi-
ously irrelevant material from the list of articles
found in the search. Subsequently, I examined the
abstracts of the remaining studies with regard to
possible relevance to the systematic review ques-
Hon, using inclusion criteria based on the subject
matter and the presentation of empirical data. 1
accepted articles for viewing at full text if I deter-
mined that they may contain information perti-
nent to the review question or if the abstract was
ambiguous and did not allow inferences to be
drawn about the content of the article. Finally, I
read all remaining studies at full text and either
rejected or accepted into the final review based
upon subject malter (Pullin and Stewart 2006,
Koricheva et al. 2013). Studies that only modeled
effects of simulated fires on Spotted Owl habitat
and demography were not considered here.

Because post-fire logging often occurred, I also
recorded effects of this disturbance where they
were reported. [ believe all studies in the final
review were generally comparable because time
since fire and percent of high-severity burn were
similar among studies (Tables 1, 2), and the high
number of nan-significant results reported indi-
cates liftle to no publication bias exists in this
topic (Tables 1, 2; Appendix S1: Fig. S1). 1 consid-
ered the basic sampling unit of all studies to be
the central core of the pwl breeding-season terri-
tory (~400 ha, or a circle with radius 1.1 km cen-
tered on the nest or roost stand} because this is
the spatial and temporal scale for sampling used
in almost all Spotted Owl studies. [n contrast,
Spotted Owl year-round home ranges vary
according to latitude and dominant vegetation,
but range from 300 te 11,000 ha, or circles with
radius 1.0-5.9 km (Zabel et al. 1992}, 1 consid-
ered forest fires to affect the landscape scale
{(~10,000 ha/decade), but that fires would affect
numerous individual owl breeding-season terri-
tories (1200 ha) and vear-round home ranges
(300-19,000 ha) in various ways.

Meta-analyses and meta-regression

[ evaluated all final review papers and
included all papers where effects of fire were
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reported and could be differentiated from other
disturbances such as post-fire logging, I extracted
evidence by reading every paper and tabulating
all quantified results from text, tables, and fig-
ures (Table 1). I noted the mean (¥) and variation
(SD} of burned and unbumed groups for all sig-
nificant and non-significant parameters, the
parameters being estimated, sample sizes
(n = number of ow! breeding sites in burned and
unburned groups), amount of high-severity fire
in the total fire perimeter and/or within the owl
teritory core areas examined, time since fire
(years), amount of postfire logging that
occurred, subspecies (California = Strix occiden-
talis  occidentalis, Mexican = Skrix  occidentalis
lucida, or northern = Sfrix occidentalis cauring),
and whether the result was statistically signifi-
cant (as defined in each paper).

I conducted all analyses in R 3.3.1 (www.r-pro
ject.org). For meta-analysis, I noted or calculated
the mean, variance {SD)), and sample size for
burned (treatment) and unburned (control)
groups. I calculated raw effect sizes as mean
differences {¥pumed — Xcontral) and signs (positive
or negative) for all reported effects, regardless
of their statistical significance. Most papers
reported effect sizes as probabilities (occupancy,
survival, and foraging habitat selection) so raw
effect sizes were scaled between negative and
positive one with a mean of zero, making com-
parison among studies easy., When papers
reported multiple effects (e.g., occupancy and
reproduction, or survival and recruitment), [
recorded each effect individually. Where papers
did not report any effect size for a parameter
determined to have no significant effects from
fire, I included a zero to represent the presence of
no significant effect and to aveid a significance
bias in the meta-analysis. I stratified data by sub-
species (California, Mexican, or northern) and
parameter type according to whether the study
estimated site cccupancy, foraging habitat selec-
tion (substratified into selection for low-, moder-
ate-, and high-severity burned forest), and
demographic rates {substratified into survival,
reproduction, and recruitment). I performed
meta-analyses on paramefers for which >4 esti-
mates existed from >4 different fires.

I used three quantitative methods for evaluat-
ing the evidence (Koricheva et al. 2013): a ran-
dom-effects meta-analysis of mean effect sizes as
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Table 1. Summary of systematic review of studies examining effects of fire on Spotted Owls.
Fire effects
{* = slatistically
significanl,
NS = non- Any  Signif.  Post-fire
Na. Ret. Samplesize  HOD  Time since fire Context significant) Fire  effect  effect  logging
I Bondet al. 2l owlsinll oD 1 yrpost-fire Nuo effect on Neo significant 0f+/—  +0.032 na na
{2002y burmed sites survival, site effects, (3% higher -0.013
fidelity, mate survival NS, 1% +0.239
fidelity, or lower site fidelity
reproduction. 30% [occupaney] NS,
of territavies 26 higher repro
bumed 30-88%. MNS)
high severity, 30%
burned mostly low
—moderale severity,
unknown ameount
of post-fire logzing
2 Junnuss 3Bbumedand OD  I-yrstady, No effect on No significant - 014 na na
ot al. 31 unburmed 14 yr oceupancy from effects from fire. —0.07
{2004} breeding post-fire fire or amount of {144 Tower
sites high-severily fire. occupancy NS,
No effect on 7% lower repro in
reproduction. 33% burn NS}
of burned
terriburies area
burned, 184% at
high severity,
unknown amount
of post-fire logging
3 Bondet al.  Seven rodieed H o lyrstudy 4 yr Owls preferred Pesitive effect rom -f- <033 +0.33 na
(2009 enwls From past-fire burmied fovest for fire on foraging H142 HA2
four burned foraging, especially  habitat selection 42 AR
sites high-severity (+42%, +42% .29 AL29
lrartied furest, 33", negative -013 Q13
Owls preferred and positive elfect -028 -0.28
rogst sites bumed of fire on roosling
at low severity and  nesting habitat
aveided unburned selection (-29'%,
sites arnl sibes —13%, —28%7)
bumed at
maderabe amd high
severily. 69% of
foraging area
burned, 13% at
high severity, ~3%
post-fire logging
4 Bondelal.  Five radiced H  tvrstudy 4 yr Theee of five owls No significant O+ na na na
(2010 owls in post-lfire occupied burned effects, perhaps
occupied forest pver winter some positive
burned sites atfect
5 Clarketal, 17 radived D Zevrstudy, No effects on Negative survival ? na m 007
{2011) owls in 3—yr survival. Beduced eflect from
burned and posl logging survival insalvage-  vombined effects
post-fire logged arzas of fire and
logggred sites, relative to owls in pust-fire lopging
12in unbumed forest. {—0.07 NS}
unburned L% high severity,
sites 21" past-fire
logged
& Roburts Ibbumedand O lyratady, Naeflect of fireon  No significant 0/- -0260 na na
ot al. 16 unbumed 214 yr SUTvEy arca eftect From fire.
(2011} SUIVEY areas post-tire ovcupancy. 14% af Possible negative
survey area burned  effect from basal
at high severity, arca and canupy
little to no post-fire cover model
logging {-26% lower
occupancy in
burmed survey
arca N5
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{Table 1. Continned)

Attachment 1

Sample sizce HOD

Time since fire

Context

Fire effects

* = statistically
significant,
NS = npon-
significant)

Fira

Any
effect

No, Ref.
7  Leeat al
{2012}
§  Bondetal
[2013)

Y Clarkel al.

