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CHAPTER 4. IMPACT ASSESSMENT AND ESTIMATED
LEVEL OF TAKE
4.1

INTRODUCTION

The Butte Regional Conservation Plan (BRCP) impact assessment describes the adverse impacts
of implementing the covered activities described in Chapter 2, Covered Activities, including
implementation of the conservation measures described in Chapter 5, Conservation Strategy on
natural communities and covered species. The analysis of impacts reflects changes relative to
the existing conditions described in Chapter 3, Ecological Baseline Conditions.
The assessment of impacts on each covered natural community identifies the potential acreage of
the community that could be permanently and directly impacted (i.e., removed) as a result of
implementing the covered activities as well as impacts on associated vegetation, wildlife, and
ecosystem functions. The assessment of impacts on each covered species identifies the estimated
level of incidental take 1 (take) and, if applicable, potential effects on designated critical habitat.
The quantification of effects on covered species habitats is limited by the known distribution of
covered species within the Plan Area. Where information on a covered species’ occurrences and
occupied habitat is not available, the estimated impact is based on the loss or reduction in
function of areas assumed to provide habitat for the species using the habitat models presented in
Appendix A, Covered Species Accounts.

4.2

IMPACT ASSESSMENT APPROACH

The approach to the impact assessment relies on application of the best available information
regarding implementation of the BRCP covered activities (see Chapter 2, Covered Activities), the
distribution and acreage of natural communities and covered species habitats in the Plan Area,
known occurrences of covered species in the Plan Area (see Chapter 3, Ecological Baseline
Conditions, and Appendix A), and the ecological requirements and behaviors of covered species
(see Appendix A). Impacts are assessed based on an evaluation of the likely responses of the
natural communities and covered species to impact mechanisms associated with implementing
covered activities. The approach to analyzing impacts is, by necessity, at a landscape level
because of the large size of the Plan Area, the broad range of activities covered, and the long
duration of BRCP implementation. The impact assessment represents approximate impacts
rather than precise numbers; however, the acres of impacts on natural communities and covered

1

Take is defined under the Endangered Species Act (ESA) regulations as “to harass, harm, pursue, hunt, shoot, wound, kill,
trap, capture, or collect or attempt to engage in any such conduct” as it applies to federally listed species (ESA §3[19]); see
glossary for definitions of “harm” and “harass”). Take is defined under the California ESA as “hunt, pursue, catch, capture, or
kill, or attempt to hunt, pursue, catch, capture, or kill (California Fish and Game Code section 86).
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species habitat presented in this chapter specifies the total impacts on natural communities and
covered species habitats allowable under the BRCP.
The impact assessment addresses the impacts of the following major categories of covered
activities described in Chapter 2, Covered Activities, and listed below.
•

Permanent Development Projects and Recurring Maintenance Activities within Urban
Permit Areas (UPAs)
o Residential, commercial, public, industrial, and recreational facilities
o Recreational facilities
o Transportation facilities
o Pipeline facilities
o Utility services facilities, waste and wastewater management facilities, and flood
control and stormwater management facilities
o Vegetation management

•

Permanent Development Projects and Recurring Maintenance Activities outside UPAs
o Wastewater management facilities
o Transportation facilities
o Flood control and stormwater management
o Agricultural services facilities
o Vegetation management

•

Permanent Development Projects and Recurring Maintenance Activities within Water
and Irrigation Districts

•

Activities within BRCP Conservation Lands
o Habitat restoration
o Enhancement and management of protected lands
o Aquatic habitat improvements
o Establishment of covered plant species occurrences

4.2.1

Impact Category Definitions

Impacts are defined as adverse effects on biological resources that result from the covered
activities, specifically adverse effects on natural communities and the covered species habitat
they support, agricultural lands that support covered species habitat, and covered species
occurrences and populations. The effects can be temporary or permanent and direct or indirect;
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they can also be cumulative. These terms are defined and used in the BRCP as follows (see
Appendix P, Glossary of Terms).
•

Permanent Effects. Permanent effects are impacts of covered activities that result in
1) the injury or mortality of a covered wildlife or fish species, 2) removal of a covered
plant species, 3) irreversible permanent removal, degradation, or alteration of a land
cover type supporting habitat for covered and other native species, or 3) that affect the
functions of a land cover type as habitat for covered species for more than one year
following implementation of the activity (e.g., creating a new road through grassland).

•

Temporary Effects. Temporary effects are impacts of covered activities that 1) alter the
behavior of a covered wildlife or fish species during the duration of the activity, 2) alter
the habitat conditions supporting covered plants or shrimp species occurrences for a
period of less than one year following initiation of the activity, or 3) alter a land cover
type or that affect the functions of a land cover type as habitat for covered and other
native species for less than one year following initiation of the activity (e.g., clearing of
grassland for construction staging areas). Effects on the covered species habitat functions
of land cover alterations are only temporary only if the functions can be recovered to or
improved from preproject conditions. Temporary effects include disturbances, such as
noise and dust generation, associated with the operation of construction equipment that
can impact covered species (e.g., noise and visual disturbances may result in wildlife
avoiding habitat areas adjacent to construction sites).

•

Direct Effects. Direct effects are those effects on natural communities and covered
species and their habitats that are expected to occur immediately as a result of the
implementation of covered activities at the time and place of project implementation
(e.g., construction-related ground, noise, and visual disturbances). Direct effects can be
permanent or temporary.

•

Indirect Effects. Indirect effects are those effects on natural communities and covered
species and their habitats that are caused by or will result from the implementation of
covered activities and are later in time but still reasonably certain to occur. Indirect
effects are defined under United States Fish and Wildlife Service (USFWS) and National
Marine Fisheries Service (NMFS) joint regulations as “those that are caused by the
proposed action and are later in time, but are still reasonably certain to occur” (50 Code
of Federal Regulations [CFR] 402.02). For example, indirect effects could be increased
noise, disturbance by unattended pets, and night lighting as a result of homes built in
immediate proximity to habitat. Indirect effects of the covered activities are permanent,
and no temporary indirect effects have been identified with implementation of the BRCP
covered activities.

•

Cumulative Effects. Cumulative effects result from the incremental impact of the
covered activities when viewed together with past, present, and reasonably foreseeable
future actions. The Endangered Species Act (ESA) regulations define cumulative effects
as “those effects of future State or private activities, not involving federal activities, that
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are reasonably certain to occur within the action area of the federal action subject to
consultation.” 2 In the case of the BRCP, the “federal action” is the issuance of incidental
take permits by USFWS and NMFS, and the federal “action area” is the BRCP Plan
Area, as no impacts of covered activities are anticipated to extend beyond the Plan Area
boundary. This definition only applies to ESA section 7 analyses and differs from the
broader definition under National Environmental Policy Act of 1969 (NEPA) and
California Environmental Quality Act of 1970 (CEQA). Habitat Conservation Plans
(HCPs) are not required to discuss cumulative effects, however, as stated in the Habitat
Conservation Planning Handbook, “the applicant should help ensure that those
considerations required of the [USFWS and NFMS] by section 7 have been addressed in
the HCP” (USFWS and NFMS 1996). Accordingly, the BRCP addresses the cumulative
effects that could result from state, local, and private activities. Cumulative effects of all
projects with a federal nexus are analyzed in the BRCP environmental impact report
(EIR)/environmental impact statement (EIS) and are not addressed in the BRCP.

