
 

 
Appendix D Biological Opinions and Species 

Lists 
 

This appendix contains Biological Opinions from the following resource agencies: 

US Fish & Wildlife Service Biological Opinion (March 2006) 

National Marine Fisheries Service Biological Opinion (September 11, 2006) 

Species List: 

US Fish & Wildlife Species List 

 



 



 
 
 

U.S. Fish & Wildlife Service 
Biological Opinion 

March 2006 
 
 



 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
- 

Arcata Fish and Wildlife Office 
1655 Heindon Road 

Arcata, California, 95521 
Phone: (707) 822-720 1 Fax: (707) 822-84 1 1 

In Reply Refer To: 
1-14-1998-0095 

Gene K. Fong 
Division Administrator 
Federal Highway Administration 
California Division 
650 Capitol Mall, Suite 4- 100 
Sacramento, California 958 14 

Subject: Formal Consultation on the Proposed Willits Bypass Project, on U.S. Highway 101, 
Mendocino County (EA 0 1-262000, Document # P53 181) 

Dear Mr. Fong: 

This correspondence transmits the Fish and Wildlife Service's (Service's) biological opinion, 
based on our review of the Federal Highway Administration's (FHWA's) proposed action, 
construction of the Willits Bypass Project, located between post miles (PM) 43.1 and 52.3, on 
U.S. Highway 10 1, in Mendocino County, California, and its effects on the threatened northern 
spotted owl (Strix occidentalis caurina) (spotted owl). You determined that the proposed action 
may affect and is likely to adversely affect the spotted owl. You also determined that the 
proposed action may affect but is not likely to adversely affect the threatened bald eagle 
(Haliaeetus leucocephalus). In this response, we also transmit the Service's concurrence with 
your determination of effects to the bald eagle. This document is prepared in accordance with 
section 7 of the Endangered Species Act of 1973, as amended (1 6 O.K. 153 1 et seq.) (Act). We 
received your September 7,2005, request for consultation on September 12,2005. 

The proposed action is not located within critical habitat designated or proposed for any listed or 
proposed species, and will not affect any primary constituent element of critical habitat. 
Therefore, critical habitat need not be addressed further in this consultation. 

This consultation is based on information you provided in the August 2005 biological assessment 
(BA) and its appendices submitted with your request, telephone conversations between staff 
biologists of the Service's Arcata Fish and Wildlife Office (AFWO) and the California 
Department of Transportation (Caltrans), field visits to the site of the proposed construction 



project, and other sources of information. A complete administrative record of this consultation 
is on file at this office. 

Consultation History 

As early as 1995, Caltrans and other Federal and State agencies began planning numerous design 
and alignment alternatives for the Willits Bypass project. Various studies and documents have 
been published by Caltrans since that time. A complete list of those documents can be found on 
page 14 of the BA. More intensive planning has occurred since 1998, and especially during the 
most recent five-year period. Field visits to the Willits Bypass project area occurred on several 
occasions during the years 2002 through 2005, including a visit to the proposed excavation site. 
The purpose of those field visits was to gain a better understanding of the effects of the proposed 
project on wetlands in Little Lake Valley, the potential spotted owl suitable habitat in the vicinity 
of Oil Well Hill, and the effects of design alternatives on fish, wildlife and plant habitat. Several 
meetings of the project development team (PDT) occurred during this time period as well to 
discuss project design alternatives, potential effects to wetlands and listed species, and 
community needs. Additional meetings among Federal, State and local agency representatives 
were held to discuss effects of various design alternatives, mitigation measures for impacts to 
wetlands, and scheduling of planning and construction activities. On September 27,2005, 
FHWA submitted a request for formal consultation on the Willits Bypass project to AFWO. A 
biological assessment, dated August 2005, was enclosed with that request. 

Concurrence on Effects to Bald Eagle 

FHWA determined that the Willits Bypass Project may affect bald eagles in or near Little Lake 
Valley. These potential effects are analyzed in the August 2005 BA. Based on this analysis, 
FHWA determined that the proposed action may affect but is not likely to adversely affect the 
bald eagle. The following discussion documents the Service's concurrence with FHWA's 
determination. The proposed action is briefly described in the biological opinion which follows, 
and is discussed in detail in the BA, and will not be repeated here. The reader is referred to the 
BA for details regarding location, extent of effects, and timing of the proposed action. 

Bald eagle nest sites are always associated with a lake, river, or other body of water, and usually 
occur w i h n  approximately 1 mile (1.6 km) of these water bodies (Lehman 1979). Nests are 
usually constructed in a tree that provides an unobstructed view of the water body and that is 
almost always the dominant or co-dominant tree in the surrounding stand (Lehman 1979). Snags 
and dead-topped live trees are important habitat components in a bald eagle nesting temtory and 
provide perch and roost sites. Bald eagles winter along rivers, lakes, or reservoirs that support 
adequate fish or water bird prey, and that have mature trees or large snags available for perch 
sites. They often roost communally during the winter, typically in mature trees or snags with 
open branching structures that are isolated from human disturbance. 

No bald eagle nests were observed during field surveys, and no bald eagles are known to nest in 
the Little Lake Valley area (Caltrans 2000). One adult bald eagle was observed incidentally 
during other surveys conducted in winter 1993 (Caltrans 1997). Scott Harris (CDFG fisheries 
biologist, pers. comm., cited in BA) has observed bald eagles in Little Lake Valley on only three 



or four occasions over the past 10 years while conducting salmonid surveys in Little Lake 
Valley, and noted that these birds did not remain in the area for any length of time. 

The proposed project will permanently affect approximately 48 acres of wetlands, with 
approximately 81 percent (39 acres) consisting of wet meadow habitat, and approximately 5.4 
acres (1 1 percent) of mixed marsh. The remaining 8 percent of wetlands affected consist of 
jurisdictional riparian woodland and scrub habitat. These wetlands are located primarily in the 
central and southern portions of the valley, and are in the topographically higher central portion 
of the valley, where flooding occurs only during the wettest years. Hence, these wetlands would 
provide lower quality habitat for waterfowl, used only during very wet periods. In addition, the 
majority of the stream reaches within the Modified Alternative J1T project corridor that support 
salmonids have a fairly dense riparian woodland canopy cover over the creeks, which would 
restrict the use of these streams by eagles, which require open water to capture their prey. 

The northern portion of the valley, north of the project corridor, is topographically lower than the 
rest of the valley, and standing water in this portion of the valley occurs more regularly, is 
deeper, and remains longer during the winter months. Approximately 700 acres of higher quality 
winter waterfowl habitat were identified in the northern portion of the valley outside the action 
area, which provides the primary habitat for wintering waterfowl in Little Lake Valley (Caltrans 
1997). Also, riparian vegetation is sparse along the reach of Outlet Creek north of the project 
corridor, which would facilitate access to migrating fish by eagles. These areas, which comprise 
the significant foraging habitat for bald eagles in Little Lake Valley, would not be affected by the 
proposed action. 

Due to the low number of observations of bald eagles in Little Lake Valley, the absence of 
nesting activity, and the absence of higher quality foraging habitat in and near the proposed 
project corridor, it is likely that bald eagles observed in the valley are individuals that are 
occasional winter visitors that forage opportunistically during wet winters, when waterfowl or 
other suitable prey are present. Hence, project related impacts to wetlands and the streams 
reaches in the central and southern portions of the valley are not expected to result in a 
significant loss of foraging habitat for bald eagles. 

The Service concurs with your determination that the proposed action may affect but is not likely 
to adversely affect the bald eagle, based on the following factors: 

1. No forest habitat that currently functions as nesting habitat for the bald eagle will be 
removed, degraded or downgraded. The bald eagle does not currently nest in Little Lake 
Valley or on Oil Well Hill, and no nest trees currently used or known to have historically 
been used will be removed as a result of this proposed action. 

2. The proposed action will not result in noise or visual disturbance to the species. Bald 
eagles use Little Lake Valley sporadically during some winters as foraging habitat, and 
may roost on occasion in or near the valley. However, no communal roosts are known to 
exist in the valley, so none will be subject to noise or visual disturbance. As indicated 
above, bald eagles are not known to nest in Little Lake Valley, so nesting bald eagles 
would not be subject to disturbance. 



3. The proposed action will not result in injury or death of any individuals of the species. 

4. The action will not result in adverse effects to any primary constituent element of critical 
habitat, since critical habitat is not designated for the species. 

BIOLOGICAL OPINION 

The following biological opinion addresses the effects of the proposed action on the northern 
spotted owl. No other species has been determined by FHWA and Caltrans to be adversely 
affected by the proposed action. Hence, no other species need be addressed by this opinion. 

DESCRIPTION OF THE PROPOSED ACTION 

Introduction 

A complete description of the proposed action, including construction activities and equipment 
necessary to complete this action, can be found in the August 2005 BA and its appendices. That 
document is hereby included by reference. The following discussion provides a brief description 
of the construction activities most pertinent to this consultation. The reader is referred to the BA 
for complete details and additional clarification regarding the proposed activities. 

Scope of Activities 

FHWA and Caltrans propose to construct a bypass highway through Little Lake Valley around 
the community of Willits. The purposes of this project are to improve the level of service and 
safety for travelers along US .  Highway 10 1 ; reduce delays for interregional traffic; and improve 
traffic flow and safety on Main Street, which currently functions as Highway 101 through the 
city. Caltrans proposes to construct a four-lane, divided highway along an alignment to the east 
of the city limits. This alignment, referred to as the Modified J1T alternative, would be 
constructed on a combination of imported fill material and elevated viaduct. Two interchanges 
are proposed, one each on the south and north ends of the new alignment, to access the 
community along the existing Highway 1011Main Street. 

Construction activities along the proposed alignment through Little Lake Valley will not occur 
within or near habitat currently occupied, or likely to be occupied in the foreseeable future, by 
listed species under the regulatory jurisdiction of the Service. However, the road alignment 
passes through substantial wetlands, and may affect several streams in Little Lake Valley 
currently occupied by listed salmonid fishes under the jurisdiction of the National Marine 
Fisheries Service (NOAA Fisheries). Section 7 consultation has been initiated with NOAA 
Fisheries for those species. 

In order to obtain enough fill material to construct the elevated roadway through the valley, 
Caltrans proposes to import fill material from a major excavation site north of the main roadway 
construction area and adjacent to the existing highway on Oil Well Hill north of Outlet Creek. 
Figures 1-3 and 1-4 of the BA, Appendix I, depict the location of the excavation site. Although 



Caltrans anticipates that the contractor will obtain fill material from this site, the contractor may 
choose to import fill from another site if feasible. Caltrans requires that any use of an alternative 
site comply with all local, state and federal environmental and permitting use regulations, and 
requires the contractor to prepare and submit documentation of compliance to the Caltrans 
Resident Engineer. The present consultation addresses only the proposed excavation site on Oil 
Well Hill, and does not address effects to listed species that may arise from use of any alternative 
extraction site. 

The Oil Well Hill borrow site is immediately adjacent to Highway 101 and north of Outlet 
Creek. It has been designated as a proposed borrow site because of its proximity to the project 
comdor, its location within the existing Caltrans right-of-way, and the presence of soil material 
suitable for use as fill for this project. Other sites were not proposed as designated borrow site(s) 
for this project due to the cost involved in acquiring land and the distance from the proposed 
project comdor. 

Proposed Construction Activities 

Fill material extraction at the Oil Well Hill site would require the removal of forested habitat. 
This habitat removal has the potential to remove, downgrade or degrade habitat suitable for the 
spotted owl. Hence, activities related to the extraction and transport of this fill material from Oil 
Well Hill to the proposed highway alignment in Little Lake Valley are the focus of the following 
description of proposed activities. 

Caltrans proposes to extract soil fill material on a maximum of 40 acres (1 6.2 ha) for use in 
constructing the roadbed of a major portion of the Willits Bypass. Caltrans estimates the fill 
requirements for the Modified J1T alignment to be 1.9 million cubic meters (2.5 million cubic 
yards), although revisions to the final design standards could reduce the actual acreage and 
volume of excavated materials. For purposes of this consultation, the estimate of 40 acres of 
habitat removal and 1.9 million cubic meters of fill are assumed to be reasonable worst case 
figures. Although the exact amount of fill material to be excavated, and the acreage of forest 
habitat to be removed, are not precisely known at this time, the extent of habitat removed will be 
minimized to the extent practicable. As indicate above, some or all of this fill material may 
come from alternative sites at the discretion of the contractor, provided Caltrans-specified 
conditions are met. 

The material will be excavated by using heavy equipment, assumed to include large excavators, 
bulldozers, loaders, and large dump trucks, as well as a variety of small power tools and 
equipment. The material will be transported by truck to the abandoned truck scale area, located 
about two miles south of the borrow site, via Highway 101, and from there along the new road 
alignment to its final deposition site. Use of this equipment will modify existing traffic noise 
dynamic's at the excavation site, especially on the east side of extraction area which currently is 
buffered from the direct noise effects of existing highway use. Changes to the noise dynamics 
will occur along the haul route as well. The actual effects of these changes to the sound regime 
on listed species are discussed in detail in the Effects to the Species section of this biological 
opinion. 



Excavation of fill material at Oil Well Hill may require the use of explosives. The number and 
fiequency of charges will be determined by the contractor. The charges will be set below ground 
to fracture and loosen rock; above-ground use is not anticipated. 

Excavation will remove portions of the cut slope on the east side of the existing highway and 
establish a new cut slope a maximum of 183 meters (600 feet) east of the highway. Caltrans 
anticipates that these changes will result in minimal alteration of the sound regime within the 
remaining spotted owl habitat. 

Night work is proposed at the excavation site to reduce the cost and time period for construction. 
Limiting the excavation activities to daylight hours would extend the duration of construction 
from 2 years to a total of 4 years, and are anticipated to increase costs by approximately $5 
million per year of extension (Dave Kelley, Caltrans, pers. comm., as cited in BA). 

The area where this fill material would be extracted is currently covered by forested habitat, 
primarily of the Douglas-fir series. As indicated above, up to 40 acres of forest habitat may be 
removed to allow the extraction of fill material, although this figure may be reduced to less than 
20 acres should substantial modifications be made to the project design. No provisions are 
identified to reestablish forest habitat on the excavation site due to the permanent removal of 
suitable topsoil during bypass construction, and the potential use of some of the excavation area 
for future highway expansion. However, some vegetation reestablishment, including grasses, 
herbs, and shrubs, is likely as a result of natural colonization. This natural colonization is not 
expected to result in the establishment of forest habitat in the foreseeable future. 