(203)

10 Leect al.
(2013)

11 Ganey
et al.
{2014

12 Tempel
et al.
{2014)

41 bumed and 8]
145
unburted
breeding
stles

Seven radived H
awls

40 bumed and o
salvage-
logged sites
and 103
unburned
sites

71 burned and O
97 unburned
breeding
sites, post-
fire logging
on 21 of the
burned sites

Four radioed H
owls

12 burned, 62
unburned
sites

Do

-yr study.
1-7 yr
post-fire from
six large fires

I-yrstudy. £ yr
post-fire

13-y study,
-4 y1
posl-fire

S-yr study,
15 yr
post-fire

T-yr study,
6y
post-fire

20-yr sty of
survival and
reproduction,
G-yr study of
Qocupancy.

Mu atfect on
BeCupAncy
probability. 32%
high severity.
Unknown ameunt
of post-fire logging

Owls in burned
forest have same
size ar smaller
home ranges than
owls in unburmed
forest, 69% of
foraging area
burned, 13% at
high severity, 3%
post-fice logging

Lower site
occupancy on
salvage-logged
sites relative to
unburned sites.
11% high severity,
13% post-fire
logged

Nu cffects from fire
or lugging. Burned
site nccupancy 17%
(107 for pairs)
lower than
unburned sites.
Post-fire logged
sites occupancy o
losver than
unlogged bumed
sites, 2%, high
severity in bumed
sites, 39% legged
in post-fire logped
sites

Owls moved to
burned forest over
winter. Bumed
wintering sites had
2-h thmes more
prey biomass
relative to
unburned core
areas. 2[% high
soyerity, unknown
amount of post-fire
logged

Nao effect on
survival,
reproduction, or
site axtinction,
Reported a
negative effect of
fire on colonization
raie, bul
colenization
parameter swas
faully due to low
sample size and
zero colonizalion
evenls. Unknown
antount of high-
severity lire,
unknown amount
of posi-fire logging

No significant
effect from fire,
perhaps a slightly

positive effect (4%

higher oroupancy
in bumed sites
NS

Nu sigmificant
effect from fire.
pussible positive
effect (HR sive
127 smaller in
bumed area NS}

Negative effect on
peeupancy from
combined Fire amd
post-fire logging
(-0.399

N significant
effect fram fire,
negative effot
(17% luwer any
weeupancy, 0%
lenver pair
UCupaney in
burn NS)

Same data as ref.
no 14

Positive effect from
fire

No significant
uifect from fire.
Possible negative
effect from fire
{6"% loawer
occupancy when
fira frequency
duuhlmil in
simulations that
assunted zero
post-fire
colanizations)

0f+

0+

i)

/-

+0.04]

=0.12

-0.171
=017

Iid

=060

LEE
Sienif.  Post-fire
effect  logging
na na
ma 14
na -3
ma -5
na na
-0.060 na
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{Table 1. Continued)
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M. Ref.

Sample size

HOUD  Time since fire

Cantext

Fire effects

* = stalistically
significani,
MS = non-
significant)

Any  Signif.
Fire  effect  eftect

Post-fire
lopgmg

13 Lesand
Bond
{2015}

14 Lecand
Buand
(20150

13 Bond et al.

{2018)

43 burned
breeding
sites

71 burned and
97 unburmed
breeding
sites, post-
firc logging
on 21 of the
burnced sites

Eight radiged
oavls in five
iles

o Rirm Fire, 1-yr
study, 1 yr
post-fre

O B-yrstudy,
1-8 yr
post-fire

H  Zyrsiudy,
3 yr
pust-fine

Higher burned-site
occupancy rales
than any published
unburned area,
100% high-severity
fire in errilory
surrounding nost
and roost siles
reduced single owl
accupancy
probahility 5%
relabive to sites
with 0% high
severity. Amount
of high-severity
fire did not affect
orcupancy by pairs
of owls. In fire
perimeter: 37%
high severity, no
post-fire logeing

CQocupaney of high-
uality sites
{previously
reproductive) that
bumed was 2%
lower than
unburned sites.
Qocupancy of
high-quality sites
that were post-fire
logged was 3
lower. Ovcupancy
of low-quality sites
{previously non-
reproduchive) was
19% lower in
bumed vs,
unburned siles and
26% loweer after

ost-fire logsing.
girc did noi::f&:::t
reproduction. 23%
high severily in
bumed sites, 59%
logged in post-fire
logged sites

Chwls used forests
bumed at all
severilies in
praportion to their
availability, with
the exception of
significant
selection for
moderately burned
[opest farther from
core argns. 23%,
high severity, 5%
pest-fire logging

Pesitive (174
higher occupancy
rates*), Small
negalive atfect on
site oocupancy
{37 lowwer
oCcupancy in
bun'). Mo
sigmificant effiect
on pair
ocaipancy

Nepative effect on
site pucupancy
(2% and 19%
Tonver™), No
sigmificant effect
on wproduction

No significant
affect from fire
(3% lower
probability of use
in high-sevarity
bum N5}, some
positive effect
{15% higher
probabilily of use
of low-severily
Durn NS, 10%.
higher prabability
of use in
moderale-severity
burned forest NS,
3% higher
probability of use
of moderate
severity away
fram the care™)

+0 40173
=004
0

.17

L -0.02
—0.19
0

-0.02
-019

0+ -0.03  +0033
+0.15

+3.10

na

-0.03
—0.26

na
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{Table 1. Continuted)
Fire effects
(" = statistically
sigmificant,
NS = nun- Any  Signif.  Post-fire
No. Ref. Samplesize  HOD  Time since five Context sigmificant) Bire  effect  etfect logging
16 Comfort 23 radiond M 2yrstudy Svale-dependunt Positive and ? na na +-
et al. owlsin 34 yr effects of logging negative affect
(2018) post-fire post logging (+/=). Owls from pust-tire
logged area selected a lopging created
maoderate amount cdges
of hard edges
around logged
stands. 14% high
sevariby, 214
post-fire lopged
17 Juneset al. 30 bumed OH 23-yr shudy, Negative effecls =307 high-severity  «/—  +0.070  -04%) na
121H6) sites, 15 1 yr posl-fire from high-severily  bumed siles had -0490  -0.307
unburmed fire. Positive effect lower occupancy -0.307  +0M
sites, nine of low- to {-0.49*}, <50% 0,04
radioed owls moderate-severity high-severity
in seven sites fire. 64% high- burned sites had
severily burn, 2% higher occupancy
post-ire logging {+0.07 NS). High-
severity burmned
habitat was
avoided
(—0.307"), [ow-
tomoderate-
severity burn was
proferred (+0.04
NS)
18 Tempel 43 bumed Q  19-yrstudy, No effects of fire. Nu significant Qi +0.003 na na
et al. sites and 232 examined 3-yr  One study area effeet from fire, n
(20116) unbtimed post-fire had positive effect some positive 0
sites in four effects of fire. Lowuer site uffect 1'% lower n
study areas extincton extinction rate in
probability bumed sites NS)
correlated with
propartion of site
where wildfire
reduced canopy
=10%. 1% of all
lerritories bumed,
unknown amount
af post-fire logging
19 EHyesetal 13 radived I 3-yrstudy, Nuo effect of fire on No significant g - -0.06 na na
{2017 owls in eight 114 yr foraging habitat effect from fire. - 003
sttes (14 owl- pust-tite selection, owls Possibly negative
year data foraged inallburn  effect (67 lower
sets) severities in probability of use
proportion to theiv tor highest bum
availability. 8% severily NS; 3%
high severity, little lower use of
b no posk-fire modetale severity
logging NS}
20 Rockweit 193 bumed > 26-yr study, Four fires had Twa fires had na ofrf— =003 =007 na
et al. and 386 4-26 yr different effects. significant affects -0l -0.30
2017 unburmned post=fire Generally, fires on survival or 017 022
encounter reduced survival revruitment, Two —0.30
hislerics and increased fires had reduced +0.01
from 28 recruitment. (0%, survival {(—0.17 +0.02
burned (8, 2, 12%, 16%, amd 48%  and —0.30%), one +0.04
4,149 andd 70 high severity, nu had increased +0.22