4.2.2

Impact Mechanisms

Impact mechanisms are defined as actions or results of actions to implement a covered activity
that result in adverse effects on natural communities and covered species. The impacts of
covered activities are determined based on the likely response of natural communities and
covered species to the impact mechanisms using the best available scientific and commercial
information and professional judgment. Impact mechanisms associated with the BRCP covered
activities are summarized by category in Table 4–1, Summary of Covered Activity Impact
Mechanisms and Associated Potential Adverse Impacts for Covered Activity Categories (see
separate file) and are described below. Impact mechanisms associated with implementation of
the covered activities result in permanent direct, temporary direct, and permanent indirect effects
on biological resources (see Section 4.2.1, Impact Category Definitions). No impact
mechanisms are identified that would result in temporary indirect effects. Consequently,
temporary indirect effects are not described further in the assessment of impacts on natural
communities (Section 4.3, Impacts on Natural Communities and Agricultural Habitats) and
covered species (Section 4.4, Impacts on Covered Species).
Impact mechanisms are grouped for the purposes of analysis and in accordance with the
description of covered activities presented in Chapter 2, Covered Activities. While Chapter 2,
Covered Activities, provides details on the activities themselves, this section describes how
groups of covered activities affect land cover and habitat for covered species. These descriptions
provide an overview of the direct and indirect effects that could result from each category of
covered activities. Required BRCP avoidance and minimization measures that are designed to
avoid or reduce the impacts of covered activities are presented in Chapter 6, Conditions on
Covered Activities.
2

50 Code of Federal Regulations (CFR) §402.02.
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Residential, Commercial, Public, and Industrial Facilities within UPAs

BRCP covered residential, commercial, public, and industrial facility permanent development
projects are described in Section 2.2.1.1, Residential, Commercial, Public, and Industrial
Facility Permanent Development Projects within UPAs. There are no impact mechanisms
associated with future maintenance of new residential, commercial, public, and industrial
facilities, because any activities undertaken to maintain these facilities are expected to be
implemented within existing development footprints 3 that do not support biological resources.
With the exception of culverts placed in small intermittent drainages along roads within the
footprint of new residential, commercial, public and industrial facilities, these activities do not
include construction and recurring maintenance of in-water structures.
4.2.2.1.1

Permanent Direct Effects

The primary impact mechanism for residential, commercial, public, and industrial permanent
development projects that result in permanent direct effects on natural communities and covered
species is the conversion of natural communities and habitat for covered and other native species
to developed land that does not support habitat. In addition to the permanent removal of natural
communities and agricultural lands that support habitat for covered and other native species,
such conversion may further fragment or isolate remaining natural habitat within the UPAs,
rendering it less suitable or unsuitable for use by covered species. The operation of equipment to
implement these permanent development projects also results in the removal of covered and
other native plant species and injury or mortality of covered and other native wildlife species that
cannot avoid operating equipment (e.g., crushing or striking of individuals, destruction of nests
with eggs or nestlings). Accidental introduction of contaminants within project construction
sites associated with construction-related activities (e.g., fuel spills) could also either result in
mortality or inhibit normal behaviors of covered and other native wildlife species that are
sensitive to and come into contact with these contaminants.
4.2.2.1.2

Temporary Direct Effects

The impact mechanism for residential, commercial, public and industrial permanent development
projects on natural communities and covered species is the operation of construction-related
equipment. 4 Noise, visual, and other disturbances (e.g., ground vibrations, night lighting of
construction sites) associated with operation of construction-related equipment can result in
3

4

Development footprints are the physical area within which the permanent development projects described in Chapter 2,
Covered Activities, are assumed to be implemented. Permanent development footprints shown in Figures 4–1 to 4–10 are from
the County and city general plans but do not necessarily indicate where all future projects will be located.
Residential, commercial, public, and industrial facility permanent development projects are assumed to result in the complete
conversion of natural communities and agricultural lands within project footprints. Consequently, there are no temporary
direct impacts on natural communities and agricultural lands within project footprints. Operation of construction-related
equipment to implement residential, commercial, public, and industrial facility permanent development projects will avoid
perennial stream channels and banks, thus avoiding the potential for temporary direct effects of construction-related
disturbances on aquatic species and habitat.
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temporary abandonment or reduction in use of habitat areas by covered and other native wildlife
species adjacent to work sites. Erosion, dust, and sedimentation associated with constructionrelated disturbance of soils during construction periods may also reduce the function of receiving
waters and land surfaces as habitat for covered and other native species (e.g., increased turbidity,
reduced dissolved oxygen, covering of plants with soil).
4.2.2.1.3

Permanent Indirect Effects

Impact mechanisms associated with residential, commercial, public, and industrial permanent
development projects that result in permanent indirect effects on natural communities and
covered species include increased human activity associated with human occupancy of new
facilities adjacent to natural communities and agricultural lands supporting covered species
habitats and the creation of impermeable ground surfaces (e.g., paved or compacted land).
Noise, visual, and other disturbances associated with occupancy and use of new facilities can
result from increases in ambient noise levels (e.g., traffic noise, lawn mowers) and visual
disturbances that cause reduction in use or abandonment of habitat adjacent to new developments
(e.g., increased traffic, increased intrusion of humans into adjacent habitat areas, night lighting of
habitat areas emanating from adjacent structures). Occupancy of new facilities will result in
increased risk for injury or mortality of covered and other native wildlife species. For example,
increased traffic associated with new developments adjacent to habitat areas increases the risk
for vehicle-wildlife collisions (e.g., crushing of small mammals, reptiles, and amphibians present
on road surfaces; flying birds being hit by moving vehicles). Loose pets (e.g., dogs and cats) can
result in increased predation (e.g., cats preying on small mammals and nesting birds) and
harassment of native wildlife (e.g., dogs chasing deer). Increased levels of human access into
adjacent habitat areas also increases the risk for wildfire that could result in temporary, periodic
removal of vegetation that supports habitat for covered and other native species.
Occupancy of new residential developments can exacerbate the introduction or spread of
nonnative species. For example, ornamental or aquarium species released in the wild may
introduce new plants, animals, or diseases to resident populations. New species may spread to
adjacent habitat areas and outcompete and displace native species; they can also hybridize
(interbreed) with local native plants and animals, thereby disrupting the genetics of the native
population. Such hybridization can affect native populations in several ways, including poor
growth and reproduction.
Increasing the extent of impermeable surfaces may alter local surface runoff patterns (i.e., timing
and amount of runoff) that support vernal pool habitat native vegetation (e.g., wetland and
riparian vegetation). Increases in the amount of runoff, especially during storm events, can result
in greater levels of scour and/or incision of local creeks, increased sediment loads, alterations of
downstream hydrology, and decreased groundwater recharge. High runoff temperature may also
result in an increase of in-stream water temperatures when runoff enters local streams affecting
habitat conditions for covered species and other native aquatic organisms. Occupancy of new
facilities may increase the amount of pollutants, such as grease, oil, and detergents that can be
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transported from residences during wet weather. An increase in the quantity of pollutants
reaching local streams through higher runoff may affect the biological and physical
characteristics of aquatic habitats for covered fish and other native aquatic organisms.
4.2.2.2

Recreational Facilities within UPAs

Covered recreational facility permanent development projects and recurring maintenance
activities are described in Sections 2.2.1.2, Recreation Facility Permanent Development Projects
within UPAs and 2.2.2.1, Recreation Facility Recurring Maintenance Activities within UPAs
respectively.
4.2.2.2.1

Permanent Direct Effects

Impact mechanisms associated with the development and recurring maintenance of recreational
facilities that result in permanent direct effects on natural communities and covered species
include those described for residential, commercial, public, and industrial facility permanent
development projects in Section 4.2.2.1, Residential, Commercial, Public, and Industrial
Facilities within UPAs. In addition, the construction of new pedestrian bridges across streams
could locally alter the structure of in-stream channel habitat (e.g., in-stream woody debris,
substrate) for covered fish and other native aquatic species if construction and bridge structures
(e.g., abutments) disturb channel banks and stream beds.
Impact mechanisms for recurring recreational facility maintenance activities that result in
permanent direct effects on natural communities and covered species include the operation of
maintenance-related equipment and operation of the Sycamore Pool bladder dam. Operation of
maintenance-related equipment can result in the removal of covered and other native plant
species and injury or mortality of covered and other native wildlife species that cannot avoid
operating equipment (e.g., crushing or striking of individuals, destruction of nests with eggs or
nestlings). The accidental introduction of contaminants associated with construction-related
activities (e.g., fuel spills) could also result in mortality or inhibit normal behaviors of covered
and other native wildlife and fish species that are sensitive to and come into contact with these
contaminants. The likelihood for these adverse effects, however, is considered to be low,
because most maintenance activities will occur within the developed footprint of recreational
facilities that do not support habitat and because, given the generally small size of maintenance
equipment and short duration of equipment operation, any spills of contaminants will be small
and highly localized.
Maintenance of Sycamore Pool in Big Chico Creek includes weekly dewatering from late May
through early September. Dewatering of the pool could strand and result in injury or mortality of
covered fish and other native aquatic organisms if they are not able to escape the pool during
dewatering operations.
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Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of recreational
facilities that result in temporary direct effects on natural communities and covered species,
include those described for residential, commercial, public, and industrial facility permanent
development projects in Section 4.2.2.1. In addition, operation of equipment in stream channels
to construct facilities (e.g., pedestrian bridges, maintenance of Sycamore Pool along Big Chico
Creek) could mobilize sediment from stream beds and banks, causing increasing turbidity that
could temporarily affect habitat conditions for covered fish species and other native aquatic
organisms. Equipment-related noise, visual disturbances, and vibrations associated with
operating construction- and maintenance-related equipment in and near channels could also
cause covered and other native aquatic species (e.g., fish, reptiles, and amphibians) to
temporarily reduce use of or avoid habitat areas upstream and downstream from project sites
during periods when equipment is operating.
4.2.2.2.3