Caltrans anticipates that no disposal sites are needed for this project, as no excess fill material 
will be generated. 

Minimization Measures 

Caltrans proposes the following minimization measures at the excavation site to minimize 
adverse effects: 

The amount of fill material will be minimized to that necessary to complete the proposed 
project. 
During all timber clearing operations at the proposed Oil Well Hill excavation site, 
monitoring for the presence of spotted owls will be conducted by a Service-approved 
biologist to assess potential adverse effects to roosting or nesting adults, their eggs, or 
juvenile spotted owls. If spotted owls are found on or within 0.8 km (0.5 mile) of the 
borrow site during timber clearing, Caltrans will consult with the Service immediately to 
develop a strategy for minimizing impacts to the species. 
All equipment will have sound control devices that are no less effective than those 
provided by the manufacturer of the equipment. 
All equipment will be operated and maintained to minimize noise generation, and no 
equipment will have unrnuffled exhaust systems. 
Acoustic barriers will be installed around all stationary construction noise sources. 
All large trees that can be avoided will be protected. 



During each construction season, the contractor will limit the removal of vegetation to 
those portions of the borrow site necessary to provide fill material for that season's 
construction needs. 

Appropriate Best Management Practices (BMP's) would be implemented to minimize impacts to 
spotted owls and other sensitive resources in the area, and could include: Preservation of 
Existing Vegetation; Hydroseeding (where feasible); Silt Fencing; Sandbag Barriers; Stabilized 
construction Entrances/Exits; Material Delivery and Storage; Stockpile Management; Spill 
Prevention and Control; Solid Waste Management; Hazardous Waste Management; and 
SanitaryISeptic Waste Management (BMP descriptions are attached as Appendix G of the BA). 

A 2-year protocol-level survey will be conducted prior to the start of construction to determine 
the status of spotted owls in the vicinity of the borrow site prior to excavation. Surveys are 
anticipated to occur during the years 2007 and 2008. Survey results will be provided to the 
Service each year upon completion of each survey. If spotted owls are found nesting within 0.8 
km (0.5-mile) of the borrow site, Caltrans will reinitiate consultation with the Service to develop 
a strategy for minimizing adverse impacts. 

Conservation Measures 

When used in the context of the Act, "conservation measures" represent actions pledged in the 
project description that the action agency will implement to further the recovery of the species 
under review. Caltrans is not proposing to include any conservation measures as part of the 
proposed action. 

Action Area 

The regulations governing section 7 consultation define "action area" as "all areas to be affected 
directly or indirectly by the Federal action and not merely the immediate area involved in the 
action" (50 CFR 402.02). Delineating the analysis area enables the Service to more fully 
understand the cumulative, interrelated, and interdependent effects of the action within a more 
appropriate landscape context. 

The action area for this proposed action is located in a rural area of Mendocino County, 
California in the Coast Range Mountains east and north of the community of Willits. The action 
area includes the existing roadway of U.S. Highway 101 through Willits, as well as the proposed 
new alignment of the highway as described in planning alternative Modified JlT. The action 
area also includes the proposed site of fill material excavation adjacent to and east of the 
highway alignment north of Willits on the grade known as Oil Well Hill. 

Areas to be directly affected by the proposed project include the existing road alignment, the 
proposed new road alignment, and all newly created road cuts, roadbed fills, shoulders, and 
turnouts. Further, the action area includes all areas affected by the extraction of fill material on 
the proposed excavation site adjacent to the existing highway on Oil Well Hill. This portion of 
the action area is also referred to as the "construction footprint". 



The action area also extends into a band of natural habitat immediately adjacent to both sides of 
the road, to a distance of up to one-half mile. This portion of the action area may be subject to 
elevated sound levels generated by the construction activities, including blasting, heavy 
machinery, and other sources that have a potential to adversely affect listed species. 

STATUS OF THE SPECIES 

Legal Status 

The Service listed the northern spotted owl under the Act as a threatened species on June 26, 
1990, due to widespread habitat loss across the entirety of its range and the inadequacy of 
existing regulatory mechanisms to provide for its conservation (USFWS 1990b). 

Life History 

Taxonomy 

The northern spotted owl is one of three subspecies currently recognized by the American 
Ornithologists' Union, and is the subspecies with the most northerly distribution. The taxonomic 
separation of these three subspecies is supported by genetic (Barrowclough and GutiCrrez 1990), 
morphological (GutiCrrez et al. 1995) and biogeographic information (Barrowclough and 
GutiCrrez 1990). More detailed accounts of the taxonomy, ecology, and reproductive 
characteristics of the spotted owl are found in the 1987 and 1990 Status Reviews (USFWS 1987, 
1990a); the 1989 Status Review Supplement (USFWS 1989); the Interagency Scientific 
Committee (ISC) Report (Thomas et al. 1990); the Forest Ecosystem Management Assessment 
Team (FEMAT) Report (Thomas and Raphael 1993); the final rule designating the spotted owl 
as a threatened species (USFWS 1990b); and the Scientific Evaluation of the Status of the 
Northern Spotted Owl (Courtney et al. 2004). 

Physical Description 

The northern spotted owl, the largest of the three subspecies of spotted owl, is medium sized, 
approximately 46-48 cm in length and 490-850 g in weight (Gutikrrez et al. 1995). The body is 
dark brown, with a barred tail and white spots on the head and breast. A prominent facial disk 
surrounds dark brown eyes. Three age classes are distinguishable, based on plumage 
characteristics (Forsman 1981, Moen et al. 1991). The spotted owl closely resembles the barred 
owl (S. varia), a congeneric species with whch it occasionally hybridizes (Kelly et al. 2003). 
Hybrids exhibit characteristics of both species (Hamer et al. 1994). 

Current and Historical Range 

The current range and distribution of the spotted owl extends from southern British Columbia 
through western Washington, Oregon, and California, as far south as Marin County (USFWS 
1990a). The southeastern boundary of its range is the Pit River area of Shasta County, 



California. The range of the spotted owl is partitioned into 12 physiographic provinces 
(provinces), based upon recognized landscape subdivisions exhibiting different physical and 
environmental features (Thomas et al. 1993). These provinces are distributed across the range as 
follows: four provinces in Washington (Washington Cascades East, Olympic Peninsula, 
Washington Cascades West, Western Lowlands); five provinces in Oregon (Oregon Coast 
Range, Willamette Valley, Oregon Cascades West, Oregon Cascades East, Klamath Mountains); 
and three provinces in California (California Coast, California Klamath, California Cascades). 
The current range of the spotted owl is similar to its historical range where forested habitat still 
exists. The relatively contiguous distribution is influenced by the natural insularity of habitat 
patches within the geographic provinces and by natural and man-caused fragmentation of 
vegetation. The spotted owl is extirpated or rare in some areas within its historic range, such as 
southwestern Washington and British Columbia. Timber harvest activities have eliminated, 
reduced or fragmented spotted owl habitat sufficiently to decrease overall population densities 
across its range, particularly within the coastal provinces where habitat reduction has been 
concentrated (Thomas and Raphael 1993). 

I 
Behavior 

Spotted owls are territorial. However, home ranges of adjacent pairs may overlap (Forsman et 
al. 1984, Solis and Gutikrrez 1990), which suggests that the area defended is smaller than the 
areas used for foraging. Territorial defense is primarily effected by hooting, barking and whstle 
type calls. 

Spotted owls are monogamous and usually form long-term pair bonds. "Divorces" occur but are 
relatively uncommon. There are no known examples of polygyny in this species, although 
associations of three or more birds have been reported (Gutikrrez et al. 1995). 

Habitat Relationships 

Home Range 

Spotted owl home range size varies by province. Home range generally increases from south to 
north, which is likely in response to decreasing habitat quality (USFWS 1990a). Home range 
size is linked to habitat type, availability, and abundance of prey (Zabel et al. 1995). 

Based on available radio-telemetry data (Thomas et al. 1990), the Service estimated median 
annual home range size for the spotted owl by province. Because the actual configuration of the 
home range is rarely known, and may change from year to year, a circle representative of the 
median home range size approximates the provincial home range. The circle centers upon a 
spotted owl activity center, with an area approximating the provincial median annual home 
range. For example, estimated home range area varies from 3,340 acres (based on a 1.3-mile 
radiusarea) in California to 14,271 acres (based on a 2.7-mile radius circle) in Washington. The 
Service approximates the area most heavily used by spotted owls during the nesting season, 
identified as the core area, by a 0.7-mile-radius circle (985 acres). The nest tree, location of pre- 
fledged juveniles, or most significant location of the pair determines the center of the circle. 
Spotted owls in northern California focused their activities in core areas that ranged from about 



167 to 454 acres, with a mean of about 409 acres; approximately half the area of the 0.7-mile 
radius circle (Bingham and Noon 1997). Spotted owls maintain smaller home ranges during the 
breeding season and often dramatically increase their home range size during fall and winter 
(Forsman et al. 1984, Sisco 1990). 

Although differences exist in natural stand characteristics that influence provincial home range 
size, habitat loss and forest fragmentation caused by timber harvest effectively reduce habitat 
quality in the home range. A reduction in the acreage of suitable habitat results in a reduction in 
spotted owl abundance and nesting success (Bart and Forsman 1992, Bart 1995). 

Habitat Use 

Forsman et al. (1984) report that spotted owls have been observed in the following forest types: 
Douglas-fir (Pseudotsuga menziesii), western hemlock (Tsuga heterophylla), grand fir (Abies 
grandis), white fir (Abies concolor), ponderosa pine (Pinus ponderosa), Shasta red fir (Abies 
magnzJica shastensis), mixed evergreen, mixed conifer hardwood (Klamath montane) and 
redwood (Sequoia sempervirens). Use of these types coincides with appropriate forest structure 
(see below). In parts of the Oregon Coast Range, spotted owls have been recorded in pure 
hardwood stands (Glenn et al. 2004). In California, spotted owls are found from near sea level in 
coastal forests to approximately 21 30 m (7000 ft) in the Cascades (Gutikrrez 1996). The upper 
elevation limit at which spotted owls occur decreases with increasing latitude in Oregon and 
Washngton (Lint et al. 2005). In all areas, the upper elevation limit at which spotted owls occur 
corresponds to the transition to subalpine forest, which is characterized by relatively simple 
structure and severe winter weather (Gutikrrez 1996). 

Roost sites selected by spotted owls have more complex vegetation structure than forests 
generally available to them (Barrows and Barrows 1978, Forsman et al. 1984, Solis and 
Gutikrrez 1990). These habitats are usually multi-layered forests having high canopy closure and 
large diameter trees in the overstory. 

Spotted owls nest almost exclusively in trees. Like roosts, nest sites are found in forests having 
complex structure dominated by large diameter trees (Forsman et al. 1984, Hershey et al. 1998). 
Even in forests that have been previously logged, spotted owls select forests having a structure 
(i.e., larger trees, greater canopy closure) different than forests generally available to them 
(Folliard 1993, Buchanan et al. 1995, Hershey et al. 1998). 

Foraging habitat is the most variable of all habitats used by territorial spotted owls (Thomas et al. 
1990). Descriptions of foraging habitat have ranged from complex structure (Solis and Gutikrrez 
1990) to forests with lower canopy closure and smaller trees than forests containing nests or 
roosts (Gutikrrez 1996). 

Habitat Selection 

Spotted owls generally rely on the structures and characteristics of older forested habitats for 
nesting, roosting, foraging, and dispersal. These characteristics include (Thomas et al. 1990, 
USFWS l99Oa): 



A multi-layered, multi-species canopy dominated by large overstory trees; 
Moderate to high canopy closure; 
A high incidence of trees with large cavities and other types of deformities; 
Numerous large snags; 
An abundance of large, dead wood on the ground; and 
Open space within and below the upper canopy for spotted owls to fly. 

Forested stands with high canopy closure also provide thermal cover (Weathers et al. 2001), as 
well as protection from predation. Recent landscape-level analyses in portions of the Klamath 
Province suggest that a mosaic of late-successional habitat interspersed with other vegetation 
types may benefit spotted owls more than large, homogeneous expanses of older forests (Zabel et 
al. 2003, Franklin et al. 2000, Meyer et al. 1998). In redwood forests along the coast range of 
California, spotted owls may be found in younger forest stands with structural characteristics of 
older forests (Thomas et al. 1990). However, spotted owls do not generally appear to select for 
stands of intermediate or younger ages (Solis and GutiCrrez 1990, Thomas et al. 1990). 

In mixed conifer forests of the East Cascades province in Washington, 27 percent of nest sites 
were in old-growth forests, 57 percent in the understory reinitiation phase of stand development, 
and 17 percent in the stem exclusion phase (Buchanan et al. 1995). In the West Cascades 
province in Oregon, 50 percent of spotted owl nests were in late-successional (greater than 80 
years old) or old-growth stands, and none were found in stands less than 40 years old (Irwin et al. 
2000). 

Ward (1990) reported that spotted owls foraged in areas that had lower variance in prey densities 
(prey were more predictable in occurrence) within older forests and near ecotones of old forest 
and brush sera1 stages. Zabel et al. (1995) showed that spotted owl home ranges are larger where 
flying squirrels (Glaucomys sabrinus) are the predominant prey. Conversely, home ranges are 
smaller where woodrats (Neotoma spp.) are the predominant prey. 

In the Western Washington Cascades, spotted owls used maturelold forests dominated by trees 
greater than 50 cm diameter-at-breast height (dbh) with greater than 60 percent canopy closure 
more often than expected for roosting during the non-breeding season. They used young forest 
(trees 20-50 cm dbh with greater than 60 percent canopy closure) less often than expected based 
on availability (Herter et al. 2002). 

Reproductive Biology 

Adult spotted owls exhibit high annual survival rates and are relatively long-lived (USFWS 
1992a and Anthony et al. 2004). Spotted owls do not typically reach sexual maturity until after 2 
years (Miller et al. 1 985 and Thomas et al. 1 990). Adult females lay an average of two eggs per 
clutch, with a range of one to four eggs. Spotted owl pairs typically do not nest every year, nor 
are nesting pairs successful every year (USFWS 1990a). The small clutch size, temporal 
variability in nesting success, and somewhat delayed maturation all contribute to the relatively 
low fecundity of this species (GutiCrrez 1996). 