unburned past-fire logging recruilinent
sites teparted (=022
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{Table 1. Contimied)
Bire effocts
{* = statistically
significant,
NS = non- Any  Signif.  Post-fire
Na. Ref. Sample size HOD Time sinee tire Context sighificant} Fire  effect  effect logging
21 Hanson 54 burned O ldeyrstudy Eight large fires (4 No significanl 8- 0417 na =0.52
et al. sites in eight 1 yr post-fire included in Tempel  effect from fire, -0.013
(201E) fires that ut af, 2018}, Four significant
were groups: 20-45% negalive effect of
occupied and 30-80% high- post-fire lopging,
inunediately severity fire; and (3% reduction in
before fire, <5% and 6% occtpancy if 5
before-after post-fire logging 80% of core
comparison within 150H) m of bumed high-

site center. Mean
&3% high severity
i core areas, mean
17% Togged if 25%
oF Core was
post-fire logged
Compared bunuad
sife oocupancy
with unburned
accupancy from
Tempel et al.
(2016}

severity fire NS,
52% reduction in
occipancy from
=5% post-fire
logging' )

Nofes: HOD indicates habitat selection (H), occupancy (O), or demographic (D) parameters were estimated. A question

mark (?) indicales confounded fire and post-fire logging effucts, so fire effects could not be estimated.

the standardized difference in means (Hedge's d;
Hedges and Olkin 1985); multi-level linear mixed-
effects models (hierarchical models} meta-regres-
sion of time since fire and percent of high-severity
fire in the study area as covariates to explain
heterogeneity in mean effect sizes (Hedges and
Vevea 1998, Nakagawa and Santos 2012); and a
random-effects meta-analysis of variation to
examine differences in parameter variances due to
fire with effect sizes as the natural logarithm of
the ratio between the coefficients of variation
(InCVR; Nakagawa et al. 2015). For analyses, |
used the metafor package of R (Viechtbauer 2010)
and used function metacont for random-effects
meta-analyses, function rma.mv for multi-level
linear mixed-effects model meta-regression, and
function rma for random-effects meta-analysis
of wvariation (Viechtbawer 2010). Study within
geographic area was included as multi-level
random effects to properly estimate study site-
and region-specific vartation and to account
for repeated measurements (pseudo-replication)
within a study or region. Regions were defined as
Sierra Nevada, southern California, national
parks, not California, and the Eldorade density
study area (because several studies used data
from there).

[ used all three methods at three levels: on all
parameters, on three main groups of parameters

ECOSPHERE ** www.esajournals.org

(occupancy, foraging habitat selection, and
demograply), and on subgroups of habitat selec-
tion (for low-, moderate-, and high-severity
bumed forest) and demography (survival, repro-
duction, and recruitment). In meta-analyses, 1
used z tests to determine if effects were signifi-
cantly different from zero (95% confidence inter-
val excluded zero). In meta-regression, z tests
determined whether intercepts or slope coeffi-
cients were significantly different from zero. I
quantified heterogeneity amoeng effects as
Cochran’s Q (Hedges and Olkin 1985) and I
{(Higgins and Thompson 2002). 1 used a funnel
plot and the rank correlation test {Kendall’s 1) to
assess publication bias (Begg and Mazumdar
19943,

ResuLTs

Literature search

I found 21 papers reporting empirical evidence
relevant to direct fire effects on owls (Table 1}.
Three papers presented data from a study area
which was extensively logged post-fire and
results did not discriminate between effects of
fire and post-fire logging (Clark et al. 2011, 2013,
Comfort et al. 2016), so these three papers were
not included in meta-analyses with the meta-
analysis set of papers that were not confounded
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Table 2. Summary statistics for published effects of mixed-severity fire on Spotted Owls (Strix vccidentalis) 1987~
2018 used in meta-analysis. '

Time
Raw effect since Percentage of
Ref " A size {mean  Significant  Hre  hiph-severily fire in
no. Study Subspecies Region Farametoer burned  unbured  difference}  (in study) {¥r) bummed territories
1 Bond CNM NotCal Qceapancy 18 Ly -0.013 na 1 3
(2002}
1 Bond CMM NuetCal Reproduclion 7 oo 0.254 na 1 3
(2002)
1 Bond CiNM Nptlal Survival 2 oo 0.032 na 1 30
{2002)
2 Jenness M NotCal Occupancy a3 3l -0.13 na 25 16
{2004)
2 Teruwss M NuotCal Repreduetion 33 31 =007 na 2.5 6
(20041
3 lend C SN Faraging High 7 7t 042 042 4 13
(2009}
3 Bond c SN Faraging Low 7 7t 0.33 0.33 ) 13
{2009}
2 Bond C SN Faraging Mod 7 7t B2 42 4 13
(20009}
& Roberts C NP Ocrupancy 16 16 -h26 na 8 12
{2011)
7 Lee C SN Qccupancy +1 145 0.041 na 4 32
12012)
10 Lee C SoCal Oeeupancy 71 97 -0.171 na 45 23
(20131
10 Lee < SoCal Ouenpancy 71 97 -0.107 na 1.3 23
[2013)
12 Tenpel C Eldorado Quenpancy 12 62 —0.06 -0.06 3 23t
{20143
12 Tempel C Eldorade  Reproducton 12 62 i} na 3 R4
(2014)
12 Tempel < Eldorade Survival 12 62 0 na 3 3
£2014)
13 Lee C SN Cecupancy 45 45 -0.04 na 1 37
{20150}
13 Lee C 5N Qecupancy 45 43 0 na 1 37
(20152)
13 Lee C SN Oerupancy 45 145 0175 0.175 | 37
(2015q)
14 Lee C SuCCal Dccupaney 71 a7 ~0.19 -0.19 45 23
{20156
14 Lee C SoCal Qecapancy 7l 57 —0.02 -0.02 4.5 23
{2015M
4 Lee C SotZal Reproduction 71 97 0 na 4.3 23
{20156
15 Bund < SolZal Feraging High ) Bt —-0.093 na 35 IH
{2016)
13 Bond < Zollal Eoraging Fligh 8 &t —0.035 na 3.5 16
(2016)
15 Bond C SaCal Foraging High & &t 092 na 35 4
206}
15 Bond C SoCal Foraging Lunw 8 BF 115 na 33 13
(2016)
15 Bond C SoCal Foraging low ] &% N.167 na 3.3 9
{3016)
15 Bond C SoCal Faraging Low 8 5% 0169 na 3.5 16
{2016)
15 Bond C SotCal Foraging Muod ] Bt —0.042 na 35 15
{2016}
15 Bond C SoCal Foraging Mod § L 0.033 0033 35 16
2016)
5 Bond C SuCal Foraging Mod [ 8t a2 na 35 9
{2016)
17 Jones C Eldorade  Foraging High 9 9t —-0.307 -0.37 1 19
(2018)