Permanent Indirect Effects

Impact mechanisms associated with the development of new recreational facilities that result in
permanent indirect effects on natural communities and covered species include those described
for residential, commercial, public, and industrial facility permanent development projects in
Section 4.2.2.1. In addition, increased human activity (e.g., trails) in and adjacent to natural
habitat areas result in noise and visual disturbances that can affect habitat use by covered and
other native wildlife, increased risk for vehicle-wildlife collisions associated with increased
traffic adjacent to habitat areas, increased collection of native plants and wildlife, trampling of
plants, harassment of wildlife by pets, and other such disturbances. Incidental take associated
with legal recreational uses, however, is only extended to Butte County Association of
Governments (BCAG) as the Implementing Entity and Permittees for the indirect effects of
allowable recreational uses (i.e., take caused by actions of individual recreationalists is not
covered).
Maintenance of new golf courses and other high maintenance recreational facilities may increase
the amount of pollutants (e.g., petroleum-based chemicals) that can be transported from
maintained facilities during wet weather. An increase in the quantity of pollutants reaching local
streams may affect the biological and physical characteristics of aquatic habitats for covered fish
species and other native aquatic organisms.
4.2.2.3

Transportation Facilities within UPAs

BRCP covered transportation facility permanent development projects and recurring
maintenance activities are described in Sections 2.2.1.3, Transportation Facility Permanent
Development Projects within UPAs and 2.2.2.2, Transportation Facility Recurring Maintenance
Activities within UPAs, respectively.
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Permanent Direct Effects

Impact mechanisms associated with the development and recurring maintenance of
transportation facilities that result in permanent direct effects on natural communities and
covered species include those described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1. In addition, construction of new
roads may create barriers that disrupt movements of covered and other native wildlife species
(e.g., small mammals, reptiles, amphibians) among habitat areas.
As described for permanent direct effects of residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1, the operation of equipment to
implement and maintain transportation facility projects could also result in the removal of
covered and other native plant species and injury or mortality of covered and other native
wildlife species. Direct effects on individual plants and wildlife is expected to be low for
projects to widen existing roads and road maintenance activities because they will occur within
existing rights of way (ROWs) that support low functioning habitat (i.e., low herbaceous
vegetation typically dominated by nonnative vegetation adjacent to roads that are subject to
ongoing traffic-related disturbances) and thus less likely to support occurrences of covered and
other native species. However, impact assumptions for these activities are described fully in
Section 2.2.2.2. Accidental introduction of contaminants within construction- and maintenancerelated project sites (e.g., fuel spills) could also result in mortality or inhibit normal behaviors of
covered and other native wildlife and fish species that are sensitive to and come into contact with
these contaminants.
The construction of new and replacement bridges across streams could permanently alter instream channel habitats (e.g., in-stream woody debris, substrate) as a result of operating
equipment and placing structures (e.g., bridge abutments) in stream channel banks and stream
beds. Removal of woody and other debris from channels may cause alteration of in-channel
aquatic habitat structure and hydrodynamics and may affect cover for covered and other native
fish species, and basking and foraging habitat available for reptile species (e.g., western pond
turtle).
4.2.2.3.2

Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of
transportation facilities that result in temporary direct effects on natural communities and
covered species include those described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1. For new roadway projects, these
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impact mechanisms only affect natural communities and covered species in areas outside of the
ROWs of the new roadways. 5
Impact mechanisms associated with construction of replacement and new bridges and
maintaining bridges on near- and in-stream habitats that may result in temporary direct effects
are the same as described for recreational facilities in Section 4.2.2.2, Recreational Facilities
within UPAs.
4.2.2.3.3

Permanent Indirect Effects

Impact mechanisms associated with transportation facility projects that result in permanent
indirect effects on natural communities and covered species include increased risk for injury and
mortality of covered and other native wildlife species from collisions with vehicles resulting
from traffic associated with new roads and increased traffic on widened existing roads. Noise
and visual disturbances associated with traffic on new roads may also reduce the use of habitat
adjacent to new roads by covered and other native species that are sensitive to such disturbances.
New roads may also alter local surface runoff patterns (i.e., timing and amount of runoff) that
support vernal pool habitats and native vegetation. Traffic along new roads and higher traffic
volume on widened roads may increase the amount of petroleum-based pollutants (e.g., oil) that
can be transported from road surfaces during wet weather. An increase in the quantity of
pollutants reaching local streams may affect the biological and physical characteristics of aquatic
habitats for covered fish species and other native aquatic organisms.
Placement of new bridge abutments in channels may create habitat for nonnative predatory fish
that increases predation mortality on native fishes (e.g., juvenile salmonids).
4.2.2.4

Pipeline Facilities within UPAs

BRCP covered pipeline facility permanent development projects and recurring maintenance
activities are described in Sections 2.2.1.4, Pipeline Facility Permanent Development Projects
within UPAs and 2.2.2.3, Pipeline Facility Recurring Maintenance Activities within UPAs,
respectively.
4.2.2.4.1

Permanent Direct Effects

Impact mechanisms associated with the development and recurring maintenance of pipeline
facilities that result in permanent direct effects on natural communities and covered species
include those described for residential, commercial, public, and industrial facility permanent
development projects in Section 4.2.2.1. In addition to injury and mortality of covered and other
native wildlife species that could result from equipment operation, covered and other native
5

As described in Section 4.2.3, Assumptions Used to Calculate Acreage Impacts on Natural Communities and Covered Species
Habitats, transportation facility permanent development projects are assumed to result in the complete conversion of natural
communities and agricultural lands within project ROWs. Consequently, there are no construction- and maintenance related
temporary direct impacts on habitat supporting covered and other native species within project footprints.
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wildlife species that enter excavated trenches may not be able to escape and be subject to injury
or mortality (e.g., predation, starvation, hypothermia).
4.2.2.4.2

Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of pipeline
facilities that result in temporary direct effects on natural communities and covered species are
the same as described for residential, commercial, public, and industrial facility permanent
development projects in Section 4.2.2.1. For new pipeline projects, these impact mechanisms
only affect natural communities and covered species in areas outside of the new pipeline
ROWs.6
4.2.2.4.3

Permanent Indirect Effects

No impact mechanisms that could result in permanent indirect effects on natural communities
and covered species are associated with the development and recurring maintenance of pipeline
facilities because they are assumed to be located within existing developed areas that do not
support habitat or within the total development footprint of new residential, commercial, public,
and industrial facility permanent development projects.
4.2.2.5

Utility Services Facilities within UPAs

BRCP covered utility services facility permanent development projects and recurring
maintenance activities are described in Sections 2.2.1.5, Utility Services Facility Permanent
Development Projects within UPAs and 2.2.2.4, Utility Service Facilities Recurring Maintenance
Activities within UPAs, respectively.
4.2.2.5.1

Permanent Direct Effects

Impact mechanisms associated with the development and recurring maintenance of utility
services facilities that result in permanent direct effects on natural communities and covered
species include those described for residential, commercial, public, and industrial facility
permanent development projects in Section 4.2.2.1. In addition to injury and mortality of
covered and other native wildlife species that could result from equipment operation, wildlife
that enter excavated electric, telecommunications, and gas line trenches may not be able to
escape and be subject to injury or mortality (e.g., predation, starvation, hypothermia).
Construction of above ground electric transmission lines increases the risk for collisions of
covered and other native bird species with transmission lines and the risk for electrocution of
birds that perch on transmission poles/towers.
6