In the Douglas-fir region, nest sites are usually located within stands of old-growth and late- 
successional forest dominated by Douglas-fir, and they contain structures such as cavities, 
broken tree tops, and mistletoe (Arceuthobium spp.) brooms (Forsman et al. 1984, Blakesley et 
al. 1992, LaHaye and Gutikrrez 1999). In general, courtship and nesting behavior begins in 
February to March with nesting occurring from March to June; however, timing of nesting and 
fledging varies with latitude and elevation (Forsman et al. 1984). After young fledge from the 
nest, they depend on their parents until they are able to fly and hunt on their own. Parental care 
continues post-fledging into September (USFWS 1990b), and sometimes into October (Forsman 
et al. 1984). During this time, the adults may not roost with their young during the day, but they 
respond to begging vocalizations by bringing food to the young (Forsman et al. 1984). 

Some spotted owls, known as "floaters", do not demonstrate territorial behavior, but either 
remain as residents withm the territory of a pair or move among territories (Gutikrrez 1996). 
Floaters have special significance in spotted owl populations because they may buffer the 
territorial population from decline (Franklin 1992). Little is known about floaters other than that 
they exist and typically do not respond to calls as vigorously as territorial birds (Gutikrrez 1996). 

Dispersal Biology 

Natal dispersal of spotted owls from Oregon and Washington typically begins during mid- to 
late-September, and shows remarkable synchrony across broad areas (Forsman et al. 2002). 
When data from many dispersing spotted owls are pooled, the direction of dispersal away from 
the natal site appears random (Miller 1989, Ganey et al. 1998, Forsman et al. 2002). Dispersal 
direction from individual territories, however, may be non-random in response to the local 
distribution of habitat and topography (Forsman et al. 2002). Natal dispersal occurs in stages, 
with juvenile spotted owls settling in temporary home ranges between bouts of dispersal 
(Forsman et al. 2002). Median natal dispersal distance is about 10 miles for males and 15.5 
miles for females (Forsman et al. 2002, see also Miller 1989, Ganey et al. 1998). Successful 
dispersal of juvenile spotted owls may depend on their ability to locate unoccupied suitable 
habitat in close proximity to other occupied sites (LaHaye et al. 2001). 

Breeding dispersal occurs among a small proportion of adult spotted owls; these movements 
were more frequent among females and unrnated individuals (Forsman et al. 2002). Breeding 
dispersal distances were shorter than natal dispersal distances and are apparently random in 
direction (Forsman et al. 2002). 

Large non-forested valleys are apparent barriers to natal and breeding dispersal; forested foothills 
between valleys may provide the only opportunities for dispersal (Forsman et al. 2002). The 
degree to which extensive water bodies, such as the Columbia River estuary and Puget Sound, 
function as barriers to dispersal is unclear. Analysis of genetic structure of spotted owl 
populations suggests adequate rates of gene flow may occur across the Puget Trough between the 
Olympic Mountains and Washington Cascades, and across the Columbia River between the 
Olympic Mountains and the Coast Range of Oregon (Haig et al. 2001). Both telemetry and 
genetic studies indicate inbreeding is rare. 



Dispersing juvenile spotted owls experience high mortality rates, exceeding 70 percent during 
their first year in some studies (USFWS 1990b, Miller 1989). Leading known causes of 
mortality are starvation, predation, and accidents (Miller 1989, USFWS 1990b, Forsman et al. 
2002). Parasitic infection may contribute to these causes of mortality (Forsman et al. 2002). In a 
study on habitat use by dispersing juvenile spotted owls in the Oregon Coast Range, Klamath 
and Western Oregon Cascades Provinces (Miller et al. 1997), mature and old-growth forest were 
used slightly more than expected, compared to availability, during the transient phase and nearly 
twice its availability during the colonization phase. Dispersing juvenile spotted owls used closed 
pole-sapling-sawtimber habitat roughly in proportion to availability in both phases; they used 
open sapling and clearcuts less than expected based on availability during colonization. 

Food Habits 

Spotted owls are mostly nocturnal (Forsman et al. 1984), but may forage opportunistically during 
the day (Laymon 1991, Sovern et al. 1994). Composition of prey in the spotted owl's diet varies 
regionally, seasonally, annually, and locally, likely in response to prey availability (Laymon 
1988, Ganey 1992, Verner et al. 1992, Carey 1993, Ward and Block 1995, Forsman et al. 2001). 
Northern flying squirrels and woodrats are usually the predominant prey, in biomass and in 
frequency (Barrows 1980; Forsman et al. 1984; Ward 1990; Bevis et al. 1997; Forsman et al. 
2001,2004), with a clear geographic pattern of diet, paralleling differences in habitat (Thomas et 
al. 1990). Northern flying squirrels are generally the dominant prey item in the more mesic 
Douglas-firlwestern hemlock forests characteristic of the northern portion of the range. 
Woodrats are generally the most abundant prey item in the drier mixed coniferlmixed evergreen 
forests typically found in the southern portion of the range (Forsman et al. 1984, Thomas et al. 
1990, Ward et al. 1998, reviewed by Courtney et al. 2004). These prey items were found to be 
approximately equally abundant in the southwest interior of Oregon (Forsman et al. 2001,2004). 

Other prey species, such as the red tree vole (Arborimus longicaudus), red backed voles 
(Clethrionomys gapperi), mice, rabbits and hares, birds, and insects, may be seasonally or locally 
important (reviewed by Courtney et al. 2004). For example, Rosenberg et al. (2003) showed a 
strong correlation between annual reproductive success of spotted owls (number of young per 
territory) and abundance of deer mice (Peromyscus maniculatus) (r2 = 0.68), despite the fact they 
only made up 1.6*0.5 percent of the biomass consumed. However, it is unclear if the causative 
factor behind this correlation was prey abundance or a synergistic response to weather 
(Rosenberg et al. 2003). Ward (1990) also noted that mice were more abundant in areas selected 
for foraging by owls. Nonetheless, spotted owls deliver larger prey to the nest and eat smaller 
food items, perhaps to reduce foraging energy costs. Therefore, managers should not 
underestimate the importance of smaller prey items such as Peromyscus in the spotted owl diet 
(Forsman et al. 1984,2001,2004). 

Population Dynamics 

The spotted owl is a relatively long-lived species, produces few but relatively large young, 
invests significantly in parental care, experiences later or delayed maturity, and exhibits high 
adult survivorship. The spotted owl's long reproductive life span allows for some eventual 
recruitment of offspring, even if recruitment does not occur each year (Franklin et al. 2000). 



Annual variation in population parameters for spotted owls has been linked to environmental 
influences at various life hstory stages (Franklin et al. 2000). In coniferous forests, mean 
fledgling production of the California spotted owl (S. o. occidentalis), a closely related 
subspecies, was higher when minimum spring temperatures were higher (North et al. 2000), a 
relationship that may be a function of increased prey availability. Across their range, spotted 
owls have previously shown a pattern of alternating years of high and low reproduction (Franklin 
et al. 1999). For reasons unknown, highest reproduction has occurred during even-numbered 
years. Annual variation in breeding may relate to weather conditions and fluctuation in prey 
abundance (Zabel et al. 1996). Forsman et a1 (1996) provided the results of multiple studies 
showing the effects of weather, specifically temperature and precipitation, on northern spotted 
owl productivity. 

A variety of factors may regulate spotted owl population levels. These factors may be density- 
dependent (e.g., habitat quality, habitat abundance) or density-independent (e.g., weather). 
Interactions may occur among factors. For example, severe weather may prove more detrimental 
to individual spotted owls in fragmented or otherwise poor quality habitat than those living in 
high quality, contiguous habitat. As habitat quality decreases, density-independent factors may 
have more influence on variation in survival, which tends to increase variation in the rate of 
population growth (Franklin et al. 2000). A consequence of this pattern is that, at some point, 
lower habitat quality may cause the population to be unregulated (i.e., have negative growth) and 
decline to extinction (Franklin et al. 2000). 

Threats 

Reasons for Listing 

The Service listed the spotted owl as threatened throughout its range "due to loss and adverse 
modification of suitable habitat as a result of timber harvesting and exacerbated by catastrophic 
events such as fire, volcanic eruption, and wind storms" (USFWS 1990a). More specifically, 
significant threats to the spotted owl included low or declining populations; limited or declining 
habitat; fragmented or isolated distribution of habitat and populations; isolation of provinces; 
predation and competition; lack of coordinated conservation measures; and vulnerability to 
natural disturbance (USFWS 1992a). The Service characterized the threats within each province 
as severe, moderate, low, or unknown. Declining habitat was recognized as a severe or moderate 
threat to the spotted owl in all 12 provinces, isolation of provinces within 1 1 provinces, and 
declining populations in 10 provinces. Consequently, these three factors represented the greatest 
concern range-wide to the conservation of the spotted owl. Limited habitat was considered a 
severe or moderate threat in nine provinces, and low populations a severe or moderate concern in 
eight provinces, suggesting that these factors are a concern throughout the majority of the range. 
The Service rated the vulnerability to natural disturbances as low in five provinces. 

The degree to which predation and competition poses a threat to the spotted owl was unknown in 
more provinces than any of the other threats, and indicates a need for additional information. 
Few empirical studies exist to confirm that habitat fragmentation contributes to increased levels 
of predation on spotted owls (Courtney et al. 2004). However, great horned owls (Bubo 
virginianus), an effective predator on spotted owls, are closely associated with fragmented 



forests, openings, and clearcuts (Johnson 1992, Laidig and Dobkin 1995). As mature forest 
harvest continues, great horned owls may colonize fragmented forests, thereby increasing spotted 
owl vulnerability to predation. 

New Threats 

Barred Owls 

Since the listing of the spotted owl under the Act, new information suggests that hybridization 
with the barred owl is less of a threat (Kelly and Forsman 2004) and competition with the barred 
owl is a greater threat than previously anticipated (Courtney et al. 2004). Since 1990, the barred 
owl has expanded its range south into Marin County, California and the central Sierra Nevada 
Mountains, such that it is now roughly coincident with the range of the northern spotted owl and 
the California spotted owl (Courtney et al. 2004). Further, notwithstanding the likely bias in 
survey methods towards underestimating actual barred owl numbers (Courtney et al. 2004), 
barred owl populations appear to be increasing throughout the Pacific Northwest, particularly in 
Washington and Oregon (Zabel et al. 1996, Dark et al. 1998, Wiedemeier and Horton 2000, 
Kelly et al. 2003, Pearson and Livezey 2003, Anthony et al. 2004a). Barred owl numbers now 
may exceed spotted owl numbers in the northern Washington Cascades (Kuntz and 
Christopherson 1996) and British Columbia (Dunbar et al. 1991) and appear to be approaching 
spotted owl numbers in several other areas, including Redwood National and State Parks in 
California (Schmidt 2003). Barred owl populations in the Pacific Northwest appear to be self- 
sustaining based on current density estimates and apparent distribution (Courtney et al. 2004). 

Barred owls apparently compete with spotted owls through a variety of mechanisms: prey 
overlap (Hamer et al. 2001), habitat overlap (Hamer et al. 1989, Dunbar et al. 1991, Herter and 
Hicks 2000, Pearson and Livezey 2003), and agonistic encounters (Leskiw and Gutikrrez 1998, 
Pearson and Livezey 2003). New information on encounters between barred owls and spotted 
owls comes primarily from anecdotal reports that corroborate initial observations that barred 
owls react more aggressively towards spotted owls than vice versa (Courtney et al. 2004). 
Limited circumstantial evidence exists documenting barred owl predation on spotted owls 
(Leskiw and Gutikrrez 1998, Johnston 2002). Information collected to date indicates that 
encounters between these two species tend to be agonistic in nature, and that the outcome is 
unlikely to favor the spotted owl (Courtney et al. 2004). 

Although biologists initially thought barred owls were more closely associated with early 
successional forests than spotted owls (Hamer 1988, Iverson 1993), recent studies indicate that 
barred owls utilize a broader range of forest successional stages than do spotted owls (Courtney 
et al. 2004). The only study comparing spotted owl and barred owl food habits in the Pacific 
Northwest indicated that barred owl diets overlapped strongly (greater than 75 percent) with 
spotted owl diets (Hamer et al. 2001). However, barred owl diets were also more diverse than 
spotted owl diets, including species associated with riparian and other moist habitats, as well 
more terrestrial and diurnal species. 

Evidence that barred owls are causing the displacement of spotted owls is largely indirect, based 
primarily on retrospective examination of long-term data collected on spotted owls. Correlations 



between local spotted owl declines and barred owl increases have been noted in the northern 
Washington Cascades (Kuntz and Christopherson 1996, Herter and Hicks 2000, Pearson and 
Livezey 2003), on the Olympic peninsula (Wiedemeier and Horton 2000; Gremel2000,2003), in 
the southern Oregon Cascades Johnston 2002), and in the coastal redwood zone in California 
(Schmidt 2003). 

Spotted owl occupancy was significantly lower in spotted owl territories where barred owls were 
detected within 0.8 km (0.5 mi) of the spotted owl territory center than in spotted owl territories 
where no barred owls were detected (Kelly et al. 2003). Kelly et al. (2003) found spotted owl 
occupancy to be significantly lower (P < 0.001) when barred owls detections occurred within 0.8 
km of the spotted owl territory center. Occupancy was "only marginally lower" (P = 0.06) if 
barred owls were located more than 0.8 km from spotted owl territory centers. In a Roseburg, 
Oregon, study area, 46 percent of spotted owls moved more than 0.8 km, and 39 percent of 
spotted owls were not relocated in at least two years, after barred owls were detected within 0.8 
km of the territory center. Observations provided by Gremel(2000) from the Olympic National 
Park are consistent with those of Kelly et al. (2003); he documented significant displacement of 
spotted owls following barred owl detections "coupled with elevational changes of northern 
spotted owl sites on the east side of the Park" (Courtney et al. 2004). Pearson and Livezey 
(2003) reported similar findings on the Gifford Pinchot National Forest where unoccupied 
spotted owl sites were characterized by significantly more barred owl sites within 0.8-km, 
1.6-km, and 2.9-km fiom the territory center than in occupied spotted owl sites. 