ECOSPHERE % www.esajowmnals.org 10 July 2018 < Volume 9{(7) ** Article 2354



Attachment 1

SYNTHESIS & INTEGRATION LLEE
(Table 2. Continted)
) Time
Raw effect since Perventage of

Ref N i size {mean  Signiticant  fire  high-severity fire in

ni. Study Subspecies Region Paramater umed  unburned  difference)  {in study) {yrl Burned termitories

17 Jones [ Eldorade  Feraging hod b of 0.04 +0.04 1 19
(2016)

17 Jones C Eldorada Qccupancy 14 15 —{1.4%0 —{1.490 i fd
{2016)

17 fones [ Eldorado Qccupancy 1o 13 v na 1 19
(2016)

18 Tempel C 5N Qcoupancy 12 78 0 na E ik
(2016)

18 Tempel C Eldorado Qccupancy 14 G0 n na 4 233
(2018)

18 Tempel C SN QOccupancy 3 63 0 na 4 233
(2016)

18 Tempel C NP Occupancy 14 il 0.003 4003 4 233
{2018}

12 Eyes C SN Foraging High 13 13t -os -0.0s 7 3
@017

19 Eyes C h Foraging Mod 13 13+ .03 - 03 7 &
(3017

M Rocoweit N Notlal Recruitment a 8 0.0 na 125 n
(2017)

0 Rockweil hY MolZal Recruilment 2 2 0.0z na 6.5 1is
(20173

20 Ruckweit ™ MolCal Recruitment 4 4 .04 na 4 48
(2017}

20 Rockweit bl MulCal Recruitment 14 14 0.22 0.22 2 12
£2017)

20 Rockwsit ™ MotCal Survival 4 4 ~0.30 03 4+ 48
{2017

20 Rochweit ™ NatCal Survival 1} 14 -0.17 =017 2 12
£2017)

20 Rowhwveit ™ Not(al Survival 2 2 —Q.10 na 6.5 i6
207)

A Rowckweit N MWaotCal Survival ] 8 -0.03 na 12.3 10
QM7

2] Hanson C SN Crocupancy 13 201 -0.017 -0.017 1 63
12018}

21 I Tansen C SN Ceeupancy 15 am G013 0013 1 35
{2018}

Nates: Study indicates first author and year. Subspecies are C, California (Strix occidentalis occidentalis), N, northern (Sirix
occidenttalis caurina); M, Mexican (Strix sccidentalis lucidm); CNM, study included all subspecies. Regions are SN, Sierea Nevada,
California (except El Durado study area and national parks); SoCal, sonthem California; Eldorado, El Dorado study area in
Sierra Nevada, California; NotCal, not California Spotted Owl subspectes; NI, national parks. Parameters: habitat selection (for-
aging or roosting) in low-, moderate-, {mod) or high-severity burned forest; occupancy, recruitment, reproduction, and survival.
Sample sizes (i) are number of breeding site territories burned and unburned. Raw mean effect size is ¥uined — Xopmim, Signifi-
cant rapeats effects that the individual study determined was statistically significant. Time since fire is the median number of
yuars bebweoen the fire and the parameter estimate(s). Percent high-severity fire in burned study territories is the mean relevant
to the estimate, or the grand mean if percentage of high severity was not reported (see §).

¥ Habitat selection vecurred within territorics that contained a mosaic of buen severities and unburned forest.

1 Percent high-severity fire was not reported for bumed territortes only for all territories burned and unburned, so the grand
mean of reported percentages was used.

by extensive post-fire logging (Table 2). All 21
papers are summarized in Appendix S1.

Fifteen of the 18 papers in the meta-analysis
set reported evidence explicitly pertaining te
mixed-severity wildfires that burned during the
past few decades and which included propor-
tions of high-severity burn characteristic of this
fire regime, while three reported evidence from
an undifferentiated mix of wildfire and

ECOSPHERE % wwwesajournals.org

prescribed fires. The studies reported varying
amounts of high-severity fire, a defining feature
of mixed-severity fires, and the burn severity
type that is most responsible for vegetation
changes in wildfires, with an overall mean per-
cent of high-severity fire of 26% (standard error
[SE] = 3.6, range 6-64) within the study area
Because almost all the studies in this review
reported on cffects from recent wildfires (all
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fires burned in the past 30 yr, mean time since
fire = 4 yr, SE = 1.1, range 1-26), the reported
effects are representative of natural mixed-
severity fires as they burned through currently
existing forest structure, fire regime, and climate
conditions. Papers reported effects of fire on site
occupancy (11), foraging habitat selection (4),
reproduction (), apparent survival (3), overwin-
ter roosting habitat selection (2), site fidelity (1),
mate fidelity (1), breeding-seasont nesting and
roosting habitat selection (1), home-range size
(1), and recruitment (1). Sample sizes mea-
sured as number of burned sites were variable
among studies {demography CV =122%, site
occupancy CV =56%, and habitat selection
CV = 24%).

Meta-analyses

Meta-analysis of 50 reported effects on occu-
pancy, foraging habitat selection, and demo-
graphic rates found effect sizes and signs were
variable (Table 2 and Fig. 2), with high hetero-
geneity among effects (Q =1091, df =51,
P < 0.0001; P =953%). Funnel plot (Appen-
dix 51: Fig. 51) and rank correlation test {(Ken-
dall’'s 1 = 0.108, P = 0.27) showed no publication
bias or unusual heterogeneity. Sample sizes
(# = number of reported effects) were variable
among parameter types (Fig. 3). The number of
reported effects were occupancy = 20; demogra-
phy = 14; and foraging habitat selection = 16.
The number of reported effects by demography
subtype were survival = §; reproduction = 4;
and recruitment = 4. The. number of reported
effects by habitat selection subtype were low-
severity burned forest =4; moderate-severity
burned forest = 6; and high-severity bumed
forest = 6. )

The mixed-effects model meta-analysis of fire
effects on Spotted Owl parameters grouped by
type (occupancy, demography, and foraging
habitat selection), and subtypes of demography
(survival, reproduction, and recruitment) or for-
aging habitat selection (selection for low-, moder-
ate-, and high-severity burned forest), found
mixed-severity fire has generally no significant
effect on Spotted Owls (Fig. 3a). Mean overall
raw effect size was positive (+0.001), but
weighted mean Hedge’s d from the random-
effects model was not significantly different from
zero (Fig. 3a, 95% confidence interval included

ECOSPHERE ** www.esajournals.org
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zero). Mean raw effect sizes were negative for
occupancy (—0.060), demography (—0.006}, and
survival (~0.093), but no Hedge’s d value for
these three negative effects was significantly dif-
ferent from zero (Fig. 3a). Mean raw effect sizes
were positive for reproduction (+0.047), recruit-
ment (+0.073), foraging habitat selection (+0.083),
selection of high-severity (+0.004), moderate-
severity (+0.087), and low-severity burned forest
(+(.195), but Hedge's d values were not signifi-
cantly different from zero for any of these posi-
tive effects, except for significant selection of
low-severity burned forest (Fig. 3a).