Within UPAs, pipeline facility projects are assumed to result in the complete conversion of natural communities and
agricultural lands within project footprints. Consequently, there are no temporary direct impacts on natural communities and
agricultural lands within project footprints. Operation of construction-related equipment to implement pipeline facility
projects will avoid perennial stream channels and banks, thus avoiding the potential for temporary direct effects of
construction-related disturbances on aquatic species and habitat.
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Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of utility
services facilities that result in temporary direct effects on natural communities and covered
species are the same as described for residential, commercial, public, and industrial facility
permanent development projects in Section 4.2.2.1. For new utility projects, these impact
mechanisms only affect natural communities and covered species in areas outside of the ROWs
of the new utilities. 7
4.2.2.5.3

Permanent Indirect Effects

No impact mechanisms that could result in permanent indirect effects on natural communities
and covered species are associated with the development and recurring maintenance of utility
services facilities because they are assumed to be located within existing developed areas that do
not support habitat or within the total development footprint of new residential, commercial,
public, and industrial facility permanent development projects.
4.2.2.6

Waste and Wastewater Management Facilities within UPAs

BRCP covered waste and wastewater facility permanent development projects and recurring
maintenance activities are described in Sections 2.2.1.6, Waste and Wastewater Management
Facility Permanent Development Projects within UPAs and 2.2.2.5, Waste and Wastewater
Management Facility Recurring Maintenance Activities within UPAs, respectively.
4.2.2.6.1

Permanent Direct Effects

Impact mechanisms associated with the development and recurring maintenance of waste and
wastewater management facilities that result in permanent direct effects on natural communities
and covered species include those described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1. In addition to injury and mortality of
covered and other native wildlife species that could result from equipment operation, wildlife
that enter excavated force main, effluent line, sewer line, discharge line, reclamation line, and
mainline trenches may not be able to escape and be subject to injury or mortality (e.g., predation,
starvation, hypothermia).
4.2.2.6.2

Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of waste and
wastewater management facilities that result in temporary direct effects on natural communities

7

Within UPAs, utility services facility projects are assumed to result in the complete conversion of natural communities and
agricultural lands within project footprints. Consequently, there are no temporary direct impacts on natural communities and
agricultural lands within project footprints.
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and covered species are the same as described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1. 8
4.2.2.6.3

Permanent Indirect Effects

Impact mechanisms associated with the development of new waste and wastewater management
facilities that result in permanent indirect effects on natural communities and covered species
include increased risk for injury and mortality of covered and other native wildlife species
resulting from collisions with vehicles using new facility access roads and increased noise and
visual disturbances that may be associated with operation of new or expanded facilities.
Construction of new sewer lines and mainlines and expansion of the Neal Road landfill could
alter local surface and subsurface hydrology that could adversely affect vernal pools and native
vegetation that is supported by existing hydrological conditions. New roads may also alter local
surface runoff patterns (i.e., timing and amount of runoff) that support vernal pool habitats and
native vegetation. Toxic compounds that may be present in stormwater runoff from the
expanded Neal Road landfill could kill native vegetation and could alter the behavior or result in
mortality of covered and other wildlife and fish species that are sensitive to the compounds. The
likelihood for such effects is considered minimal because the landfill expansion will be designed
and operated consistent with the requirements of applicable federal and state laws and
regulations.
4.2.2.7

Flood Control and Stormwater Management Facility Permanent
Development Projects within UPAs

BRCP covered flood control and stormwater management facility permanent development
projects and recurring maintenance activities are described in Sections 2.2.1.7, Flood Control
and Stormwater Management Facility Permanent Development Projects within UPAs and
2.2.2.6, Flood Control and Stormwater Management Recurring Maintenance Activities within
UPAs, respectively.
4.2.2.7.1

Permanent Direct Effects

Impact mechanisms associated with the development and recurring maintenance of flood control
and stormwater management facilities that result in permanent direct effects on natural
communities and covered species include those described for residential, commercial, public,
and industrial facility permanent development projects in Section 4.2.2.1. In addition,
construction of new linear infrastructure (e.g., flood channels, levees/dikes, and flood walls) may
create barriers to movement of wildlife species with limited mobility (e.g., small mammals).
Ongoing and periodic removal of vegetation and other debris from streambeds, channels, and
other flood conveyance structures that support native wildlife and fish species could result in
8

Within UPAs, waste and wastewater facility permanent development projects are assumed to result in the complete conversion
of natural communities and agricultural lands within project footprints. Consequently, there are no temporary direct impacts
on natural communities and agricultural lands within project footprints.
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permanent localized alteration of water temperatures and in-channel habitat structure for native
aquatic species.
4.2.2.7.2

Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of flood control
and stormwater management that result in temporary direct effects on natural communities and
covered species are the same as described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1. 9
4.2.2.7.3

Permanent Indirect Effects

Impact mechanisms associated with the development of new flood control and stormwater
management that result in permanent indirect effects on natural communities and covered species
include increased risk for injury and mortality of covered and other native wildlife species
resulting from collisions with vehicles using new facility access roads. Construction of new
flood control structures (e.g., grading or other modifications to runoff patterns) could alter the
hydrology of adjacent habitats, including localized dewatering of floodplain habitats supporting
covered and other native species. This may also contribute to permanent alterations to habitat
structure in areas supporting covered and other native species (e.g., changes in vegetation type).
Steep-sided, concrete-lined stormwater channels may pose additional risks to wildlife species by
trapping individuals or causing drowning mortality. Lack of vegetation along new linear flood
control structures (e.g., levees) bisecting habitat areas may result in increased predation risk for
covered and other native amphibians, reptiles, and small mammals.
4.2.2.8

Vegetation Management Recurring Maintenance Activities within UPAs

BRCP covered vegetation management recurring maintenance activities are described in
Sections 2.2.2.7, Vegetation Management Recurring Maintenance Activities within UPAs and
2.3.2.4, Vegetation Management Recurring Maintenance Activities outside UPAs.
4.2.2.8.1 Permanent Direct Effects
Impact mechanisms associated with vegetation management recurring maintenance activities that
result in permanent direct effects on natural communities and covered species include operation
of maintenance-related equipment that may result in direct injury or mortality of covered and
other native wildlife species. For example, juvenile mammals and ground-nesting birds could be
disturbed or injured by mowing equipment, or rodent burrows used by covered species could be
obliterated by disking of fire breaks. Construction and maintenance of new fire breaks in tree
9

As described in Section 4.3.3, Assumptions Used to Calculate Acreage Impacts on Natural Communities and Covered Species
Habitats, flood control and stormwater management permanent development projects are assumed to result in the complete
conversion of natural communities and agricultural lands within project ROWs. Consequently, there are no construction- and
maintenance-related temporary direct impacts on habitat supporting covered and other native species within project footprints.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-14

Impact Assessment and Estimated Level of Take

Chapter 4

and shrub dominated habitats converts them to herbaceous dominated habitats, resulting in a
change in the type and diversity of native species using the affected habitat area. 10
4.2.2.8.2

Temporary Direct Effects

Impact mechanisms associated with vegetation management recurring maintenance activities that
result in temporary direct effects on natural communities and covered species include operation
of maintenance-related equipment. Noise and visual disturbances associated with vegetation
management activities may result in temporary reduced availability of habitat for covered and
other native species. The introduction of contaminants associated with vegetation managementrelated activities (e.g., fuel spills) may cause morbidity or mortality of covered and other native
species coming in contact with contaminants. Erosion and sedimentation associated with ground
disturbance of soils (e.g., disking to maintain firebreaks) may result in reduced function of
receiving waters and land surfaces as habitat for covered and other native species (e.g., increased
turbidity, reduced dissolved oxygen, silting over vegetation).
4.2.2.8.3

Permanent Indirect Effects

The impact mechanism associated with recurring vegetation management activities that could
result in permanent indirect effects on natural communities and covered species is the creation of
fire breaks in tree and shrub dominated habitats that create wide linear bands of open habitat.
The creation of these open habitat areas within otherwise closed-canopied habitats could increase
the risk of predation on small mammals, reptiles and amphibians that move through the created
patches of open habitat.
4.2.2.9