In two study areas in Washington, investigators found relatively high numbers of territories, 
previously occupied by spotted owls, that are now apparently not occupied by either spotted or 
barred owls. Forty-nine of 107 territories in the Cascades (Herter and Hicks 2000), and 23 of 33 
territories in the Olympic Experimental State Forest (Wiedemeier and Horton 2000) were no 
longer occupied by either species. Since the habitat was still present in these vacant territories, 
some factor or factors may be reducing habitat suitability or local abundance of both species. 
For example, weather conditions could cause prolonged declines in abundance of both species 
(Franklin et al. 2000). Because spotted owls have been reported anecdotally to give fewer 
vocalizations when barred owls are present, it is possible that these supposed vacant territories 
are still occupied by spotted owls that do not respond to surveys. Likewise, survey protocols for 
spotted owls are believed to under-detect barred owls (Courtney et al. 2004). Preliminary results 
from Olson et al. (2005) suggest that barred owl presence had a negative effect on spotted owl 
detection probabilities. Thus, some proportion of seemingly vacant territories may be an artifact 
of reduced detection probability. Nonetheless, previously occupied territories apparently vacant 
of both Strix species suggests that factors other than barred owls alone are contributing to 
declines in spotted owl abundance and territorial occupancy (Courtney et al. 2004). 

Two studies (Kelly 2001, Anthony et al. 2004a) attempted to determine whether barred owls 
affected fecundity of spotted owls in the long-term demographic study areas. Neither study was 
able to clearly do so, although the Wenatchee and Olympic demographic study areas showed 
possible effects (Anthony et al. 2004a). However, both studies described the shortfalls of their 
methods to adequately test for this effect. Iverson (2004) reported no effect of barred owl 
presence on spotted owl reproduction, but his results could have been influenced by small 
sample size (Livezey, in review). Barred owls had a negative effect on spotted owl survival on 



the Wenatchee and Olympic study areas and possibly an effect on the Cle Elum study area 
(Anthony et al. 2004a). Olson et al. (in press) found a significant but weak negative effect of 
barred owl presence on spotted owl reproductive output but not on survival at a Roseburg, 
Oregon study area (Courtney et al. 2004). 

Regarding interactions between barred and spotted owls, the uncertainties associated with 
methods, analyses, and possible confounding factors, such as the effects of past habitat loss and 
weather, warrant caution in interpretation of the patterns emerging from the data and information 
collected to date (Courtney et al. 2004). Further, data are currently lacking that would allow 
accurate prediction of how barred owls will affect spotted owls in the southern, more xeric, 
provinces in the California and Oregon Klamath region. In spite of these uncertainties, the 
preponderance of the evidence gathered thus far is consistent with the hypothesis that barred 
owls play some role in spotted owl population decline, particularly in Washington, portions of 
Oregon, and the northern coast of California (Courtney et al. 2004). 

Although the barred owl currently constitutes a significantly greater threat to the northern spotted 
owl than originally thought at the time of listing (Courtney et al. 2004), it is unclear whether 
forest management influences the outcome of interactions between species (Courtney et al. 2004, 
summarized by Lint et al. 2005). The most recent summaries compiled on the barred owl 
(Courtney et al. 2004, Lint et al. 2005, USDI Fish and Wildlife Service 2004) do not provide 
recommendations on how to deal with this potential threat. In their status review of the northern 
spotted owl, the Service (U.S. Fish and Wildlife Service 2004) did not consider the increased risk 
to northern spotted owl populations due to the uncertainties surrounding barred owls and other 
factors sufficient to reclassify the subspecies as endangered at this time. Because it was not clear 
if additional protection of northern spotted owl habitat would reverse the population trends in 
some portions of the species' range, and because the results of their study did not identify the 
causes of those trends, Anthony et al. (2004) declined to make any recommendations to alter the 
current NWFP management strategy. 

Wildfire 

In 1994, the Hatchery Complex wildfires burned 43,480 acres (17,603 ha) in the Wenatchee 
National Forest, eastern Cascades, Washington, affecting six spotted owl activity centers (Gaines 
et al. 1997). Spotted owl habitat within a 2.9 krn radius of the affected activity centers was 
reduced by 8 to 45 percent (mean = 31 percent) due to direct effects of the fire and by 10 to 85 
percent (mean = 55 percent) due to delayed mortality of fire-damaged trees and insect caused 
tree mortality. Spotted owl habitat loss was greater on mid to upper slopes (especially south- 
facing) than within riparian areas or on benches (Gaines et al. 1997). Direct mortality of spotted 
owls was assumed to have occurred at one site. Data were too sparse for reliable comparisons of 
site occupancy or reproductive output between sites affected by the fires and other sites on the 
Wenatchee National Forest. 

Two wildfires burned in the Yakama Indian Reservation, eastern Cascades, Washington, in 1994, 
affecting home ranges of two radio-tagged spotted owls (King et al. 1997). Although the amount 
of home ranges burned was not quantified, spotted owls were observed using areas that received 



low and medium intensity burning. No direct mortality of spotted owls was observed, even 
though thick smoke covered several spotted owl site centers for a week. 

The short-term effects of wildfires on spotted owl demography are an important consideration 
for resources managers. Bond et al. (2002) examined the demography of spotted owls post 
wildfire, in whch wildfire burned through spotted owl nest and roost sites in varying degrees of 
severity. Depending on the severity of the burn, wildfires may have relatively little short-term 
impact on spotted owl demography (i.e., survival, reproduction and site fidelity). In a 
preliminary study conducted by Anthony et al. (2004) in the Klamath Province of Oregon, their 
sample of spotted owls appeared to be using a variety of habitat types within the Timbered Rock 
Fire, including areas that had experienced moderate burning. 

At the time of listing there was recognition that catastrophic wildfire posed a threat to the spotted 
owl (USFWS 1990a). New information suggests fire may be more of a threat than previously 
thought. In particular, the rate of habitat loss in the relatively dry East Cascades and Klamath 
provinces has been greater than expected (see "Habitat Trends" below). However, the total 
amount of habitat affected by wildfires has been relatively small (Lint et al. 2005). We may be 
able to influence, through silvicultural management, how fire prone forests will bum, and the 
extent of the fire when the inevitable fire occurs. Such silvicultural efforts are currently being 
implemented throughout the spotted owl's range, in an attempt to overcome nearly 100 years of 
effective fire suppression. However, we now recognize that our ability to protect spotted owl 
habitat and viable populations of spotted owls from these large fires through risk-reduction 
endeavors is largely uncertain (Courtney et al. 2004). Lint et al. (2005) indicated that the NWFP 
recognized wildfire as an inherent part of managing spotted owl habitat in certain portions of the 
range. The repetitive design of the NWFP can help mitigate the risks associated with large-scale 
fire (Lint et al. 2005). 

West Nile Virus (WV) 

WNV has killed millions of wild birds in North America since it arrived in 1999 (McLean et al. 
2001, Caffrey 2003, and Marra et al. 2004). Mosquitoes are the primary carriers (vectors) of the 
virus that causes encephalitis in humans, horses, and birds. Mammalian prey may also play a 
role in spreading WNV among predators, like spotted owls. Owls and other predators of mice 
can contract the disease by eating infected prey (Garmendia et al. 2000, Komar et al. 2001). 
Recent tests of tree squirrels from Los Angeles County, California, found over 70 percent were 
positive for WNV (R. Carney, pers. comm. 2004, cited in USFWS 2004). One captive spotted 
owl in Ontario, Canada, contracted WNV and died. 

Health officials expect that WNV will eventually spread throughout the area that includes the 
range of the spotted owl (Courtney et al. 2004), but it is unknown how WNV will ultimately 
affect spotted owl populations. Susceptibility to infection and mortality rates of infected 
individuals vary among bird species, and even within groups of species (Courtney et al. 2004). 
Owls appear to be quite susceptible. Breeding eastern screech owls (Megascops asio) in Ohio 
experienced 100 percent mortality (T. Grubb, pers. comm., cited in Courtney et al. 2004). In 
contrast, barred owls showed lower susceptibility (B. Hunter, pers. comm., cited in Courtney et 
al. 2004). Some level of innate resistance may occur (Fitzgerald et al. 2003), which could 



explain observations in several species of markedly lower mortality in the second year of 
exposure to WNV (Caffrey and Peterson 2003). Wild birds also develop resistance to WNV 
through immune responses (Deubel et al. 2001). The effects of WNV on bird populations at a 
regional scale have not been large, even for susceptible species (Caffrey and Peterson 2003), 
perhaps due to the short-term and patchy distribution of mortality (K. McGowan, pers. c o r n . ,  
cited in Courtney et al. 2004) or annual changes in vector abundance and distribution. 

Courtney et al. (2004) offer competing propositions for the likely outcome of spotted owl 
populations being infected by WNV. One proposition is that spotted owls can tolerate severe, 
short-term population reductions due to WNV, because spotted owl populations are widely 
distributed and number in the several hundreds to thousands. An alternative proposition is that 
WNV will cause unsustainable mortality, due to the frequency and/or magnitude of infection, 
thereby resulting in long-term population declines and extirpation from parts of the spotted owl's 
current range. 

West Nile virus (WNV) has been identified as a potential threat of unknown magnitude to the 
spotted owl (Courtney et al. 2004), and has the potential to reduce the population numbers 
beyond the projected decline anticipated under the NWFP (Lint et al. 2005). Thus far, no 
mortality in wild, northern spotted owls has been recorded. Habitat restoration and recovery for 
northern spotted owls is anticipated to take decades, due to the long-term regrowth and 
development of late-successional forest structure. As such, it is too early to evaluate the long- 
term effectiveness of conservation efforts and regulatory changes in conserving northern spotted 
owls. However, the WNV threat to the northern spotted owl may not be influenced by habitat 
management or improvement (USFWS 2004). 

Sudden Oak Death 

Sudden oak death was recently identified as a potential threat to the spotted owl (Courtney et al. 
2004). The fungus-like pathogen Phytopthora ramorum that recently invaded from Europe 
causes this disease, and it is rapidly spreading. At the present time, sudden oak death is found in 
natural forest stands that include various oak (Quercus spp.) species from Monterey County to 
Humboldt County in California, and has reached epidemic proportions in oak and tanoak 
(Lithocarpus denszflorus) forests along approximately 300 km of that coast (Rizzo et al. 2002). 
It also occurs near Brookings, Oregon, killing tanoak, and causing dieback of closely associated 
wild rhododendron (Rhododendron spp.) and evergreen hucklebeny (Vaccinium ovatum) 
(Goheen et al. 2002). It has been found in several different forest types and at elevations from 
sea level to over 800 m elevation. It poses a threat of uncertain proportion because of its 
potential impact on forest dynamics and alteration of key habitat components (i.e., hardwood 
trees), especially in the southern portion of the spotted owl's range (Courtney et al. 2004). 
However, the potential for management to address the additive effects of sudden oak death on 
habitat availability is unknown and substantial uncertainty about its effects mediated against 
placing too much weight on this factor in the USFWS Five-Year Review Evaluation (USFWS 
2004). 



Inbreeding Depression, Genetic Isolation, and Reduced Genetic Diversity 

The Service did not consider inbreeding and other genetic problems due to small population sizes 
an imminent threat to the spotted owl at the time of listing. Recent studies show no indication of 
reduced genetic variation and past bottlenecks in Washington, Oregon, or California 
(Barrowclough et al. 1999, Haig et al. in press, Henke et al. unpublished). However, in Canada, 
Harestad (2004) estimated the breeding population to be less than 33 pairs and annual population 
decline may be as high as 35 percent. Canadian populations may be more adversely affected by 
issues related to small population size including inbreeding depression, genetic isolation, and 
reduced genetic diversity (Courtney et al. 2004). Low and persistently declining populations 
throughout the northern portion of the species range (see "Population Trends" below) may be at 
increased risk of losing genetic diversity. 

Climate Change 

Climate change, a potential additional threat to northern spotted owl populations, is not explicitly 
addressed in the NWFP. Climate change could have direct and indirect impacts on northern 
spotted owls and their prey. However, the emphasis on maintenance of serial stage complexity 
and related species diversity in the Matrix under the NWFP should contribute to the resiliency of 
the federal forest landscape to the impacts of climate change (Courtney et al. 2004). 

Based upon a global meta-analysis, Parmesan and Yohe (2003) discussed several potential 
implications of global climate change to biological systems, including terrestrial flora and fauna. 
Results indicated that 62 percent of species exhibited trends indicative of advancement of spring 
conditions. Bird species manifest these trends in earlier nesting activities. Because the spotted 
owl exhibits a limited tolerance to heat relative to other bird species (Weathers et al. 2001), 
subtle changes in climate have the potential to affect this species. However, at t h s  time, there is 
no agreed-upon, objective means to measure that potential. 

Conservation Needs of the Northern Spotted Owl 

Based on the above assessment of threats, the spotted owl has the following habitat-specific and 
habitat-independent conservation (i.e., survival and recovery) needs: 

Habitat-Specijk Needs 

Large blocks of suitable habitat to support clusters or local population centers of spotted 
owls (e.g., 15 to 20 breeding pairs) throughout the owl's range; 

Suitable habitat conditions and spacing between local spotted owl populations throughout 
its range to facilitate survival and movement; 

Suitable habitat distributed across a variety of ecological conditions within the spotted 
owl's range to reduce risk of local or widespread extirpation; 



A coordinated, adaptive management effort to reduce the loss of habitat due to 
catastrophic wildfire throughout the spotted owl's range, and a monitoring program to 
clarify whether these risk reduction methods are effective and to determine how owls use 
habitat treated to reduce fuels; and 

In areas of significant population decline, sustain the full range of survival and recovery 
options for this species in light of significant uncertainty. 

Habitat-Independent Needs 

A coordinated research and adaptive management effort to better understand and manage 
competitive interactions between spotted and barred owls; and 

Monitoring to better understand the risk that WNV and sudden oak death pose to spotted 
owls and (for WNV) research into methods that reduce the likelihood or severity of 
outbreaks in spotted owl populations. 