Variation was generally higher among
parameter estimates from burned areas com-
pared to estimates from unburned areas (mean
CVhumed — CVynbuened = 23%; range 4_570/;’)'
The mixed-effects meta-analysis of variation in
fire effects on Spotted Owl parameters (INnCVR)
found mixed-severity fire resulted in signifi-
cantly higher variation in parameter estimates
in all parameters and in occupancy, demogra-
phy, and survival (Fig. 3b). There was signifi-
cantly lower variation in estimates of foraging
habitat selection probability for low-severity
burned forest (Fig. 3b).

Meto-regression _

Meta-regression of all standardized mean
effects found significant cffect of time since fire
(Table 3), and a nearly significant effect of per-
cent high-severity burn in territory cores
(Table 3), so those effects were included in
parameter-specific meta-regressions. Subspecies
was not a significant factor (Table 3), so effects
from different subspecies were pooled in subse-
quent parameter-specific analyses.

Meta-regression of occupancy probability
found no significant immediate effect of fire on
occupancy (intercept not significantly different
from zero; Table 4). There was a significant nega-
tive effect of time since five (Fig. 4, Table 4), but
no effect of percent high-severity fire in study ter-
ritories (Table 4). The negative effect of time
since fire was sensitive to one study (Roberts
et al. 2011), and when that study was omitted,
the effect disappeared.

Meta-regression of demographic parameters
found a significant positive effect on recruitment
immediately after the fire (intercept significantly
different from zero), but the effect diminished
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Sludiss Estimate {95% C.I.)

Bund 2002 -0.780 {~1.271, -0.249)

Jenness 2004 =1.080 {—2.469, —1.292}

Roberts 2011 —2,202 {-3.080, -L.324}%

Lae 2042 0.964 (D.604, L.324)

Lee 2043 «3.229 (~3.650, ~2.767}

Les 2043.2 ~2.161 {-2.545, —-L.779}

Tempel 2014 —0.843 (—1.476, —0.210}

Lea 20152 —0.028 (—1.383, —0.453)

Loe 2075a-2 9.000 {-0.413, 0.413}

Lee 20152-3 4.380 {3,827, 4.933) ——

Les 20450 —3.755 {—1.260, —3.250)

Lea 207562 =L.174 {—1.505, —0.844)

Janes 2016-3 =3.300 {—4.419, =2.18M)

Jones 2016-4 0.612 {—0.109, 1.332)

Tempel 2018 0,000 {—0.608, ©,608)

Tempel 2016-2 0.000 {~0.,582, 0§.582)

Tempel 20162 Q.000 {~1.158, 1.158)

Tempal 20164 0.064 {—=0.587, ©.895)

Hanson 2018 —0.428 {—0.980, 0.135)

Hanson 2018-2 0.337 {-0.189, O.862)

Subgroup Orcupancy {(*2 = 97,72 % , P2 6,000) —0.700 (—1.480, ©.063)

Bond 2002-2 1.1l {L.00T7, 2.§l5)

Bond 2002.3 0.762  {0.229, 1.181)

Jennass 20042 =1,15% {—1.732, —0.667)

Tempel 2014-2 9,000 {—-0.5618, Q.618) ]

Tempe! 2014-3 0.000 {—0.615, 9.518) ——

Lea 2015 0.000 {~0.305, 0,306}

Rockwelt 2047 0.229 {=0.754, 1.212) —_——

Rackweit 2017-2 0,113 {—L1.849, 2,074)

Rockvealt 2017-3 0,220 {=L.170, 1.610) —_—

Rackwelt 20174 1.777  {0.902, 2.652) . —_——

Rockwelt 2037-8 =1,648% {~3.,252, ~0.044) —_—.

Rackwelt 20176 —1.476 {—2.312, —0.64L} ——

Roekwell 2017-7 -0,511 {—2.502, 1.48l} "

Rockwell 2017-8 -0.608 {—1.8%6, 0.321) —

Subgroup Demogeaphy (12 = 84.04 %, P = 0.000) 0.004 {—0.502, 0,509} = oo

Hond 2002 3.931 (2.137, 5.725) -

Bend 200%-2 3.089 [1.537, 4.640} asn s sl serr——

Bond 20093 3.930  (2.137, 5.725) -

Bond 2018 —0,870 {~1.885, 0.158) -——i-

Bend 20162 ~0,388 {~1.377, 0.602} —_—

Bond 2016-3 0.851 {~0.173, 1.874) S

Bond 2018-4 1.98T  (0.037, 2.13T) e R —

Bond 2018-5 1,598 (0.472, 2.72%) et s

Bood 20166 1.560 (0,444, 2,679) PR S—

Bond 2016.7 —0.331 {-1.318, ©.556) —_——

Eond 20168 @.312 {-0.674, ' 1.298) R B

Bond 20169 0.945 {—0.088, 1,979} —f—

Jones 2016 ~2.857 {—4.170, —I1.54) —B—

Jones 2016-2 0.38L {—0.851, 1.313) — .

Eyas 2017 =0.581 {—1.366, 0.204) —u—

Eyes 20472 —0.28% (—1.063, 0,48Y) ——

Subgroup Foraging {1"2=84.42% ,P=0.000)  0.657 (—0.022, 1.336) e

Overall (182 = 95.5 % , P = 0,000} —0.095 {—0.537, 0.348) s
+ T ! i *
-t - 1] x £

Standardirad Moan Difforence

Fig. 2. Forest plot of effect sizes for 50 Spotted Owl (Strix occidentalis) parameters (grouped inte occupancy,
demography, and foraging habitat selection} affected by mixed-severity wildfire as standardized mean difference
{Hedge's d} between burned and unburned samples. Studies and parameters are listed in Table 2.
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All parameters, P-value = 0.675 n=50 —H— a
Cccupancy, Pvalue =0.072 =20 — o
Demograghy, P-value=0.989 n=14 ——
Survival, P-value=0.239 n=6 R
Reproduction, Pvalue=0.816 n=4 - e
fecruitment, P-value=0.139 n=4 -
Foraging habitat selection, P-value=0.058 n=16 =
High-severity burned farest, P-value=0.901 n=6
Moderata-severity burned forest, Pvalue=0.159 »n=6
Low-severity burned forest, P-value <0001 n=4
-3.0 -20 -10 00 1.0 20 30

Hedge's d (mean standardized effect size)