Wastewater Management Facilities outside UPAs

BRCP covered wastewater facility permanent development projects and recurring maintenance
activities are described in Sections 2.3.1.1, Wastewater Management Facility Permanent
Development Activities outside UPAs and 2.3.2.1, Wastewater Management Facility Recurring
Maintenance Activities outside UPAs, respectively. Impact mechanisms associated with the
development and recurring maintenance of waste and wastewater management facilities outside
of UPAs that result in impacts on natural communities and covered species are the same as those
described for waste management facilities within UPAs in Section 4.2.2.6, Waste and
Wastewater Management Facilities within UPAs.
4.2.2.10

Transportation Facilities outside UPAs

BRCP covered transportation facility permanent development projects and recurring
maintenance activities are described in Sections 2.3.1.2, Transportation Facility Permanent
Development Activities outside UPAs and 2.3.2.2, Transportation Facility Recurring
10

Recurring maintenance of existing fire breaks does not result in additional impacts on habitat because the activities maintain
the existing habitat condition.
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Maintenance Activities outside UPAs, respectively. Impact mechanisms associated with the
development and recurring maintenance of transportation facilities outside of UPAs that result in
impacts on natural communities and covered species are the same as those described for
transportation facilities within UPAs in Section 4.2.2.3, Transportation Facilities within UPAs.
4.2.2.11

Agricultural Services Facilities outside UPAs

BRCP covered agricultural services facilities permanent development projects are described in
Section 2.3.1.3, Agricultural Services Permanent Development Activities outside UPAs. Impact
mechanisms associated with the development agricultural services facilities outside of UPAs that
result in impacts on natural communities and covered species are the same as those described for
residential, commercial, public, and industrial facility permanent development projects in
Section 4.2.2.1. The magnitude and likelihood of permanent indirect effects, however, is
expected to be much lower than described for residential, commercial, public, and industrial
facility permanent development projects because new agricultural services facilities are expected
to be located in agricultural lands that are subject to existing high levels of disturbance and that
support habitat for relatively few native species relative to developments that are located
adjacent to natural habitats.
4.2.2.12 Flood Control and Stormwater Management Recurring Maintenance
outside UPAs
BRCP covered flood control and stormwater management recurring maintenance activities are
described in Section 2.3.2.3, Flood Control and Stormwater Management Recurring
Maintenance Activities outside UPAs.
4.2.2.12.1

Permanent Direct Effects

The impact mechanism associated with the recurring maintenance of flood control and
stormwater management facilities that result in permanent direct effects on natural communities
and covered species is the operation of maintenance-related equipment. Operation of equipment
may result in direct injury or mortality of covered and other native wildlife species that are
unable to avoid operating equipment (e.g., crushing of wildlife in burrows by operation of
tracked equipment). 11
4.2.2.12.2

Temporary Direct Effects

The impact mechanism associated with the recurring maintenance of future and existing flood
control and stormwater management facilities that result in permanent direct effects on natural
11

As described in Section 4.3.3, Assumptions Used to Calculate Acreage Impacts on Natural Communities and Covered Species
Habitats, flood control and stormwater management recurring maintenance activities are assumed to maintain the existing
modified vegetation conditions present on flood control levees. Consequently, there are no maintenance-related permanent
direct impacts on habitat supporting covered and other native species within maintained areas.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-16

Impact Assessment and Estimated Level of Take

Chapter 4

communities and covered species is the operation of maintenance-related equipment. Noise,
visual, and other disturbances (e.g., ground vibrations) associated with operation of maintenancerelated equipment can result in temporary abandonment or reduction in use of habitat areas by
covered and other native wildlife species adjacent to work sites.
4.2.2.12.3

Permanent Indirect Effects

No impact mechanisms that could result in permanent indirect effects on natural communities
and covered species are associated with the recurring maintenance of flood control and
stormwater management facilities.
4.2.2.13

Water and Irrigation District Facilities

BRCP covered water and irrigation district permanent development projects and recurring
maintenance activities are described in Section 2.4, Covered Activities within Water and
Irrigation Districts.
4.2.2.13.1 Permanent Direct Effects
Impact mechanisms associated with rerouting of canals and recurring maintenance of water and
irrigation district facilities that result in permanent direct effects on natural communities and
covered species include those described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1.1, Permanent Direct Effects. In
addition, the placement of rerouted canals may create barriers to or restrict the movement of
native wildlife between habitat patches that are bisected by the canals (e.g., small mammals).
This impact, however, is expected to be minimal because rerouted canals are expected to be
located primarily on existing agricultural lands that typically support wildlife species for which
canals would not pose a barrier to their movement.
Operation of equipment to maintain water and irrigation district canals and ditches could result in
periodic ongoing removal of vegetation that supports habitat for covered and other native species
and result in injury or mortality of individuals that cannot avoid operating equipment (e.g.,
wildlife in burrows, amphibians).
4.2.2.13.2

Temporary Direct Effects

Impact mechanisms associated with the development and recurring maintenance of water and
irrigation district facilities that result in temporary direct effects on natural communities and
covered species include those described for residential, commercial, public, and industrial
facility permanent development projects in Section 4.2.2.1. In addition, irrigation canals may be
temporarily dewatered during maintenance periods resulting in a temporary loss of habitat for
covered and other native aquatic species.
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Permanent Indirect Effects

No impact mechanisms that could result in permanent indirect effects on natural communities
and covered species are associated with the development and recurring maintenance of water and
irrigation district facilities because they are assumed to be located within the working landscape
of existing agricultural lands that are subject to ongoing disturbances.
4.2.2.14

Habitat Restoration

BRCP habitat restoration conservation measures are described in Section 5.4.2.1, CM4: Develop
and Implement Site Specific Wetland and Riparian Restoration Plans.
4.2.2.14.1

Permanent Direct Effects

Impact mechanisms associated with habitat restoration activities that result in permanent direct
effects on natural communities and covered species include the conversion of cultivated lands,
dredger tailings, and lands dominated by herbaceous vegetation to riparian, vernal pool, and
emergent wetland land cover types; conversion of cultivated land to create greater sandhill crane
roosting habitat; and operation of restoration-related equipment. Land cover type conversion
will result in the loss of habitat for covered and other native wildlife species for which the
restored land cover types do not also support habitat for those species. 12 Operation of
restoration-related equipment could result in injury or mortality of covered and other native
wildlife species that cannot avoid operating equipment. Accidental introduction of contaminants
within project construction sites associated with construction-related activities (e.g., fuel spills)
could also result in mortality or inhibit normal behaviors of covered and other native wildlife
species that are sensitive to and come into contact with these contaminants.
4.2.2.14.2

Temporary Direct Effects

The impact mechanisms associated with habitat restoration activities that result in temporary
direct effects on natural communities and covered species is the operation of restoration-related
equipment. Restoration equipment and material staging areas and access roads may result in
temporary impacts on habitat located outside of habitat restoration footprints. The area of
affected habitat associated with each restoration project, however, is expected to be relatively
small (e.g., less than 1 acre) and will be restored following completion of restoration activities.
Noise and visual disturbances associated with operation of restoration-related equipment can
result in temporary abandonment or reduction in use of habitat areas by covered and other native
wildlife species adjacent to restoration sites. Erosion, dust and sedimentation associated with
12

It is expected that the primary land cover type on which vernal pools will be restored is grassland with vernal swales that
historically supported vernal pools with high ecological functions and that emergent wetlands will be restored primarily on rice
land or seasonal managed wetland. As such, the restoration actions are assumed to increase the ecological functions of the
converted land cover types for covered species from existing conditions.
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construction-related disturbance of soils during construction periods may also reduce the
function of receiving waters and land surfaces as habitat for covered and other native species
(e.g., increased turbidity, reduced dissolved oxygen, covering of plants with soil).
4.2.2.14.3

Permanent Indirect Effects

No impact mechanisms that could result in permanent indirect effects on natural communities
and covered species are associated with habitat restoration activities because the overall change
in ecological functions of restored habitats for covered species will be increased from existing
conditions.
4.2.2.15

Enhancement and Management of Protected Lands

BRCP conservation measures to enhance and manage BRCP conservation lands are described in
Sections 5.4.2.2, Enhance Protected Natural Communities for Covered Species and 5.4.2.3,
CM6: Maintain and Enhance Public and Easement Habitat Lands for Covered Species.
4.2.2.15.1