Conservation Strategy 

Since 1990, various efforts have addressed the conservation needs of the spotted owl and 
attempted to formulate conservation strategies based upon these needs, beginning with the ISC's 
Conservation Strategy (Thomas et al. 1990). Several ensuing efforts continued to use the basic 
conservation strategy designed by Thomas et a1 (1990), including: 

The designation of critical habitat (USFWS 1992b), 

The preparation of a Draft Recovery Plan (USFWS 1992a), 

The Scientific Analysis Team report (Thomas et al. 1993), 

The report of the Forest Ecosystem Management Assessment Team (Thomas and 
Raphael 1993); and 

The Northwest Forest Plan (USDAIUSDI 1994a). 

Each conservation strategy was based upon the reserve design principles first articulated in the 
ISC's report, which are summarized as follows. 

Species well distributed across their range are less prone to extinction than species 
confined to small portions of their range. 

Large blocks of habitat, containing multiple pairs of the species, are superior to small 
blocks of habitat with only one to a few pairs. 

Blocks of habitat that are close together are better than blocks far apart. 



Habitat that occurs in contiguous blocks is better than habitat that is more fragmented. 

Habitat between blocks is more effective as dispersal habitat if it resembles suitable 
habitat. 

Federal Contribution to Recovery 

The NWFP is the current conservation strategy for the spotted owl on federal lands. It is 
designed around the conservation needs of the spotted owl and based upon the designation of a 
variety of land-use allocations whose objectives are either to provide for population clusters (i.e., 
demographic support) or to maintain connectivity between population clusters. Several land-use 
allocations, including Late-Successional Reserves (LSRs), Managed Late-Successional Areas 
(MSLAs), Congressionally Reserved Areas (CRAs), Managed Pair Areas, and Reserve Pair 
Areas, are intended to contribute primarily to supporting population clusters. The remaining 
land-use allocations, including Matrix, Adaptive Management Areas (AMAs), Riparian Reserves 
(RRs), Connectivity Blocks, and Administratively Withdrawn Areas ( AWAs), provide 
connectivity among habitat blocks intended for demographic support. 

The range-wide system of LSRs set up under the NWFP captures the variety of ecological 
conditions within the 12 different provinces to which spotted owls are adapted. This design 
reduces the potential for extinction resulting from large catastrophic events in one or more 
provinces. Multiple, large LSRs in each province reduce the potential that spotted owls will be 
extirpated in any individual province and reduce the potential that large wildfires or other large- 
scale events will eliminate all habitat within an LSR. In addition, LSRs are generally arranged 
and spaced to ensure a reasonable likelihood that spotted owls disperse among two or more 
adjacent LSRs. This network of reserves reduces the likelihood that catastrophic events will 
substantially reduce habitat connectivity and population dynamics among provinces. 

Although FEMAT scientists predicted that spotted owl populations would decline in the Matrix 
over time, they expected populations to stabilize and eventually increase within LSRs as habitat 
conditions improved over the next 50 to 100 years (Thomas and Raphael 1993, USDAIUSDI 
1994a and 1994b). Based on the results of the first decade of monitoring, the NWFP's authors 
cannot determine if the declining population trend will be reversed because not enough time has 
passed to provide the necessary measure of certainty (Lint et al. 2005). However, the results 
from the first decade of monitoring do not provide any reason to depart from the objective of 
habitat maintenance and restoration as described under the NWFP (Lint et al. 2005). Other 
stressors, some already in action (e.g., barred owl), and some yet unrealized (West Nile virus), 
complicate the conservation of the spotted owl. Currently, the new reports generated on the 
science of the spotted owl offer few management recommendations to address the emerging 
threats facing the owl. The redundancy and flexibility of the system of NWFP land use 
allocations may prove to be the most appropriate strategy in responding to these unexpected 
challenges (Courtney et al. 2004). 

Under the NWFP, the agencies anticipated a decline of northern spotted owl populations during 
the first decade of implementation. Recent reports (Courtney et al. 2004, Anthony et al. 2004a) 
identified greater than expected northern spotted owl declines in Washington and northern 



portions of Oregon, and more stationary populations in southern Oregon and northern California. 
The reports found no direct correlation between habitat conditions and changes in northern 
spotted owls at the metapopulation scale. In addition, no evidence currently exists to suggest 
that dispersal habitat is currently limiting (Courtney et al. 2004, Lint et al. 2005). Even with the 
population decline, Courtney et a1 (2004) noted that there is little reason to doubt the 
effectiveness of the core of the NWFP conservation strategy. 

According to the Service (U.S. Fish and Wildlife Service 2004), the current scientific 
information, including information showing northern spotted owl population declines, indicates 
that the spotted owl continues to meet the definition of a threatened species. That is, populations 
are still relatively numerous over most of its historic range, which suggests that the threat of 
extinction is not imminent, and that the subspecies is not endangered even in the northern part of 
its range where greater than expected population declines were documented. 

Conservation Efforts on Non-Federal Lands 

FEMAT noted that limited Federal ownership in some areas constrained the ability to form an 
extensive reserve network to meet conservation needs of the spotted owl. Thus, non-federal 
lands were an important contribution to the range-wide goal of achieving conservation and 
recovery of the spotted owl. The Service's primary expectations for private lands are their 
contributions to demographic support (pair or cluster protection) to and/or their connectivity with 
Federal lands. In addition, forest practice rules in effect in each state govern timber harvest, and 
provide protection of spotted owls and/or their habitat to varying degrees. 

Washington: In 1993, the State Forest Practices Board adopted rules (Forest Practices Board 
1996) that would "contribute to conserving the spotted owl and its habitat on non-Federal lands" 
based on recommendations from a Science Advisory Group whch identified important non- 
Federal lands and recommended roles for those lands in spotted owl conservation (Hanson et al. 
1993, Buchanan et al. 1994). Spotted owl-related Habitat Conservation Plans (HCPs) in 
Washington generally provide both demographic and connectivity support as recommended in 
these reports and the draft recovery plan (USFWS 1992a). 

Oregon: The Oregon Forest Practices Act provides for protection of 70-acre core areas around 
known spotted owl nest sites, but it does not provide for protection of spotted owl habitat beyond 
these areas (ODF 2000). In general, no large-scale strategy or mechanism for spotted owl habitat 
protection currently exists for non-federal lands in Oregon. The four spotted owl-related HCPs 
currently in effect in Oregon address relatively few acres of land; however, they will provide 
some nesting habitat and connectivity over the next few decades. 

California: In 1990, the State amended the State Forest Practice Rules (FPRs), which govern 
timber harvest on non-federal lands, to require surveys for spotted owls in suitable habitat and to 
provide protection around activity centers (CDF 2001). Under the FPRs, no timber harvest plan 
(THP) can be approved if it is likely to result in incidental take of Federally listed species, unless 
authorized by a federal HCP. The California Department of Fish and Game initially reviewed all 
THPs to ensure that take was not likely to occur; the Service took over that review h c t i o n  in 
2000. Several large industrial owners operate under Spotted Owl Management Plans that have 



been reviewed by the Service; the plans specify basic measures for spotted owl protection. The 
Service has approved three HCPs that authorize take of spotted owls. Implementation of these 
plans will provide for spotted owl demographic and connectivity support to NWFP lands. 

Current Condition of the Spotted Owl 

The current condition of the species incorporates the effects of all past human and natural 
activities or events that have led to the present-day status of the species and its habitat (USFWS 
and NMFS 1998). 

Range-wide Habitat and Population Trends 

Habitat Trends 

The Service has used information provided by the Forest Service, Bureau of Land Management, 
and National Park Service to update the habitat baseline conditions on Federal lands for spotted 
owls on several occasions since the listing of the spotted owl in 1990. The estimated 7.4 million 
acres used for the NWFP in 1994 (USDAKJSDI 1994a) was believed to be representative of the 
general amount of spotted owl habitat on these lands. This baseline was used to track relative 
changes over time in the subsequent analyses. The plan's effectiveness monitoring program 
resulted in the production, in 2005, of a new map depicting suitable spotted owl habitat 
throughout the species' range (Lint et al. 2005). However, this new habitat map is not yet 
available for use in tracking individual actions. Therefore, the following analyses indicate 
changes to the baseline condition established in 1994. The Service is beginning a process to 
evaluate the map for future use of tracking habitat trends. 

Currently, there are no reliable estimates of spotted owl habitat on other land ownerships. 
Consequently, consulted-on acres can be tracked but not evaluated in the context of change with 
respect to a reference condition on non-federal lands. However, the production of the monitoring 
program habitat map provides an opportunity to evaluate trends in non-federal habitat. 

Range-wide Analysis 1994 - 2001 

In 2001, the Service assessed habitat baseline conditions (USFWS 2001), the first assessment 
since implementation of the NWFP in 1994. This range-wide evaluation of habitat was 
necessary to determine if the rate of potential change to spotted owl habitat was consistent with 
the change anticipated in the NWFP. In particular, the Service considered habitat effects 
documented through section 7 consultations since 1994. In general, the analytical framework of 
these consultations focused on the reserve or connectivity goals established by the NWFP land- 
use allocations (USDAKJSDI 1994a). The Service expressed these effects in terms of changes in 
acreage of suitable spotted owl habitat within those land-use allocations. The Service 
determined that actions and their effects were consistent with the expectations for 
implementation of the NWFP from 1994 through June 2001 (USFWS 2001). 



Range-wide Analysis 1994 - 2004 first decade of the NWFP) 

This section updates the information considered in USFWS (2001), relying particularly on 
information in documents the Service produced pursuant to section 7 of the Act and information 
provided by NWFP agencies on habitat loss resulting from natural events (e.g., fires, windthrow, 
insect and disease). 

In 1994, about 7.4 million acres of suitable habitat were estimated to exist on federal lands. As 
of April 12,2004, the Service had consulted on the proposed removal of 575,447 acres of spotted 
owl habitat range-wide, of which 190,429 acres occurred on federal lands managed under the 
NWFP. Federal lands were expected to experience an approximate 2.6 percent decline in 
suitable habitat due to all management activities (not just timber harvest) over the past decade, 
with about 167,134 acres1 (approximately 2.3 percent) removed by timber harvest. These 
anticipated changes in suitable spotted owl habitat were consistent with the expectations for 
implementation of the NWFP. 

Most management-related habitat loss on federal lands, considered range-wide, was concentrated 
in the Oregon physiographic provinces. In particular, the percentage of habitat to be removed 
from the Oregon Klamath Mountains province was relatively high (approximately 11 percent) in 
comparison to other provinces, most of which were characterized by less than a 4 percent 
decrease in habitat. Habitat removed from the Oregon Klarnath Mountains province and the two 
Oregon Cascades provinces made up 44 percent and 36 percent, respectively, of the habitat loss 
range-wide since 1994. In summary, habitat loss in Washington accounted for 9.06 percent of 
the range-wide loss, but it only resulted in a loss of 0.73 percent of available habitat on Federal 
lands in Washington. In Oregon, habitat loss accounted for 82.37 percent of the range-wide 
losses, but only 4.13 percent of available habitat on Federal lands in Oregon. Loss of habitat on 
federal lands in California accounted for 8.57 percent of the losses range-wide, but only 1.34 
percent of habitat on federal lands in California. 

Since 1994, habitat lost due to natural events was estimated at approximately 168,301 acres 
range-wide. About two-thirds of this loss was attributed to the Biscuit Fire that burned over 
500,000 acres in southwest Oregon (Rogue River basin) and northern California in 2002. This 
fire resulted in a loss of approximately 11 3,45 1 acres of spotted owl habitat, including habitat 
within five LSRs. 

Little information is available regarding spotted owl habitat trends on non-federal lands. Internal 
Service consultations conducted since 1992 have documented the eventual loss of 407,849~ acres 
of habitat on non-federal lands. Most of these losses have yet to occur because they are part of 
large-scale, long-term HCPs. 

Subsequent to the analysis for the first decade (199&2004) of the NWFP, the Forest Service and 
Bureau of Land Management reported revised estimates of fire impacts. They also reported that 
not all effects anticipated during section 7 consultations actually occurred on the landscape, since 

1 Data compiled by the U.S. Fish and Wildlife Service, Northern Spotted Owl Coordination Group. 

2 Data compiled by the U.S. Fish and Wildlife Service, Northern Spotted Owl Coordination Group. 



the action agencies have not implemented some projects. Together these reports reduce the 
anticipated habitat loss during that decade. Therefore, the analysis above represents a 
reasonable, worst-case assessment. In addition, at the time of this assessment, we had no 
empirical information on increases in spotted owl habitat on any ownership resulting from 
suitable habitat that had developed through forest succession and in-growth. The 2005 NWFP 
monitoring program's recently released reports suggests that approximately 5 15,000 to over 1 
million acres of younger forests may have transitioned into late-successional forest condition, 
range-wide, since 1994. 

Range-wide Analysis from 2004 first decade) to the Present 

This section updates the information considered in the first range-wide, decadal(1994-2004) 
analysis of the NWFP to the present writing of this BO. In 1994, about 7.4 million acres of 
suitable habitat were estimated to exist on Federal lands. As of April 2004, the Service had 
consulted on the removal of 575,447 acres of spotted owl habitat range-wide, of which 190,429 
acres occurred on Federal lands managed under the NWFP. From April 12,2004, to the present, 
the Service has consulted on the removal or downgrading of 15,455 acres of spotted owl habitat 
range-wide on Federal lands managed under the NWFP (190,429 acres consulted on for removal 
through April 12,2004, subtracted from 205,884 acres consulted on for removal through July 19, 
2005). This amount of habitat loss (0.21 percent) is consistent with the expectations for timber 
management under the NWFP for the second decade of implementation, using the 2004 baseline 
of 7,038,368 acres of suitable habitat (1994 baseline with all suitable habitat losses subtracted 
out). 

Currently, an estimated 4,876,646 acres of spotted owl habitat in Reserves receive protection 
under the NWFP. 

Spotted Owl Numbers, Distribution, and Reproduction Trends 

There are no estimates of the historical population size and distribution of the spotted owl within 
preferred habitat, although spotted owls are believed to have inhabited most old-growth forests 
throughout the Pacific Northwest prior to modem settlement (mid-1 800s), including 
northwestern California (USFWS 1989). According to the final rule listing the spotted owl as 
threatened (USFWS 1990a), approximately 90 percent of the roughly 2,000 known spotted owl 
breeding pairs were located on federally managed lands, 1.4 percent were located on State lands, 
and 6.2 percent were located on private lands. The percent of spotted owls located on private 
lands in northern California was slightly higher (Forsman et al. 1984, USFWS 1989, Thomas et 
al. 1990). 