All parareters, P-value < 0,0001 0 =50 = b,
Occupancy, P-value < 0,0001 7=20 —
Demography, P-value = 0,025 7=14 ==
Survival, Pvalue =0.003 N =6 e
Reproduction, P-value =0.673 n=4 ——
Recruitment, P-value = 0.852 n=4 e | —
Foraging habitat selection, P-value =0.308 n=16 —E-
High-severity burned forest, Pvalue= 0,530 n=6 —f—
Moderate-severity burned forest, P-value = 0.404 n=6G —H—
Low-severity hurned forest, P-valua = 0.025 =4 —f]
-2.0 =10 0.0 1.0 20

InCVR (coefficient of variation ratio}

Fig. 3. Results of mixed-effects meta-analyses of mixed-severity fire effects (n = 50 effects from 21 studies} on
Spotted Owl {Strix accidenialis) parameters grouped by type (occupancy, demography, and foraging habitat selec-
ton} and subtype of demography (survival, reproduction, and recruitment), or habitat selection (selection for
low-, moderate-, and high-severily burned forest), {a) Hedge’s d is standardized mean effect size, and error bars
are 95% confidence intervals. The only significant effect (95% confidence intervals excluded zero} was a positive
effect of habitat selection for low-severity burmed forest. (b} InCVR is the natural logarithm of the ratio between
the coefficients of variation, a measure of differences in variation of parameter estimates between burned and
unburned areas. Mixed-severity fire resulted in significantly higher variation in parameter estimates in all param-
eters, occupancy, demography, and survival, and significantly lower variation in habitat selection for low-sever-
ity burned forest.

with time since fire {Fig. 5, Table 4}, Reproduc-
tion intercept was not significantly different from

significant survival effects of time since fire or
percent of high-severity fire (Table 4).

recruitment (Table 4), and not significantly dif-
ferent from zero {z= -0.218, P =0.86) but
reproduction was significantly positively corre-
lated with the percent of high-severity fire in owl
territories (Fig. 5, Table 4). Survival was signifi-
cantly lower than recruitment (Table 4), but sur-
vival intercept was not significantly different
from zero {z = —0.052, P = 0.97). There were nc
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Meta-regression of foraging habitat selection
parameters found a significant positive selection
for low- and moderate-severity burned forest,
with high-severity burned forest used in propor-
tion to its availability, but not avoided (Fig. 5,
Table 4). Time since fire did not affect foraging
habitat selection during the period covered by
the studies I examined {up to 7 yr), and the

July 2018 <+ Volume 9(7) ** Article e(2354



SYNTHESIS & INTEGRATION

Table 3. Results from multivariate mixed-effects meta-
regression model of mixed-severity fire effects
(n =50 cffects from 21 studies} on Spotted Owl
(Strix occidenfalis) parameters related to occupancy,
demography, and foraging habitat selection.

Covariates B 5E z P
Intercept (California Lel1 1070 1.497 0134
subspecios)
Timae since fire -039% D099 =2M7 0044
Tercentage of area -poad 0023 - 1.866  0.062
high-severity fire in
study territories
Mix of California, 0.467 1.592 0.294 0.769
northern, Mexican
subspecies
Mexican subspecies -1947 108 -1.211 0226
Northern subspecies 0.360 1.571 0.229 0.819

Netes: SE, standard error. Time since fire was significant, and
percent high-severity burn in territory cores was nearly signifi-
cant, so those etfects were included in parameter-specific meta-
tegressions. Subspecies was not a significant factor, so effects
from different subspecies were pooled in subsequent parameter-
specific analyses. Bold values are signilicant al alpha = 0.05.

amount of high-severity fire did not affect habilat
selection overall {Table 4).

Post-fire logging had negative effects on Spot-
ted Owls in 100% of the papers that examined
this disturbance and where effects from fire and
post-fire logging could be differentiated, with
large effect sizes (—0.18 occupancy, —0.07
survival).

DiscussionN

This systematic review and summary of effects
from the primary literature indicated Spotted
Owls are usually not significantly affected by
mixed-severity fire as 83% of all studies and 60%
of all effects found no significant impact of fire
on owl parameters. Meta-analysis of mean effects
found no significant effects of fire on owls, except
a positive effect on foraging habitat selection
for low-severity bumed forest. Meta-regression
indicated significant positive effects in recruit-
ment, reproduction, and foraging habitat selec-
tion for low- and moderate-severity bumed
forest. Meta-regression found a significant
negative effect of time since fire on occupancy
probability. Meta-analysis of variation found
mixed-severity fire resulted in greater parameter
variation overall, and specifically in occupancy,
demography, and survival, and significantly less

ECOSPHERE % www.esajournals.org
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Table 4. Table of model coefficients from multi-level
linear mixed-effects model meta-regression for effects
of mixed-severity fire on Spotted Owls 1987-2018.

Coeffictent I8 SE 4 P
Oceupancy
[ntercept . 1.834 1113 1662 Q0.0%
Time since fire . -0.512 0216 -2375 &.018
Percentage of area -0.036 0022 -1.645 Q100

high-severity fire in
study territories

Demography
Iritercept 2338 1152 2021 0.043
(Recrnibmoent}
Time since fire -0.153 (065 2347 0.019
(Recruibment)
Percentage of arca ~-0.032 0022 1466 0143
high-severity fire in
study territories
Reproduction ~6A479 3337 -1942 0032
Survival -2558 1206 -2121 0.034
Time since fire 0034 0422 0081 0936
{reproduction)
Time since fire (survival) 0101 0112 0500 0.368
Percentage of area 0.234 0109 2142 0032
 high-severity fire
{reproduction}
Percéntage of aréa 0.031 0033 0924 (.356
high-severity bre
{survival)
Foraging habitat selection
 Intercept (High severity) 1167 2926 0399 (0.690
Time since fire -0.061 0529 -0.115 0.908
Percentage of area -0.084 0068 -1236 0216
high-severity fire in
study territories
Low severity 1836 0732 2644 0.008
Moderate severity 0777 0321 2416 0016

Note: SE, standard error. Bold values are significant at
alpha = 0.05.

variation in foraging habitat selection for low-
severity burned forest.

These results represent Spotted Owl responses
to mixed-severity wildfires that burmed within the
past 30 yr with representative proportions of
high-severity fire in a landscape mosaic. Addi-
tionally, because most of the studies in this review
reported on effects from wildfire, rather than pre-
scribed fire, the fires and their effects are represen-
tative of wildfires as they burned through
currently existing forest structure, fire regime, and
climate conditions. Several studies have reported
that fires during the past few decades have been
larger and more severe than the historical mean
{Miller and Safford 2012, 2017, Mallek et al. 2013,
Steel et al. 20115), but others have disputed this
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Fig. 4. Results of multi-level linear mixed-effects models (hierarchical models) meta-regression of time since
fire and percent of high-severity fire in the study area as covariates to explain-heterogeneity in effect sizes from
mixed-severity fire on Spotted Owl (Strix occidentalis) parameters of breeding site occupancy and survival. The
only significant effect was a reduction in occupancy with increasing time since fire, but the effect was sensitive to
one study. Symbols indicate subspecies: filled black circles, California; white circles with black ocutline, Mexican;
light gray circles with black outline, northern; and dark gray circles, all three subspecies.

point (Cdion and Hanson 2006, Hanson et al.
2009, Qdion et al. 20144, Baker 2015a). Regardless
of what is correct about trends in fire severity,
Spotted Owls appear fairly resistant and/or resili-
ent to effects from recent hot, large fires, wherever
these fires fall in the long-term range of variability
for size and amount of high-severity burn. This is
corroborated by the meta-regressions that explic-
itly quantified the relationship between amount
of high-severity fire and Spotted Owl parameters
and found only a positive significant correlation
(reproduction). My finding of no significant
negative relationships between amount of high-
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severity fire and Spotted Owl parameters demon-
strates that large high-severity fire patches,
including territaries that burn 100% at high sever-
ity as was seen in sites within several of the stud-
fes in this review, do not have unequivocally
negative outcomes for Spotted Owls.