Permanent Direct Effects

Impact mechanisms associated with the enhancement and management of BRCP conservation
lands that result in permanent direct effects on natural communities and covered species include
the development of conservation land management-related infrastructure (e.g., access roads,
fences, small outbuildings, signage) and operation of habitat enhancement and managementrelated equipment. Development of infrastructure will result in the removal of relatively small
areas of land cover supporting habitat for covered and other native wildlife species. New access
roads are expected to be unimproved (e.g., unpaved two-track roads, gravel surfaced secondary
roads) and have narrow ROWs (e.g., no road shoulder). Consequently, new access roads are not
expected to create barriers to the movement of covered and other native wildlife species.
Management of some conservation lands may require establishment and maintenance of new fire
breaks. Maintenance of fire breaks are primarily expected to retain the existing land cover (e.g.,
grassland), but alter vegetation structure following disking of firebreaks during the dry season. 13
Operation of vehicles and other equipment necessary to manage BRCP conservation lands could
result in injury or mortality of covered and other native wildlife species that cannot avoid
operating equipment. Accidental introduction of contaminants within project construction sites
associated with construction-related activities (e.g., fuel spills) could also result in mortality or
inhibit normal behaviors of covered and other native wildlife species that are sensitive to and
come into contact with these contaminants.

13

Firebreaks are not expected to be established in oak woodland and savanna and riparian land cover types. If firebreaks must be
established in these land cover types, it would result in conversion of these land cover types to herbaceous-dominated habitats.
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Temporary Direct Effects

Impact mechanisms associated with the enhancement and management of BRCP conservation
lands that result in temporary direct effects on natural communities and covered species include
those described for habitat restoration activities in Section 4.2.2.14, Habitat Restoration.
Mechanical and chemical removal/control of nonnative vegetation may result in the temporary
removal of small patches of vegetation associated with ground disturbance and vegetation
removal in the immediate vicinity of where such actions are implemented. The effects of these
activities on natural communities and covered species is expected to be low because each
maintenance event typically will be of short duration and will only affect small patches of habitat
(e.g., less than 1 acre).
Temporary direct effects of noise and visual disturbances associated with periodic controlled
public access for education (e.g., scheduled school classes) and recreation (e.g., bird watching)
on designated BRCP conservation lands can result in temporary abandonment or reduction in use
of habitat areas by covered and other native wildlife species adjacent to public access sites (e.g.,
trails).
4.2.2.15.3

Permanent Indirect Effects

No impact mechanisms that could result in permanent indirect effects on natural communities
and covered species are associated with BRCP conservation land enhancement and management.
4.2.2.16

Aquatic Habitat Improvements

BRCP conservation measures to enhance and manage BRCP conservation lands and aquatic
resources are described in Sections 5.4.3.3, CM9: Replenish Spawning Gravels for Salmonids,
5.4.3.4, CM10: Remove Impediments to Upstream and Downstream Fish Passage, and 5.4.3.5,
CM11: Remove, Modify, or Screen Unscreened Diversions.
4.2.2.16.1

Permanent Direct Effects

Impact mechanisms associated with aquatic habitat improvement activities that result in
permanent direct effects on natural communities and covered species include removal of riprap
from banks, operation of habitat enhancement-related equipment in stream channels, and
placement of material in channels. Riprap removal, operation of equipment in channels, and
placement of spawning gravels in stream channels may remove riparian vegetation from channel
banks (e.g., vegetation growing through riprap, vegetation removed for equipment access) and
will alter the existing in-channel habitat structure for covered fish and other native aquatic
organisms. Operation of habitat enhancement-related equipment could result in injury or
mortality of covered and other native aquatic and wildlife species that cannot avoid operating
equipment. Accidental introduction of contaminants within habitat enhancement sites associated
with equipment operation activities (e.g., fuel spills) could also result in mortality or inhibit
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normal behaviors of covered and other native aquatic and wildlife species that are sensitive to
and come into contact with these contaminants.
4.2.2.16.2

Temporary Direct Effects

Impact mechanisms associated with aquatic habitat improvement activities that result in
temporary direct effects on natural communities and covered species include those described for
habitat restoration activities in Section 4.2.2.14. Noise and vibration disturbances associated
with operation of equipment in and adjacent to stream channels can result in temporary
abandonment or reduction in use of habitat areas by covered fish and other native aquatic
organisms upstream and downstream from habitat enhancement sites. Operation of equipment in
and adjacent to channels and placement of spawning gravels could result in temporary
degradation of water quality conditions (e.g., turbidity) for native aquatic species that may result
in temporary abandonment of habitat and increased risk of predation downstream of habitat
enhancement sites.
4.2.2.16.3

Permanent Indirect Effects

Impact mechanisms associated with aquatic habitat improvement activities that result in
permanent direct effects on natural communities and covered species include removal of riprap
from banks, placement of spawning gravels, and removal of in-channel debris to improve fish
passage. Removal of riprap and in-channel debris and placement of spawning gravels may result
in localized alterations in channel form and patterns of erosion and sedimentation that over time
change aquatic habitat structure and function from existing conditions.
4.2.2.17
4.2.2.17.1

Establishment of Covered Plant Species Occurrences
Permanent Direct Effects

Impact mechanisms associated with the establishment of covered plant species occurrences that
result in permanent direct effects on natural communities and covered species include the
collection of seed from existing covered plant species occurrences and equipment operation. Site
preparation and planting activities may cause the removal of native vegetation, including covered
plant species. Associated ground disturbance may injure or kill covered shrimp species (e.g.,
burying shrimp cysts) and bury seeds of covered plant species too deeply to support their
subsequent germination. Seed collection activities could also result in damage of individual
plants from which seed is collected. Collection of seeds or plants from one site and translocation
to another could also result in the inadvertent transfer of non-native and/or invasive seeds/plants
and could introduce or spread at both collection sites and establishment sites. The likelihood for
these effects is considered low because seed will be collected using methods approved by
USFWS and California Department of Fish and Wildlife (CDFW).
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Temporary Direct Effects

Impact mechanisms associated with the establishment of covered plant species occurrences that
result in temporary direct effects on natural communities and covered species include those
described for habitat restoration activities in Section 4.2.2.14.
4.2.2.17.3

Permanent Indirect Effects

Impact mechanisms associated with the establishment of covered plant species occurrences that
result in permanent direct effects on natural communities and covered species include the
collection of seed from existing covered species plant occurrences. Seed collection may result in
short-term reductions in the abundance of the species of plant at the collection site from which
seeds are collected. The likelihood for this effect is considered low because seed will be
collected using methods approved by USFWS and California Department of Fish and Game
(CDFW).

4.2.3

Assumptions Used to Calculate Acreage Impacts on Natural
Communities and Covered Species Habitat

The acreage of natural communities and modeled and mapped covered species habitats that
could be directly and indirectly affected by permanent development covered activities within and
outside the UPAs was assessed based on the planned future permanent development footprints
shown in Figures 4-1 through 4-10 (see separate files). Assumptions regarding the design (e.g.,
area of impact footprints) and implementation of permanent development projects and
assumptions for implementation of recurring maintenance activities that were used to conduct the
assessment of acreage impacts are presented in Table 4–2, Covered Activity Implementation
Assumptions Used to Conduct the Assessment of Impacts on Natural Communities and Modeled
Covered Species Habitat (see separate file).