Gutikrrez (1994), using data from 1986-1992, tallied 3,753 known pairs and 980 singles 
throughout the range of the spotted owl. At the time the NWFP was initiated (July 1, 1994), 
BLM estimated 5,43 1 known locations or site centers of spotted owl pairs or resident singles: 
85 1 sites (16 percent) occurred in Washington, 2,893 (53 percent) occurred in Oregon, and 1,687 
(31 percent) occurred in California (BLM 1995). Because some areas were unsurveyed (USFWS 
1992a, Thomas et al. 1993), and many remain so, the actual population of spotted owls across the 
range was believed to be larger than either count. 



Because current survey coverage and effort are insufficient to produce reliable population-size 
estimates, researchers use other indices, such as demographic data, to evaluate trends in spotted 
owl populations. Analysis of demographic data can provide an estimate of the rate and direction 
of population growth, identified by the parameter lambda (A). A h of 1.0 indicates a stationary 
population that is neither increasing nor decreasing, a h less than 1.0 indicates a declining 
population, and a h greater than 1 .O indicates a growing population. 

In January 2004, at the spotted owl demographic meta-analysis workshop, two meta-analyses 
were conducted on the rate of population change using the re-parameterized Jolly-Seber method 
(~RJs). One meta-analysis applied to all 13 study areas, and a second meta-analysis applied to the 
eight study areas included in the Effectiveness Monitoring Program of the NWFP (Anthony et al. 
2004a). Data were analyzed separately for individual study areas, as well as simultaneously 
across all study areas (true meta-analysis). 

Estimates of hNs ranged fiom 0.896-1.005 for the 13 study areas, and all but one (Tyee) of the 
estimates were 4 .O, suggesting population declines for most areas (Anthony et al. 2004a) 
(Figure 1). There was strong evidence that populations on the Wenatchee, Cle Elum, Warm 
Springs, and Simpson study areas declined during the study, and there also was evidence that 
populations on the Rainer, Olympic, Oregon Coast Range, and HJ Andrews study areas were 
decreasing (Figure 1). Precision of the hNs estimates for the Rainier and Olympic study areas 
were poor and not sufficient to detect a difference fiom 1.00. The estimate of hNs for the Rainier 
study area (0.896) was the lowest of all of the areas. Populations on the Tyee, Klamath, South 
Oregon Cascades, Northwest California, and Hoopa study areas appeared to be stationary during 
the study, but there was some evidence that the South Oregon Cascades, Northwest California, 
and Hoopa study areas were declining (AMs 4.00).  

The weighted mean hNs for all of the study areas was 0.963 (SE = 0.009,95 percent CI = 0.945- 
0.981), suggesting that populations over all study areas collectively were declining by about 3.7 
percent per year fiom 1985-2003. The mean hNs for the eight demographic monitoring areas on 
Federal lands was 0.976 (SE = 0.007,95 percent CI = 0.962-0.990), and the mean for non- 
Federal lands was 0.942 (SE = 0.016,95 percent CI = 0.910-0.974), an average decline of 2.4 
versus 5.8 percent per year, respectively. This suggests that spotted owl populations on Federal 
lands were declining but at a lower rate than elsewhere. However, interspersion of non-federal 
and federal land ownership on the study areas confounds this analysis. 

The number of populations that have declined and the rate at which they have declined are 
noteworthy, particularly the precipitous declines on the four Washington study areas 
(Wenatchee, Cle Elum, Rainier, and Olympic). In these study areas, the population decline is 
estimated at 30-50 percent over 10 years. A similar decline is estimated for the Warm Springs 
study area in Oregon (Anthony et al. 2004a). Declines in adult survival rates may be an 
important factor contributing to declining population trends. Survival rates declined over time 
on five of the 14 study areas: four study areas in Washington, which showed the sharpest 
declines, and one study area in the Klamath province of northwest California (Anthony et al. 
2004a). In Oregon, apparent survival for four of six study areas showed no time trends, and the 
remaining two study areas had weak non-linear trends. In California, two study areas showed no 



trend, one showed a slight decline, and one showed a significant linear decline (Anthony et al. 
2004a). Like the trends in annual rate of population change, trends in adult survival rate showed 
clear declines in some areas, but not in others. 

A small population of spotted owls occurs in British Columbia. This relatively isolated 
population apparently is declining sharply. Large areas of apparently suitable habitat are 
currently unoccupied (Courtney et al. 2004). Breeding populations have been estimated at fewer 
than 33 pairs. The species may be declining as much as 35 percent per year (Harestad et al. 
2004). The amount of interaction between spotted owls in Canada and the U.S. is unknown 
(Courtney et al. 2004). The Canadian population has reached the point where it is now 
vulnerable to stochastic demographic events that could cause further declines and perhaps 
extirpation; conditions are not likely to improve in the short term (Courtney et al. 2004). 

Status in the Project Vicinity 

Information for northern spotted owl territories in Mendocino County was obtained by Caltrans 
from the most current version of the California Department of Fish and Game (CDFG) database. 
This database is maintained by CDFG and tracks all known northern spotted owl territories 
throughout the state of California. Currently, the CDFG northern spotted owl database lists 556 
territories in Mendocino County. 

Crude density (i.e., the number of owls per square kilometer) has been calculated for several 
forest lands in northwestern California. The current density of northern spotted owls on 
Mendocino Redwoods Company lands is 0.272 owls/km2. This density appears to be one of the 
greater densities throughout forest lands in northern California. The Biological Opinion for 
Pacific Lumber Company cites a density of 0.325 owls/km2 (USFWS 1999c), the greatest known 
density reported for northern California. Lower densities were found in the Willow Creek study 
area in Humboldt County, 0.235 owls/km2 (Franklin et al. 1990); Green Diamond lands in 
northern California, 0.209 owls/km2 (Diller and Thome 1999); and Redwood National Park, 
0.163 owls/km2 (Tanner 1999). 

Research in California indicates that several northern spotted owl study populations may be 
stable or slightly declining (Franklin et al. 1996, Franklin et al. 2002). A minimum population 
estimate for northern spotted owls in California during the late 1980s and early 1990s was 1,111 
pairs (Gutierrez et al. 1995). Although populations may be stable in northern California, 
northern spotted owl populations are declining across a large portion of their range due to 
destruction and fragmentation of old-growth habitat (Noon and McKelvey 1996). Fragmentation 
of old-growth and other late-successional forest habitat has isolated populations and reduced 
prey availability in areas of the northern spotted owls' range other than northern California 
(Thomas et al. 1990). 

ENVIRONMENTAL BASELINE (in the Action Area): 

Regulations implementing the Act (50 CFR $402.02) define the environmental baseline as the 
past and present impacts of all Federal, State, or private actions and other human activities in the 
action area, the anticipated impacts of all proposed Federal projects in the action area that have 



already undergone formal or early section 7 consultation, and the impact of State or private 
actions which are contemporaneous with the consultation process. 

Distribution of Northern Spotted Owls in the Action Area 

Field Surveys 

Potential northern spotted owl habitat was mapped by Caltrans within the Oil Well Hill area 
according to California Board of Forestry guidelines (Caltrans 1997). Several vegetation 
communities in the project area were found to be generally consistent with spotted owl habitat 
characteristics. Initial preparation of the habitat map was conducted using information from the 
vegetation assessment. 

Caltrans' surveys for northern spotted owls followed guidelines endorsed by the Service. 
Surveys for northern spotted owls occurred from April through August 1991; additional surveys 
were conducted in 1992 and 1993. Surveys were conducted in areas that provide functional 
nesting, roosting, and foraging habitat for spotted owls. The surveys were conducted to 
determine spotted owl presence and nesting status in the project area. The quality and amount of 
suitable habitat within an occupied spotted owl territory were described in order to assess the 
effects of altering spotted owl habitat in the project area. The amount of functional nesting, 
roasting, foraging, and dispersal habitat was measured within the proposed project corridor to 
determine the ability of these areas to support spotted owls (Caltrans 1997). After spotted owls 
were detected during night surveys in 1991, intensive day surveys were conducted to locate nest 
sites or activity centers. Once located, spotted owls were moused to locate nests (Caltrans 1997). 

Caltrans biologists conducted informal, non-protocol, site-specific surveys for northern spotted 
owls in 1998, in habitat known to support spotted owls. These surveys were conducted in order 
to locate spotted owls detected in the 1991, 1992, and, 1993 surveys (Caltrans 2000). Following 
this informal survey, protocol-level surveys for northern spotted owls were initiated again, in 
1999, in order to assess the status and presence of spotted owls in the project area. These 
surveys followed the two-year method as described in the 1992 California State Board of 
Forestry guidelines. 

In addition to these survey results, Caltrans also utilized the Natural Environment Study (NES) 
(Caltrans 1997), local CDFICDFG Timber Harvest Plans, the California Natural Diversity 
Database (CNDDB 2003, CNDDB 2005), and discussions with CDFG biologists to update and 
assess presence of northern spotted owls in the project area. 

Current Condition in the Action Area 

Northern spotted owls were not found within the Modified JlT project corridor, nor within the 
footprint of the designated borrow site at Oil Well Hill during the most recent (i.e., 1999) 
surveys. However, spotted owls were found historically near the project corridor and at Oil Well 
Hill, west of the existing U.S. Highway 101. Suitable nesting/roosting/foraging habitat does not 
occur within the Modified JIT corridor; the area is not capable of supporting such habitat. 



However, suitable spotted owl foraging and dispersal habitat exists at the Oil Well Hill 
designated borrow site (Figure 3-2, Appendix I, of the BA). 

Suitable northern spotted owl nesting and foraging habitat occurs in the densely forested areas 
around the western and northwestern perimeter of Little Lake Valley, consisting of mixed north- 
slope forest, Douglas-fir forest, mixed conifer forest, mixed evergreen forest, and some of the 
black oak and Garry oak woodland. Large stands occur at the extreme northern end of the 
valley, north of Outlet Creek, and west of U.S. Highway 101, just southwest of the Louisiana- 
Pacific mill along the west side of U.S. Highway 101 (Figure 3-2, Appendix I of the BA). 

Protocol-level surveys within potential northern spotted owl habitat in the project area resulted in 
finding two pairs of spotted owls in 1991 and 1992 (Figure 5-4, Appendix I of the BA). Both 
pairs were located outside of the Modified J1T corridor and outside the proposed Oil Well Hill 
borrow site. One pair (pair 1) was located west of U.S. Highway 101 in the Wild Oat Canyon 
drainage, and the second pair (pair 2) was observed just west of U.S. Highway 101 and north of 
Outlet Creek (Figure 5-4, Appendix I of the BA). 

Pair 1 was a breeding pair observed in 1991 and 1992. In 1991, the pair produced one young at a 
nest within a mature forest grove covering several hectares along an unnamed drainage. The 
land surrounding the nesting area (or activity center) consisted of dense mixed-conifer forest on 
all sides. The nest site was within 0.8 km (0.5-mile) of a rural residential area along Highway 
101 north of Willits. In late 1991 all but approximately 5.7 hectares (14.1 acres) (designated as a 
protected area) of this nesting grove was selectively harvested. All large conifers were removed, 
except those within the 5.7 hectares (14.1 acres) protected area. In 1992, this pair nested in an 
old stick nest just north of the remnant nesting grove and produced two young. No adults were 
found during a one-day survey conducted on April 8,1993. A two-year protocol-level survey 
conducted in 1999 and 2000 found no evidence of spotted owls nesting at this site. The nesting 
grove is located outside of the project corridor and designated borrow site at Oil Well Hill, 
approximately 2.3 km (1.4 miles) southwest of Oil Well Hill. 

Pair 2 was located in the area of Outlet Creek, west of Highway 101 and north of Outlet Creek. 
This pair did not breed in 1991 but did breed in 1992. In 1992, this pair nested within a small 
unnamed drainage between Highway 10 1 and Outlet Creek Road, approximately 150 meters 
(500 feet) west of Oil Well Hill, and produced two young. Based on results of the one-day 
survey conducted on April 8, 1993, t h s  pair did not breed in 1993. Most of the area is dense, 
second growth mixed-conifer forest with small pockets of older forest. The nesting grove is 
outside of the project corridor, but is near the designated borrow site at Oil We1 Hill. A two- 
year protocol-level survey conducted in 1999 and 2000 found no evidence of nesting activity at 
this nest site. 

The area immediately north of Little Lake Valley, including the proposed borrow site, is the 
southernmost area in the Coast Range with continuous spotted owl dispersal habitat that connects 
the coastal spotted owl populations with more interior coastal range spotted owl populations east 
and south of Willits. South of this area, connections between coastal and more interior 
populations are fragmented by river valleys, drier forest types, agriculture, and developed areas 
less conducive to dispersal by spotted owls. 



Critical Habitat 

No designated critical habitat for northern spotted owl occurs within or near the Modified J1T 
alignment or the designated borrow site at Oil Well Hill. Therefore, no critical habitat will be 
affected by this proposed action. 

EFFECTS OF THE ACTION 

Scientific Basis for Evaluating Potential Effects 

This section describes the scientific basis for analyzing the potential direct and indirect effects of 
human actions, including their interrelated and interdependent actions, on the northern spotted 
owl. While the implementation of most proposed actions, including the proposed Willits Bypass 
Project, would not result in all of the potential effects described herein, this discussion provides a 
general framework and understanding under which the proposed action considered in this 
biological opinion may be objectively analyzed. 

Potential Effects of Habitat Modification 

Site-Specific Effects 

Forest and fire management practices have the potential to reduce the quantity and quality of 
spotted owl nest and roost sites. Spotted owls depend upon existing forest structures, such as 
cavities and broken treetops, for nest sites. Silvicultural prescriptions, timber harvest activities, 
and fire management activities which result in the removal of the oldest, most decadent trees or 
require removal of hazard trees and snags may remove potential spotted owl nest sites (Blakesley 
et al. 1992). Further, prescriptions designed to reduce ladder fuels or release the growth of co- 
dominant trees often simplify vertical structure in the understory, where spotted owls perch for 
hunting or roosting (Forsman et al. 1984). 