Contrary to current perceptions, recovery efforts,
and forest management projects for the Spotted
Owl (USFWS 2011, 2012, 2017, USDA 2012, 2018,
Gutiérrez et al. 2017) mixed-severity fire as it
has been buming in recent decades does not
appear to be an immediate, dire threat to owl pop-
ulations that require landscape-level fuel-reduction
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Fig. 5. Results of multi-level linear mixed-effects models (hierarchical models) meta-regression of time since
fire and percent of high-severity fire in the study area as covariates to explain heterogeneity in effect sizes from
mixed-severity fire on Spotted Owl (Strix accidentalis) parameters of foraging habitat selection, recruitment, and
reproduction. Significant effects included positive selection for low- and moderate-severity burned forest for for-
aging, increased recruitment immediately pest-fire that diminished with increasing time since fire, and increased
reproduction with a positive correlation with amount of high-severity fire. [n top two panels, all studies were
California subspecies, and colors indicate forest in different burn severity categories: green, low severity; orange,
moderate severity; red, high severity. [n bottom four panels, symbuols indicate subspecies: filled black circles, Cal-
tfornia; white circles with black cutline, Mexican; light gray circles with black outline, northerm; and dark gray
circles, all three subspecies,
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treatments to mitigate fire severity. Empirical stud-
ies reviewed here demonstrated that wildfires can
generally have no significant effect, but effects can
include improved foraging habitat, reduced site
occupancy, and improved demographic rates, Most
territories occupied by reproductive Spotted Owl
pairs that bum remain occupied and reproductive
at the same rates as sites that did not experience
recent fire, regardless of the amount of high-sever-
ity fire in core nesting and roosting areas.

To place my results into perspective, mixed-
severity fire typically affects (>50% vegetation
basal area mortality) a very small portion {0.02-
0.50%) of Spotted Owl nesting and roosting
habitat per year (Odion et al. 20145, Baker 20156,
Stephens et al. 2016). Breeding sites that experi-
enced a typical mixed-severity burn mosaic can
be expected to have occupancy probability
reduced by —0.06 on average. A 0.06 decline in
occupancy is less than typical annual declines in
occupancy rates observed in the Sierra Nevada in
the absence of large fires {Jones et al, 2016:
Fig. 3f), In comparison, pest-fire logging caused a
mean occupancy probability reduction of —0.18.

Post-fire logging is likely to be partially
responsible for some of the negative effects
attributed to high-severity fire in the studies
reviewed here (Tempel et al. 2014, Jones et al.
2014, Rockweit et al. 2017, Hanson et al. 2018),
Because Spotted Owl studies typically character-
ize territory vegetation only in the breeding core
area within 1.1 km of the nest, these studies
ignore habitat changes and alterations in the
year-round home-range area that can extend up
to 5.9 km from the nest (Zabel et al. 1992). Spot-
ted Owl habitat protections have generally not
included areas beyond 1 km from the nest, a
management policy that has not contributed to
population recovery.

Complex early seral forests created by fire differ
from post-tire salvage-logged forests in that dead
trees remain on-site, providing perching sites for
hunting owls as well as food sources and shelter
for numerous wildlife species (Hutto 2006, Swan-
son et al. 2011, DellaSala et al. 2014). Longitudi-
nal studies also indicated that burmed breeding
sites where owls were not detected immediately
after fire were often recolonized later (Lee et al.
2012, 2013, Tempel et al. 2016), and this review
shows burned forest habitat is used for foraging,
dermonstrating the mistake of concluding severely
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burned sites or habitats are lost to Spotted Owls
or require restoration (Davis et al. 2016). A recent
global meta-analysis found post-fire logging is
generally not consistent with ecological manage-
ment objectives (Thorn et al. 2(018).

This review on fire and Spotted Owls forms
one portion of the evidence base for data-driven
forest management. A recent systematic review
of thinning and fire found 56 studies addressing
fuel treatment effectiveness in real (not simu-
lated) wildfires from eight states in the western
United States (Kalies and Kent 2016). There was
general agreement that thin + bum treatments
(thinning immediately followed by burning) had
some positive effects in terms of reducing fire
severity, while treatments by burning or thinning
alone were less effective or ineffective (Kalies
and Kent 2016). There is also evidence that doing
nothing can achieve many forest restoration
goals related to age structure and fuels’ density
{Zachmann et al. 2018). Additional systematic
reviews are needed to examine (1) the quantifi-
able risk of fire to Spotted Owl habitat, as there
are disparate lines of evidence regarding
whether fire is impeding the recovery of late-
seral-stage forests; and {2) the impacts of fuel
treatments on Spotted Owl demography and site
occupancy. Thinning immediately followed by
burning to reduce wildfire risk may or may net
have adverse cffects on Spotted Owls (Franklin
et al. 2000, Dugger et al. 2005, Tempel et al.
2014, 2016, Odion et al. 2014D0), but the evidence
presented here indicates fire itself has arguably
more benefits than costs to the species and thus
suggests thinning is not necessary.

The results presented here should serve to
guide management decisions, but also should be
understood as limited by the available data. The
sample sizes of number of estimated effects
from mixed-severity fire on survival and
recruitment were small and limited mainly to the
northern subspecies. There were also very few
studies from the Mexican subspecies. A few
studies presented effect sizes that were influen-
tial on results, especially meta-regression results
(Roberts et al. 2011), so studies examining longer
times since fire are needed. We encourage future
studies to increase sample sizes of each parame-
ter and to provide a more balanced sample of
studies from all subspecies, and over longer time
frames,
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MANAGEMENT [MPLICATIONS

The preponderance of evidence presented here
shows mixed-severity forest fires, as they have
burned through Spotted Owl habitat in recent
decades under current forest structural, fire
regime, and climate conditions, have no signifi-
cant negative effects on Spotted Owl foraging
habitat selection, or demography, and have signif-
icant positive effects on foraging habitat selection,
recruitment, and reproduction. Forest fire does
not appear to be a serious threat to owl popula-
tiens and likely imparts more benefits than costs
for Spotted Owls; therefore, fuel-reduction treat-
ments intended to mitigate fire severity in Spotted
Owl habitat are unnecessary. These findings
should inform revisions to planning documents to
consider burned forest, including large patches of
high-severity burned forest, as useful habitat that
imparts significant benefits to Spotted Owls. For-
est and wildlife planning documents promote a
diverse mosaic of heterogeneous tree densities
and ages (USFWS 2017, USDA 2018), the very
conditions created by mixed-severity wildfire,
and it follows that heterogencous post-fire struc-
ture wouid lead to greater variation in some
Spotted Owl parameters, as was observed in the
meta-analysis of variation. Planning documents
(USFWS 2011, 2012, 2017, Gutiérrez et al. 2017,
USDA 2018) claiming that forest fires currently
pose the greatest risk to owl habitat and are a
primary threat to population viability appear
outdated in light of this review.
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The following press release is available on ODFW's website:
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http://www.dfw.state.or,us/Wolves /wolf program updates.asp (last accessed

March 20, 2018).