4.2.4

Assessment of Impacts on Natural Communities and
Agricultural Habitats

Effects of the impact mechanisms described for each category of covered activity described in
Section 4.2.2, Impact Mechanisms on natural communities and agricultural habitats are assessed
quantitatively and qualitatively. The following describes how impacts on BRCP natural
communities and agricultural habitats were determined by impact category.
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Permanent Direct Effects

Permanent direct effects (described in Section 4.2.2) for which permanent development
footprints 14 were estimated using GIS by intersecting the BRCP land cover type Geographic
Information System (GIS) data layer with the planned future permanent development footprints
identified in the County and city general plans and other planning documents that have been
prepared for the covered activities (e.g., regional recreation plans) (Figures 4-1 to 4-10). For
permanent development projects for which project footprints are not defined in existing plans but
for which sufficient information is available, hypothetical GIS footprints were developed based
on a reasonable interpretation of the project descriptions. For permanent development projects
for which sufficient information is not available to develop a reasonable hypothetical GIS
footprint, a limit on the extent and location of allowable impacts was established. Assumptions
used to evaluate permanent direct effects of covered activities without a defined footprint are
described in Table 4–2.
The footprint location of implemented permanent development projects within and outside of the
UPAs may differ from the permanent development project footprints shown in Figures 4–1 to
4-10. Any such differences between planned and actual project footprints will be minor and
must be consistent with all applicable elements of the BRCP. In addition, the total acreage of
each natural community and agricultural habitat type that may be removed within each UPA and
outside the UPAs by Conservation Acquisition Zone (CAZ) cannot exceed the amounts provided
for in Section 4.5, Requested Level of Take and Permit Coverage.
The GIS intersection of the land cover type GIS data layer with the permanent development
project GIS footprint data layer represents the acreage of each natural community and land cover
type that could be permanently and directly affected by the permanent development projects.
The GIS-generated acreage of riparian, emergent wetland, and grassland with vernal swale
complex land cover types that could be affected was then adjusted downward to reduce the
extent of allowable impacts on these land cover types within specified UPAs and in specified
CAZs outside of UPAs. These limits on the acreage of these land cover types that may be
permanently and directly affected by permanent development projects were applied because
these land cover types support covered species habitats that have declined substantially both
within California and the Plan Area. These impact reductions were determined through
examining the distribution of these land cover types within the permanent development project
footprints (Figures 4–1 to 4–10) to estimate the acreage of each of the land cover types that could
be reasonably avoided through project design and application of the avoidance and minimization
measures described in Chapter 6, Conditions on Covered Activities. In addition, because
implementation of the covered activities will not remove perennial stream courses, GISgenerated impacts on perennial stream courses resulting from slight spatial inconsistencies
14

Development footprints are the physical area within which planned future permanent development described in Chapter 2,
Covered Activities, are assumed to be implemented. Permanent development footprints shown in Figures 4-1 to 4-10 are from
the County and city general plans.
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between the permanent development footprint and land cover type GIS data layers, are not
considered as impacts. The reductions made to the allowable acreage of impact on riparian,
emergent wetland, and grassland with vernal swale complex land cover types and perennial
stream courses (subsumed in the open water land cover type) are described in footnotes to the
natural community impact tables (see Table 4–3, Maximum Extent of Permanent Direct Impacts
on Natural Communities and Land Cover Types within the Plan Area and Table 4–4, Maximum
Extent of Natural Communities and Land Cover Types Removed (Permanent Direct Effects) with
Implementation of the Covered Activities in CAZs and UPAs [separate files]).
4.2.4.2

Temporary Direct Effects

Temporary direct effects (described in Section 4.2.2) of noise and visual disturbances associated
with construction of permanent development projects are assessed quantitatively using the GIS
planned future permanent development data layer (Figures 4–1 to 4–10). Temporary direct
effects, on average, are assumed to extend 500 feet from the edge of each permanent
development footprint into the surrounding land cover types outside of the footprints. The area
of temporary direct effect on a particular native species may be lesser or greater than 500 feet
(see Section 4.2.5.4, Temporary Direct Effects and Table 4–5, Distances Used to Model the
Extent of Construction-Related Temporary Direct Effects and Permanent Indirect Effects of
Permanent Development Facility Projects on Modeled Covered Species Habitats and
Occurrences from Project Footprint Boundaries) depending on the sensitivity of the species to
construction-related disturbances and site-specific conditions (e.g., topography or presence of
trees that serve as visual barriers). The acreage of temporary direct effects for each natural
community and land cover and agricultural habitat type was determined by intersecting the
BRCP GIS land cover type data layer with the 500-foot buffer extending from the edge of each
of the GIS permanent development footprints. The acreage of affected area that is also located
within 500 feet of existing permanent developments was also calculated because this acreage is
also currently impacted by the existing developments (Figure 4–11, Example Calculation of the
Acreage of Temporary Direct Effects of Construction of Permanent Development Projects on
Natural Communities and Modeled Covered Species Habitat [see separate file]).
Except as noted in Table 4–2, all construction-related activities associated with implementation
of permanent development projects that result in temporary removal or ground disturbance to
land cover types (e.g., operation of construction-related equipment, use of equipment and
material staging areas) are assumed to result in permanent direct impacts on affected land cover
types. Consequently, no temporary direct impacts on land cover types comprising the natural
communities are described in the impact assessment for permanent development projects.
Temporary direct effects associated with implementation of covered recurring maintenance
activities and covered activities that do not have a defined footprint were assessed qualitatively
and are described for each of the natural communities and agricultural habitats in Section 4.3.
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Permanent Indirect Effects

With the exception of impacts on the hydrology supporting vernal pools in grassland with vernal
swale, permanent indirect effects (described in Section 4.2.2) are quantitatively defined for
permanent development projects using the methods and 500-foot assumed distance of effect from
project footprints as described for temporary direct effects in Section 4.2.1 (see Figure 4–12,
Example Calculation of the Acreage of Permanent Indirect Effects of Occupancy of New
Developments on Natural Communities and Modeled Covered Species Habitat [separate file] and
footnotes in Table 4–5). Depending on the sensitivity of native species to disturbances
associated with human occupancy of new permanent development and site-specific conditions
(e.g., topography or presence of trees that serve as visual barriers), the area of permanent indirect
effect may be lesser or greater than 500 feet (see Table 4–5).
Permanent indirect effects of permanent development projects on hydrological conditions
supporting vernal pools in grassland with vernal swale are assumed, based on USFWS guidance,
to extend, on average, 250 feet from the edge of each project footprint into the surrounding
grassland with vernal swale complex land cover type where present. The acreage of permanent
indirect effects on vernal pools was determined by intersecting the BRCP land cover type GIS
data layer with the 250-foot buffer extending from the edge of each of the GIS permanent
development footprints. The acreage of affected area was then reduced by the acreage of each
affected area that is also located within 250 feet of existing permanent developments because this
acreage is currently impacted by the existing developments (Figure 4–13, Example Calculation
of the Acreage of Permanent Indirect Effects of Construction of New Development Projects on
Hydrologic Conditions Supporting Grassland with Vernal Swale [see separate file]). In
instances where a hydrologic barrier (i.e., paved roads, water supply canals, drainage ditches,
flood control channels, creek beds) was located between vernal pools and the covered activity
work site, the area of impact was assumed to only extend to the barrier (see Figure 4–14,
Example Calculation of the Acreage of Permanent Indirect Effects of New Development Projects
on Hydrologic Conditions Supporting Grassland with Vernal Swale where Hydrologic Barriers
are Present [separate file]).
Permanent indirect effects associated with implementation of covered recurring maintenance
activities and covered activities that do not have a defined footprint were assessed qualitatively
and are described for each natural communities and agricultural habitats in Section 4.3.

4.2.5

Assessment of Impacts on Covered Species

The acreage of impacts on habitat for 34 of the 40 covered species is determined quantitatively
using the species habitat models described in Appendix A using the methods described below.
Impacts on California black rail habitat are estimated based on general associations of its habitat
with wetland land cover types (see Section 4.4.7, California Black Rail, for a description of
assumptions), and impacts on Blainville’s horned lizard, Conservancy fairy shrimp, lesser
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saltscale, veiny monardella, and California beaked-rush habitat are qualitatively described based
on their habitat requirements and distribution of known occurrences in the Plan Area.
4.2.5.1

Species Take Avoidance Requirements

Implementation of the covered activities must avoid direct mortality or injury of CDFWdesignated fully protected wildlife species and removal (i.e., damage or destruction) of covered
plant species for which a biological objective to avoid their removal is established (see Section
5.3.2.3, Species-Level Goals and Objectives). Removal will be avoided with implementation of
Avoidance and Minimization Measures (AMMs) (described in Chapter 6, Conditions on Covered
Activities). Implementation of the covered activities must avoid direct mortality or injury of
species covered by the Migratory Bird Treaty Act (MBTA). If a covered species covered by the
MBTA is listed under the federal ESA, the section 10(a)(1)(B) permit can at that point serve as a
Special Purpose Permit under the MBTA. The assessment of impacts on these species in Section
4.4 assumes that direct impacts on individuals of the following species will be avoided, with the
exception described below.
•