Timber harvest and fire management activities can contribute to changes in habitat microclimate 
by reducing overall canopy closure within nesting and roosting habitat. A reduction in canopy 
closure often results in reduced protection from environmental factors, such as rain, wind, snow, 
and temperature. Laboratory and field studies have determined that spotted owls are less heat 
tolerant than many other bird species. Physiological limitations corroborate these observations 
(Weathers et al. 2001). 

Removing trees, snags, and downed wood can affect prey composition andtor availability by 
altering characteristics of the habitat upon which prey species depend. Because the amount of 
snags and down material on the forest floor is positively correlated with densities of some prey 
species, a reduction in the abundance of these components may contribute to localized, short- 
term declines in prey (Williams et al. 1992). Reductions in populations of these prey species 
could lower spotted owl recruitment. 

Landscape-Level Effects 



Site-specific effects could change the function which forested stands provide for northern spotted 
owls. For the purposes of the following discussion, changes in habitat function resulting from 
cutting of trees and other vegetation are categorized as removal, downgrade, or degrade. 
Removal represents a complete loss of habitat function following an action. For example, an area 
functioned as nestinghoosting habitat; after habitat modification, the area does not provide any 
habitat function. Downgrade is a subset of the term removal and refers to a loss of habitat 
fimction and change from one habitat function to another. For example, if an area functioned as 
nestinghoosting habitat before habitat modification, but is capable of providing only foraging 
habitat post-project, this would be classified as downgrade. This term could also be used to 
signify a change in function from foraging to dispersal as well. Degrade, to be distinguished 
from downgrade, indicates a reduction in habitat quality, but not habitat function. For example, 
an area that functioned as foraging habitat prior to an action still provides foraging habitat after 
the effect, but prey abundance may be reduced due to a reduction in some structural components 
or vegetation. 

Removal or downgrading of habitat within home ranges, especially when located close to the 
nest site, can reasonably be expected to negatively affect northern spotted owls. A reduction in 
northern spotted owl productivity and survivorship occurs as the amount of suitable habitat 
within a spotted owl home range declines (Bart 1995). In northwestern California, survivorship 
of adult spotted owls was greater where greater amounts of older forest were present around the 
activity center, but reproductive success increased where the amount of edge between older and 
younger forest was relatively high (Franklin et al. 2000). 

Research indicates that spotted owls in northern California focus their activities in heavily-used 
"core areas" that range in size from about 167 to 454 acres, with a mean of about 409 acres 
(Bingham and Noon 1997). These core areas, which included 60 to 70 percent of the spotted owl 
telemetry locations during the breeding season, typically comprised only about 20 percent of the 
home range area. Therefore, habitat removal within core areas could have disproportionate 
effects on spotted owls. Spotted owl abundance and productivity significantly decrease when the 
proportion of suitable habitat within 0.7 mile of an activity center falls below 500 acres, which 
represents 50 percent of the total 1,000 acres within 0.7 mile (O'Halloran 1989; Simon-Jackson 
1989; Thomas et al. 1990). For the purpose of consultation, the Service identifies the following 
guidelines for the amount of suitable habitat needed to maintain essential behaviors, such as 
breeding, within the home range area: 500 acres within 0.7 mile of the activity center and 1,336 
acres within 1.3 mile of the activity center. 

Potential Effects of Noise Disturbance 

Some activities, such as timber harvesting, road construction and decommissioning, landslide 
rehabilitation, trail maintenance, and fire management, use motorized equipment (e.g., 
helicopters, heavy equipment, or chainsaws) that introduces high levels of noise into the 
environment. This elevated noise level may have adverse effects on wildlife species by 
interfering with essential behaviors. The effects of noise on birds are difficult to determine 
(Knight and Skagen 1988) and quantify. Confounding factors include the tolerance level of 
individual birds, type and frequency of human activity, ambient sound levels, how sound reacts 



with topography and vegetation, and differences in how species perceive noise. Regardless of 
these difficulties, research conducted on a variety of bird species suggests that disturbance can 
have a negative impact on their reproductive success (Tremblay and Ellison 1979; Belanger and 
Bedard 1989; Piatt et al. 1990; Henson and Grant 1991). Disturbance can affect productivity in a 
number of ways, including interference of courtship (Bednarz and Hayden l988), nest 
abandonment (White and Thurow 1985), egg and hatchling mortality, exposure and predation 
(Drent 1972; Swensen 1979), and altered parental care (Fyfe and Olendorff 1976; Bortolotti et al. 
1984). 

The few studies which examined responses of northern and Mexican spotted owls to several 
disturbance sources, such as helicopters, small chainsaws, and hikers, indicate that noise can 
disrupt spotted owl behaviors, such as flushmg from roosts and prey delivery rates (Delaney et 
al. 1999; Delaney and Grubb 2001 ; Swarthout and Steidl2001). However, spotted owl 
sensitivity varies with stimulus distance, location (i.e., aerial or ground), type, and timing, as 
well as individual tolerance (Delaney et al. 1999; Delaney and Grubb 2001; Swarthout and Steidl 
200 1). 

Potential Effects of Injury or Mortality 

In extreme cases, forest or fire management activities could result in direct injury or mortality of 
adults, eggs, or young. The potential for northern spotted owls to be struck and killed or injured 
by falling trees during harvesting or exposed to high levels of smoke during prescribed burning 
is confined to the area relatively close to the nest tree. Individual adult spotted owls reasonably 
can be expected to move from the area of disturbance and avoid injury or death. However, adult 
spotted owls which are incubating eggs or brooding young may be reluctant to leave the area 
(Delaney et al. 1999) and be vulnerable to injury or death. Young spotted owls are poor fliers 
immediately after leaving the nest; they develop their flight skills during their first months after 
leaving the nest. Thus, they are most vulnerable to being struck by falling trees during this time. 
Young are also susceptible to smoke inhalation. They may disperse prematurely in response to 
disturbance such as tree falling or smoke, thus increasing the likelihood of predation or 
starvation outside of the nest grove. Adults may abandon eggs in response to tree felling near the 
nest (Drent 1972; Swensen 1979; White and Thurow 1985). Forest management that includes 
falling trees may crack or destroy eggs. 

Effects of the Proposed Action 

The proposed project comdor and road alignment will avoid direct and indirect impacts to 
northern spotted owl nesting and foraging habitat, because it is greater than 0.8 krn (0.5 mile) 
from known nesting activity centers, and would not remove any suitable habitat. Because much 
of the alignment through Little Lake Valley will require fill material upon which to build the 
road bed, very little excavation will occur in the proposed road prism. However, a substantial 
amount of fill material is needed to build the roadbed, and a borrow site will be needed. Oil 
Well Hill, located alongside Highway 101 approximately 3 miles north of the proposed road 
alignment, is the designated borrow site. Excavation of fill material there will require the 
removal of existing forest vegetation. 



Potential effects of this proposed action to spotted owls within the action area include loss of 
suitable nesting, roosting and foraging habitat, and temporary noise and visual disturbance within 
potentially occupied habitat during construction. Minimization measures identified earlier in this 
biological opinion will reduce but will not eliminate adverse effects. The potential effects to the 
spotted owl from the proposed action, and reductions in the effects as a result of implementing 
the proposed minimization measures, are discussed below. 

Caltrans anticipates the removal of a maximum of 40 acres (16 ha) of nesting, roosting, foraging 
and dispersal habitat, and disturbance resulting fiom potential differences in noise patterns 
during the excavation activities. In addition, existing traffic noise dynamics resulting from 
extensive landscape modification on the east side of the highway could change. These impacts 
to spotted owls are discussed in detail in the following sections. Because of the historic presence 
of northern spotted owl nesting within approximately 152 meters (500 feet) of the proposed Oil 
Well Hill borrow site, and the removal of approximately 40 acres (1 6 ha) of nesting, roosting, 
foraging and dispersal habitat at the proposed borrow site, the proposed project may adversely 
affect northern spotted owl. 

Effects Due to Habitat Removal and Degradation 

Excavation of fill material within the borrow site will require a substantial removal of native 
forest vegetation. The area has been subject to previous logging activities, but mature and old- 
growth trees are found within the forest matrix in the excavation area. The removal of this forest 
habitat will result in the loss of nesting, roosting, and foraging habitat for the spotted owl, as well 
as some dispersal habitat. 

Provincial Home Range 

The provincial home range of a spotted owl in the vicinity of the action area is approximated by 
a circle of radius 1.3 mi. (2.1 krn). This circle encompasses the median area of a spotted owl 
home range within the California Coast Range province, as estimated through research, of 
approximately 3,340 ac.(1,352 ha). Provincial home ranges apply to nesting or territorial pairs as 
well as individual spotted owls that demonstrate multi-year occupancy of suitable nesting 
habitat. The center of the provincial home range is identified by a known nest tree, location of 
fledglings, or other sign of spotted owl occupancy of a given area. 

Project effects to suitable habitat are based on the types of activities and their location within 
identified provincial home ranges. The threshold for harm to the spotted owl is defined as the 
reduction of available suitable habitat to less than 1,336 acres (40 percent of the area) within a 
provincial home range as a result of the current action combined with effects of previous actions. 
The home range is further defined by a more critical area of about 1,000 ac. (405 ha), 
approximated by a 0.7 mi. (1.1 km) radius circle fiom the spotted owl activity center. The 
threshold within this critical area is the reduction below 50 percent (500 acres) of suitable habitat 
as a result of the current action combined with previous actions in the area. Any suitable 
nestinglroosting habitat removal within the closest 70 ac. (2.8 ha) area to the activity center 
constitutes harm to spotted owls. This 70-acre core area can be approximated by a circle of 



radius 985 ft. (0.186 mi., 0.304 krn), or may be described as a specific polygon of habitat in a 
site-specific analysis. 

Existing potentially suitable nestinglroostinglforaging habitat was mapped in 2005 within a 1.3- 
mile radius of the Oil Well Hill borrow site by Caltrans wildlife biologist Peter Lewendal 
(Appendix F of the BA). This study involved assembling a base map consisting of portions of 
the USGS 7.5 minute Longvale, Burbeck, Willis Ridge and Willits quadrangles. Aerial 
photographs were not available, so Caltrans had the area flown to created stereo-pair 
photographs of the site in 2005. The aerial photos were reviewed in April 2005 to assess spotted 
owl nestinglroosting, foraging and unsuitable habitats. The area was ground-truthed on April 25 
and 26,2005. 

Caltrans' analysis determined that within the 1.3-mile radius polygon of this borrow site 
(encompassing approximately 4839.1 acres), approximately 3070.3 acres consist of suitable 
foraging habitat, and 99.2 acres consist of suitable nestinglroosting habitat, encompassing an 
area of approximately 3169.5 acres of suitable habitat, or approximately 65.5 percent of the 1.3- 
mile radius polygon. 

Approximately 32.4 acres of the Oil Well Hill borrow site consists of suitable nesting, roosting, 
and foraging habitat. Hence, if the entire Oil Well Hill borrow-site is excavated, Caltrans 
estimated that approximately 3,137.1 acres (approximately 64.9 percent) of suitable foraging and 
nestinglroosting habitat would remain within the 1.3-mile radius of the Oil Well Hill borrow site 
(Habitat Analysis Report, Appendix F of the BA). 

In a separate analysis using a slightly different classification of habitat, the Service estimated that 
approximately 4,802.9 acres occurs within 1.3 miles of the footprint of the borrow site, of which 
2,435.5 acres (50.7 percent) currently support suitable nesting, roosting and foraging habitat. For 
the owl site on Oil Well Hill that would be directly affected by the removal of suitable habitat, 
approximately 1828.6 acres (53.9 percent) of suitable nesting, roosting, and foraging habitat 
currently exists within the provincial home range of the known site on Oil Well Hill. 

Following the removal of a maximum of 32.4 acres of suitable habitat, the 1.3 mile buffer area 
around the borrow site would retain at least 2,403.1 acres of suitable, or 50.0 percent of the area. 
For the affected owl site, the removal of 32.4 acres of suitable will result in an estimated 
retention of 1,796.2 acres (53.8 percent) of suitable within the provincial home range. 

In the more critical area within 0.7 miles of the site center, the Service estimates that 
approximately 597.9 acres of suitable habitat currently exists, or about 59.8 percent of the area. 
Following the removal of suitable habitat from the borrow site, approximately 565.5 acres of 
suitable will remain, or about 56.6 percent of the area. 
Site Center 

One known owl site center is located near the proposed borrow site, and we estimate that up to 
10 acres of suitable nesting, roosting, and foraging habitat would be removed from the 70-acre 
core area. This estimate is based on the anticipated core area around the known nest site 
including the most favorable, contiguous nesting and roosting habitat. For this particular site, 



approximately 10 acres occurs within the proposed borrow site. The known site center was not 
occupied during the most recent protocol surveys completed in 1999 and 2000. However, its 
occupancy status has not been documented since 2000, so it is presumed to still be a functional 
site center. Site surveys will be conducted during the two years prior to the initiation of project 
construction to confirm presence or absence during project implementation. These surveys are 
anticipated to occur during the years 2007 and 2008. It is possible that the site center for this owl 
site has moved to a new, undetected location since the last confirmed sighting. However, in the 
absence of new information, the known site center will be adversely affected by the removal of 
nesting and roosting habitat near a known site center. 

Effects Due to Noise Disturbance 

Excessive noise generated by the proposed action has the potential to disrupt essential breeding 
behaviors of spotted owls, or result in reduced reproductive performance through adverse effects 
to nesting spotted owls and their young. Based on surveys conducted during 1991 to 1993 and 
repeated in 1999 and 2000, only one spotted owl nest site is known to occur within 0.5 miles or 
less of the proposed action, on Oil Well Hill. The last known occupancy of this nest site was 
1993. Spotted owls located farther than 0.5 miles from the project footprint would not be 
affected by noise generating activities. 