January 18, 2018 — News Relsase from US Fish & Wildlife Servico and ODFW
Wolves confirmed In northern portlon of Cascades {Wasco County}

THE DALLES, Ore.—At least two wolves are using an area In southemn Wasco County,
marking the first time muliiple walves have been confirmed in the northem.portion of
Oregon's Cascada Mountains since they began retuming to Oregon in the 2000s.

The wolves were documented on the White River Wildlife Area and Mt Hood National Forest
and have also bean observed on the Warm Springs Indian Reservation,

Several wolves are known to have dispersed through Wasco County in the pas!fe\;v years, A

single wolf was documented in the White River Unlt in December 2013. In May 2015, a wolf

from the Imnaha pack travelied through the area as ha dispersed to Klamath County Later in;

2015, a single wolf was docurmentad in Wasco County.

Wolves in Wasco County and anywhere west of Hwys 395-78-95 are protected by the
{aderal Endangered Species Act, so U.S. Fish and Wildlife Service is the lead managemant
agency.

Addifional information about Oregon's wolf population will be available in March, after ODFW

completes ils annual winter surveys and minimurn populaticn count.

Contact info.

Imoges of lwo wolves in the northarmn
portion of Crogun's Coscude Mouniains
wore coplurgd on emate ODFW
camarns on thae Mt Hood Netional
Forost. Phelos tnkon Jon. 4, 2018,

UPDATE: At their meafing on Jan. 19 in Salem, Commissioners decided they want lo conduct some additional faclitated
outreach and posipone final Wolf Plan adoption in hopes of getting more consensus from stakeholders. So tha Wolf Plan
will not be considered for adophon at the April meating in Astoria. ODFW will announce a new mesting date when it'a

scheduled.
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Available at: https://dfw.state.or.us/Walves/ (last accessed August 30, 2018)

B .- Ra-gu[aﬂng harvast. haalth, and enhancemsnt of wildlife populatlons

Wolves in Oregon

Wolf Program Updates
August 29, 2018
Pups for White Rlver Wolves

A naw pair of walves In the White River Unit (southam Wasco County) south of Mt i :_'_ { ‘ﬂﬂ”ﬂﬁf(cﬁ
Hood bas produced at least two pups ths year. EoY X

A ramote camera on the Warm Springs [ndian Reservation first captured images of
two pups on Aug. 10. This marks the first known reproduction by welves i the nostham portion of Oragan 3 Cascade Mountains since
wolves bagan returning to tha state in the 2000s.

Waolves In Wasco County and anywhere wast of Hwys 385.78-95 ara pretected by
the federal Endangered Species Act, and U.S. Fish and Wildife Service Is the lead
management agensy.

QDFW, U.S. Fish and Wiidlife Service and the Confederated Tribes of Warm
Springs are working togethar to monitor this group of walves.

August 22, 2018

Faclfitated meeting with Wolf Plan stakeholders Aug. 30 In The Dallea

SALEM, Ore.—0DFW will host a mesting with Wolf Fian stakeholders on Thursday, Phiolo shows the breading maie of White River wolves with
Aug, 30 from 9 a.m.-4 p.m. at The Dalles Screan Shop, 3561 Kiindt Drive. %‘?,ﬁ',ﬁﬂ‘;ﬁﬂeffagﬁ,'fmfﬁw’uﬂ:aﬁ“mmm
Staksholders deeply involved with the Wolf Pian update have been invited to attend.  pesartmant BNR.Confoderaied Trboe of Warm Springe.

CHck photo o enfarga

The topic of the meeting will be the Walf Plan, which has been undergeing a review
and update. Earlier this year, Fish and Wildlife Commissioners dacided to postpone final Walf Plan adoption and conduct additional
faciltated outrgach In hopes of getting mare consensus from stakehclders.
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Available at: https://apnews.com/8582335026ba4042b41edaci533a7b04/Wolf-pups-born-in-
Oregon's-Cascade-Mountains {last accessed August 30, 2018).

Wolf pups born in Oregon’s Cascade Mountains

SALEM, Ore. (AP} — Imagine camping in the forest near Oregon’s towering Mount
Hood, and hearing wolves howling.

That prospect became more real on Wednesday when state wildlife officials announced
that two wolf pups were seen near the mountain for the first time since wolves were
exterminated from the state nearly 70 years ago.

A remote camera on the Warm Springs Indian Reservation, whose boundary lies some
10 miles (16 kilometers) south of Oregon’s highest mountain, captured images of two
pups on Aug. 10, the Oregon Department of Fish and Wildlife announced Wednesday.
The department’s web site showed a photo taken Aug. 19 of a wolf sitting in grass,
looking at two wolf pups whose coats are light brown. One of the pups is looking straight
at the camera and seems to be sniffing at it.

Environmentalists celebrated the news.
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“Today, we let out a huge howl knowing that a wolf pack is rightly back on the landscape
around iconic Mt. Hood after the species was systematically exterminated decades ago,”
said Josh Laughlin, executive director of Cascadia Wildlands.

The images mark the first known reproduction by wolves in the northern part of the
Cascade Mountains in Oregon since wolves began returning to the state in the past
decade, said the state wildlife department, which is working with the U.S. Fish and
Wildlife Service and the Confederated Tribes of Warm Springs to monitor the wolves.

Wolves in the western two-thirds of the state are protected by the federal Endangered
Species Act, and the sighting falls within that area.

Cascadia Wildlands said the state needs to ensure strong state and federal protections
remain in place for recovering wolves “so they can continue to re-occupy their historic
territories across Oregon.”

It said the Oregon Department of Fish and Wildlife is years overdue in revising its Wolf
Plan, which guides recovery in the state. The environmental group said it will be present
at a stakeholder meeting for the Wolf Plan revision, being held Thursday in the town of
The Dalles.

The state wildlife department said Fish and Wildlife Commissioners decided earlier this
year to postpone adopting a final Wolf Plan in hopes of getting consensus from
stakeholders. Some ranchers in eastern Oregon have seen livestock being killed by
wolves. There have been several instances of wolves being poached.

The state wildlife department has said it will reissue a “limited duration kill permit” to a
rancher who recently lost a calf to wolves, the fourth depredations to his livestock in
northeast Oregon since June. The new permit will allow the rancher or his agent to
shoot one wolf on his public land allotment occupied by his livestock.

State wildlife biologists counted 124 wolves in Oregon this past winter, an 11 percent
increase over the number counted last year.