A 65-hour-long, continuous noise survey conducted by Caltrans at Oil Well Hill during the 
period May 6-8,2004, found that existing traffic sound levels were fairly high throughout one 24 
hour period, ranging from approximately 60 to 83 decibels (dB) (L,, from table in Appendix E 
of the BA), but were lower during the late evening and early morning hours for the other 24 hour 
period, ranging between approximately 37 and 52 dB (Appendix E of the BA). Caltrans 
anticipates that noise levels generated by heavy equipment used for excavation would range from 
approximately 70 to 80 dB at the project site (Keith Pommerenck, pers. comm.). Hence, it is 
anticipated that excavation noise levels are not expected to significantly exceed existing traflic 
levels for excavation occurring immediately adjacent to the existing highway. However, because 
excavation is expected to occur continuously during both day and night hours, the difference in 
the frequency of noise patterns could potentially disturb spotted owls, if they are nesting and 
foraging in the area. 

Excavation can occur as far as 600 ft. (183 m) from the edge of the existing highway surface, if 
the need for fill material dictates. The ambient sound environment at this distance from the 
highway is anticipated to be substantially lower than what occurs nearer to the highway. The 
sound level generated by excavation activities may, therefore, substantially exceed the ambient 
condition. However, these excessive sound levels would be farther from the known nest site, and 
would likely have less effect on nesting owls there than if their nest site nearer this eastern edge 
of the excavation area. 

The contractor may use explosives at Oil Well Hill as part of the excavation of fill material. The 
number and frequency of charges would be determined by the contractor. Blasting typically 
produces a rapid series of impulse type noise with mostly low frequency noise content 
(Illingsworth and Rodkin 2005). If explosives are used at Oil Well Hill, the charges would be set 
below ground rather than on the surface, to fracture and loosen the rock. Estimates of noise 



levels generated by blasts in a study for the Confusion Hill Relocation Project (Illingsworth and 
Rodkin 2005) recorded a noise level of approximately 85 dBA at approximately 550 feet. In 
addition, blasting noise levels recorded for emergency work performed at Confusion Hill, 
Mendocino County, which involved a surface blast, recorded noise levels of 83 dBA at 
approximately 500 feet line-of-site from the point of detonation, as reported in the BA. 

These numbers reported by Caltrans would translate to sound levels substantially higher than 
sound levels within the site center or at a potential nest tree under ambient conditions. Sound 
levels reported for blasting (85 dB at 550 feet) would translate to approximately 106 dB at 50 A. 
(1 5 m), which substantially exceeds the reported sound level (60-83 dB) of traffic on the existing 
highway. Should owls attempt to nest at the site on Oil Well Hill, this level of disturbance could 
lead to behavioral modifications, such as flushing from the nest, and injury to owls. 

Highway noise levels are not anticipated to increase significantly in the future, and the existing 
cut banks absorb sound and contribute no more than a minimal echo effect. Therefore, Caltrans 
anticipates that the transmission of highway traffic noise eastward into potential NSO habitat 
east of Oil Well Hill would not be significantly higher than existing levels (K. Pommerenck, 
pers. comm.). 

Interrelated and Interdependent Activities 

Regulations implementing the Act require the Service to consider the effect of activities which 
are interrelated and interdependent to the proposed action (50 CFR 402.02). The Act defines 
interrelated activities as those which are part of a larger action and depend upon the larger action 
for their justification, and interdependent activities as those projects which have no independent 
utility apart fiom the action that is under consideration. This proposed action does not include, 
any interrelated and interdependent activities. 

Cumulative Effects 

Cumulative effects include the effects of future State, tribal, local or private actions that are 
reasonably certain to occur within the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. 

Within the Action Area, the only foreseeable action with known construction dates which 
potentially would have cumulative effects associated with the Willits Bypass is the proposed 
wastewater treatment facility for the City of Willits. This action would include the construction 
of new wastewater treatment facilities, including the construction of expanded oxidation ponds, 
treatment wetlands, mitigation areas for wetland use, and a public trail around these facilities. 
This project does not occur within or near suitable spotted owl habitat, and is not expected to 
have any effects on the species. 

Other potential activities in or near the Action Area include: a second access road to the 
Brooktrails subdivision, which may be routed in or near Wild Oat Canyon; a third access road to 
Brooktrails, connecting to Highway 20 west of Willits; the expansion of public transit and 



bicyclelpedestrian facilities near Baechtel RoadRailroad Avenue; repairs to the existing 
Northwest Pacific Railroad, including its route through the Outlet Creek Canyon; the build-out of 
the Brooktrails subdivision; the build-out of the City of Willits and adjacent unincorporated 
Mendocino County lands; and, future timber harvest plans (THPs) in the Action Area. However, 
none of these activities are currently designed or planned to a level where effects to listed species 
or their habitats can be reasonably considered at this time, and so do not contribute to cumulative 
effects for the project considered in this consultation. 

The CDF has records of six THPs within, or partially within, the 2.6 km (1.6-mile) radius circle 
around Oil Well Hill that have been recorded since 1990. These are 1-90-364 MEN (50 acres 
[20 ha]); 1-90-631 MEN (665 acres [370 ha]); 1-94-155 MEN (20 acres [8 ha]); 1-94-591 MEN 
(238 acres [96 ha]); 1-95-487 MEN (50 acres [20 ha]); and 1-99-05 1 MEN (1 1 acres 4.5 ha]). 
Portions of two THPs, 1-90-63 1 and 1-94-591 extend outside the 2.6 km (1.6-mile) radius. The 
majority of these logging activities involved seed tree and shelterwood cuts. 

Because of the existing market the current value of timber is low, there are no immediate future 
plans to harvest timber within the Oil Well Hill area. Hence, it is not possible to predict future 
logging activities. All of the land within the 1.6-mile radius is privately owned, and logging on 
the areas encompassed by these THPs has occurred in the past, and could occur in the future if 
timber prices are more favorable. 

No other actions likely to result in cumulative effects to listed species are currently being 
implemented or planned in the action area at this time. 

CONCLUSION 

After reviewing the current status of the northern spotted owl, the environmental baseline for the 
action area, the effects of implementing the proposed construction of the Willits Bypass project 
in Mendocino County, and its cumulative effects, it is the Service's biological opinion that the 
action, as proposed, is not likely to jeopardize the continued existence of the northern spotted 
owl. The Service reached this non-jeopardy conclusion based on the following factors: 

1. The proposed action will remove suitable spotted owl nesting, roosting and foraging 
habitat. Most of this loss of habitat will be permanent. That is, those portions of the 
habitat that will be permanently maintained as roadway, cut banks, fill slopes, and other 
areas permanently unvegetated or maintained as low vegetation will never recover its 
function as suitable spotted owl habitat. Despite this loss, the removal of suitable habitat 
has been reasonably minimized, in regards to the purpose and need of the action, through 
implementation of minimization measures identified in the project description. After 
completion of the proposed action, the known active spotted owl site will still encompass 
more than 40 percent suitable habitat within the provincial home range (1.3 mile radius of 
the known nest), and will contain more than 50 percent suitable habitat within the 0.7 mile 
radius area. 

2. One owl site will be affected by the loss of up to 32.4 acres of suitable habitat. Only a 
small portion of thls 32.4 acres occurs within the 70-acre owl core area, likely to be less 



than 10 acres. All of these acres to be removed are across the highway from the known site 
center. However, some of the acres to be removed are the better quality habitat remaining 
available to this already compromised site center. Despite the potential loss of this site 
center, the regional scale of the effect is small, affecting only a single known site within 
this province. 

3. One spotted owl nest site is known to occur within a distance of the borrow site such that it 
may be adversely affected by noise disturbance resulting from construction activities, under 
the proposed minimization measures. However, this site was not occupied when last 
surveyed in 1999 and 2000. Surveys will be conducted during the two years prior to the 
start of construction, to confirm occupancy of this site at that time. Surveys are anticipated 
to occur during the years 2007 and 2008. Should this spotted owl site, or another new site 
within one-quarter mile of the borrow site, be found to be occupied at that time, FHWA 
and Caltrans will consult with the Service at that time to address new information and 
consider minimization measures appropriate to the exact location of any known spotted 
owls. 

INCIDENTAL TAKE STATEMENT 

Section 9 of the Act and Federal regulations pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without a special exemption. Take is defined 
as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage 
in any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing behavioral patterns, including breeding, feeding, or sheltering. Harass is defined by 
the Service as intentional or negligent actions that create the likelihood of injury to listed species 
to such an extent as to significantly disrupt normal behavior patterns which include, but are not 
limited to, breeding, feeding or sheltering. Incidental take is defined as take that is incidental to 
and not the purpose of, the carrying out of an otherwise lawful activity. Under the terms of 
section 7(b)(4) and section 7(0)(2), taking that is incidental to and not intended as part of the 
agency action is not considered to be prohibited taking under that Act provided that such taking 
is in compliance with this Incidental Take Statement. 

Any Reasonable and Prudent Measures described below are non-discretionary, and must be 
undertaken by the FHWA so that it becomes a binding condition of any grant or permit issued to 
the applicant, as appropriate, for the exemption in section 7(0)(2) to apply. FHWA has a 
continuing duty to regulate the activity covered by this incidental take statement. If FHWA (1) 
fails to assume and implement the terms and conditions or (2) fails to require the applicant to 
adhere to the terms and conditions of the incidental take statement through enforceable terms that 
are added to the permit or grant document, the protective coverage of section 7(0)(2) may lapse. 
In order to monitor the impact of incidental take, FHWA must report the progress of the action 
and its impact on the species to the Service as specified in the Incidental Take Statement [50 
CFR §402.12(I)(3)]. 

AMOUNT OR EXTENT OF INCIDENTAL TAKE 



The Service anticipates that up to one pair of northern spotted owls associated with the site 
center on Oil Well Hill will be taken as a result of this proposed action. Implementing the 
proposed action would result in the removal of suitable habitat, and would adversely affect the 
species. This removal of suitable habitat would occur within a known northern spotted owl site 
center, and would harm the species as a result of loss of suitable habitat around an historically 
occupied and successfidly nest. The removal of up to 32.4 acres of suitable habitat would occur 
within the provincial home range of an known owl site, but would not remove sufficient habitat 
to result in harm to the species at the home range scale. Finally, should blasting occur at the 
excavation site, the sound level generated by such subsurface explosives would harass the 
species as a result of substantially elevated sound levels at a potentially occupied nest site. Up to 
one pair of northern spotted owls would be harassed by this elevated sound level. 

EFFECT OF THE TAKE 

In the accompanying biological opinion, the Service determined that this level of anticipated.take 
is not likely to result in jeopardy to the northern spotted owl. 

REASONABLE AND PRUDENT MEASURES 

No reasonable and prudent measures are necessary to minimize impacts of incidental take of 
northern spotted owls. Minimization measures agreed to by Caltrans and incorporated into the 
project description would sufficiently reduce the amount of take. 

TERMS AND CONDITIONS 

No terms and conditions are necessary because reasonable and prudent measures are deemed 
unnecessary. 

MONITORING REQUIREMENTS 

No monitoring requirements are necessary. 

REPORTING REQUIREMENTS 

Upon locating a dead or injured northern spotted owl, initial notification must be made to the 
Service's Division of Law Enforcement in Chico, California at (530) 342-8724 and Michael 
Long, Field Supervisor, Arcata Fish and Wildlife Office at (707) 822-7201 immediately, and in 
writing within three (3) working days. Notification must include the date, time, and location of 
the carcass; cause of death or injury, if known; and any other pertinent information. Care must 
be taken in handling injured animals to ensure effective treatment and care, and in handling dead 
specimens to preserve biological material in the best possible state for later analysis of cause of 
death. The finder has the responsibility to ensure that evidence intrinsic to the specimen is not 
unnecessarily disturbed, unless to remove it from the path of further harm or destruction. Should 
any treated listed species survive, the Service should be contacted regarding the disposition of 
the animal. In the case of take or suspected take of northern spotted owl not exempted in this 



biological opinion, the Arcata Fish and Wildlife Office and the Division of Law Enforcement 
shall be notified within 24 hours. 

COORDINATION OF INCIDENTAL TAKE WITH OTHER LAWS 

The Service will not refer the incidental take of any migratory bird or bald eagle for prosecution 
under the Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. $8 703-712), of the Bald 
and Golden Eagle Protection Act of 1940, as amended (16 U.S.C. $8 668-668d), if such take is in 
compliance with the terms and conditions (including amount and/or number) specified herein. 

CONSERVATION RECOMMENDATIONS 

Section 7(a)(l) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans, or to develop information. 

The Service provides Caltrans with the following conservation recommendations: 

1. Portions of the habitat disturbed during construction of the Willits Bypass may be 
appropriate to restore to conditions that promote the future growth of suitable habitat 
conditions. These conditions include limiting the extent of tree removal to that necessary 
for completing the construction work, replanting disturbed areas as appropriate to local, 
native conifer and hardwood tree species, and retention of large woody debris within 
planted areas. 

2. To minimize the permanent loss of suitable habitat, Caltrans should consider ways to 
minimize the width of the extraction area to that necessary for future highway alignment 
and right-of-way, avoiding creation of broad areas will little habitat value in the future. 
This approach would reduce overall habitat loss in the long term, and retain habitat that 
exists farther from the existing and future highway alignment. 

REINITIATION NOTICE 

This concludes formal consultation on the action outlined in your September 27,2005, request. 
As provided in 50 CFR 8402.16, reinitiation of formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or is 
authorized by law) and if: (1) the amount or extent of incidental take is exceeded; (2) new 
information reveals effects of the agency action that may affect listed species or critical habitat in 
a manner or to an extent not considered in this opinion; (3) the agency action is subsequently 
modified in a manner that causes an effect to the listed species or critical habitat that was not 
considered in this opinion; or (4) a new species is listed or critical habitat is designated that may 



be affected by the action. In instances where the amount or extent of incidental take is exceeded, 
any operations causing such take must cease pending reinitiation. 

Please contact staff biologist Ray Bosch at (707) 822-7201 should you have further questions 
regarding this consultation. 

Sincerely, 

cc: 

Michael M. Long 
v 

Field Supervisor 

Federal Highway Administration, Sacramento, California (Attn: Lanh Phan) 
California Department of Transportation, Eureka (Attn: John Bulinski) 
California Department of Transportation, Sacramento (Attn: Don Schmoldt) 
National Marine Fisheries Service, Santa Rosa (Attn: Tom Daugherty) 
California Department of Fish and Game, Yountville (Attn: Corinne Gray) 
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