Greater sandhill crane

•

California black rail

•

Western yellow-billed cuckoo

•

American peregrine falcon

•

Bald eagle

•

White-tailed kite

•

Western spadefoot toad

•

Conservancy fairy shrimp

•

Hoover’s spurge

•

Hairy Orcutt grass

•

Slender Orcutt grass

•

Veiny monardella

•

Greene’s tuctoria

Take of the covered plant species listed above will only be permitted if the species conservation
requirements for these species described in Table 4–6, Take Limits for Covered Species (see
separate file) are met. If the conservation provisions are met, take will only be permitted for
occurrences of these covered plant species if in consultation with USFWS and CDFW, it is
determined that the taking would not remove a significant occurrence that is necessary to
maintain the genetic diversity or maintain the regional distribution of the species.
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In addition to impact limits on covered species habitat (see Sections 4.4 and 4.5), the impact
analysis further assumes the application of the take limits described Table 4–6 for the following
species.
•

Tricolored blackbird

•

Bank swallow

•

Blainville’s horned lizard

•

Ferris’ milkvetch

•

Lesser saltscale

•

Ahart’s dwarf rush

•

Ahart’s paronychia

•

California beaked-rush

•

Red Bluff dwarf rush

•

Butte County meadowfoam

•

Butte County checkerbloom

•

Butte County golden clover

4.2.5.2

Species Habitat Models

Habitat models were developed for 34 of the covered species for which there was sufficient
information to develop a GIS-based habitat model that reasonably reflects the understanding of
each species behaviors and the physical and biological elements that constitute their habitat
types. The species habitat models were developed for use in conducting the assessment of
impacts on these species’ habitats because information regarding the complete distribution of
habitat areas occupied by these species is not available or feasible to collect. The models are
based on various combinations of parameters of vegetation, soils, water features, geology, and
topography used to circumscribe habitat for each of the species and species-specific requirements
and behaviors (e.g., maximum typical distance between patches of nesting and foraging habitats
that a species will travel) that can be spatially modeled using available and specifically
developed GIS databases. The structure, underlying assumptions, and GIS-data layers
comprising the habitat models are described for each species in Appendix A.
Effects of the impact mechanisms described for each category of covered activity described in
Section 4.2.2 on covered species are assessed quantitatively and qualitatively. The following
describes how impacts on BRCP covered species were determined by impact category.
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Permanent Direct Effects

The acreage of modeled habitat that could be permanently and directly impacted (i.e., removed)
was determined by intersecting the GIS habitat model layers for each species (see Appendix A)
with the future permanent development footprint data layer (Figures 4–1 to 4–10). The GIS
intersection of modeled habitat with the permanent development project footprints represents the
acreage of each species modeled habitat type that could be permanently removed. The GISgenerated extent of modeled habitat that would be permanently and directly affected for species
with habitat models that include riparian, emergent wetland, and grassland with vernal swale
complex land cover types was adjusted downward as described in Section 4.2.4.1, Permanent
Direct Effects for impacts on natural communities to reduce the extent of allowable impact on
these covered species. For the six covered species for which habitat models are not developed,
the impact mechanisms and the probability for permanent direct effects on occupied habitat is
qualitatively described.
Implementation of the covered activities could result in injury or mortality of covered wildlife
and fish species and damage or destruction of covered plant species. Sufficient information
regarding the occurrence of some covered species is available to quantify direct impacts on
individuals. Direct impacts on known occurrences of covered plant and fairy shrimp species for
which there is not a prohibition on their removal (Section 4.2.5.1, Species Take Avoidance
Requirements) was determined by intersecting the GIS species occurrence data layers (see
Appendix A) with the permanent development footprint data layer (Figures 4–1 to 4–10).
Impacts on known California black rail and Blainville’s horned lizard and tricolored blackbird,
bank swallow, Swainson’s hawk, bald eagle, and American peregrine falcon nest sites 15 were
similarly determined. Known covered plant and fairy shrimp occurrences and nest sites that are
located within permanent development project footprints are considered to be directly impacted
(i.e., removed) unless there is an avoidance and minimization measure identified in Chapter 6,
Conditions on Covered Activities that will require that the impact be avoided. For most of the
covered species, sufficient information regarding the location of occupied habitat and their
abundance is not available to quantitatively determine the number of individual covered species
that could be directly impacted by the covered activities. For these species, the impact
mechanisms and the probability for direct impacts on individual covered wildlife, fish, and plant
species is qualitatively described.
4.2.5.4

Temporary Direct Effects

The acreage of modeled habitat for each of the covered species that could be temporarily
removed by implementation of permanent development covered activities is included in the
acreage determined for permanent direct effects (i.e., modeled habitat that is permanently
removed). Except as noted in Table 4–2, the assumptions used to conduct the impact assessment
15

Removal of nest sites will not result in injury or mortality of individuals of these species because these impacts must be
avoided as described in Section 4.2.5.1 and provided for in the avoidance and minimization measures in Section 5.4.4.
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for permanent development projects assumes that all temporary impacts on habitat are permanent
(e.g., staging areas for transportation facility permanent development projects are assumed to be
located within the ROW, within which all habitat is assumed to be permanently removed).
Temporary direct effects of recurring maintenance covered activities on modeled habitat and
plant occurrences are qualitative described.
Temporary direct effects of noise, visual, and other disturbances (e.g., ground vibrations), dust
generation, sedimentation and other effects associated with the construction of permanent
development projects are quantitatively defined using the GIS permanent development project
data layer (Figures 4–1 to 4–10) and species habitat model GIS data layers. Temporary direct
effects on each covered species, on average, are assumed to extend the distances indicated in
Table 4–5 from the edge of each project footprint into the surrounding modeled habitat area for
each of the covered species. Depending on site-specific conditions (e.g., topography or presence
of trees that serve as visual barriers), the area of temporary direct effect may be lesser or greater
than the distances indicated in Table 4–5. For example, a large stand of trees between a
permanent development project construction site and a western burrowing owl nesting burrow
located within 500 feet (from Table 4–5) of the construction site will screen construction-related
visual disturbances such that owls using the burrow may not be adversely affected by these
disturbances (i.e., harassment). Conversely, if there is a direct line of sight between a
construction site that is operating multiple pieces of heavy construction equipment
simultaneously and a western burrowing owl nesting burrow located farther than 500 feet (from
Table 4–5) from the construction site, owls using the burrow could be adversely affected (i.e.,
harassment) by the construction-related noise and visual disturbances.
The acreage of temporary direct effects on each covered species was determined using GIS by
intersecting the BRCP land cover type GIS data layer with the distance buffers indicated in Table
4–5 extending from the edge of each of the GIS permanent development footprints into modeled
habitat for each of the covered species. The acreage of affected area for each covered species
that is also located within the same distance of existing permanent developments was also
calculated because this acreage is also currently impacted by the existing developments (see
Figure 4–11). For the six covered species for which habitat models are not developed, the
impact mechanisms and the probability for temporary direct effects on occupied habitat is
qualitatively described.
Temporary direct effects associated with implementation of covered recurring maintenance
activities and covered activities that do not have a defined footprint were assessed qualitatively
and are described for each of the covered species in Section 4.4.
4.2.5.5

Permanent Indirect Effects

The acreage of permanent indirect effects (described in Section 4.2.2) on modeled covered
species habitat are determined for permanent development projects using the methods and
assumed distances of effect from project footprints (see Table 4–5) as described above for
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temporary direct effects in Section 4.2.4.2, Temporary Direct Effects (see Figure 4–12). The
acreage of permanent indirect impacts on modeled habitat for vernal pool species as determined
using this method was then reduced as described for the grassland with vernal swale complex
land cover type in Section 4.2.4.3, Permanent Indirect Effects. Depending on the sensitivity of
each covered species to disturbances associated with human occupancy of new permanent
development and site-specific conditions (e.g., topography or presence of trees that serve as
visual barriers), the area of permanent indirect effect may be lesser or greater than the distances
indicated in Table 4–5. For the six covered species for which habitat models are not developed,
the impact mechanisms and the probability for permanent indirect effects on occupied habitat is
qualitatively described.
Permanent indirect effects associated with implementation of covered recurring maintenance
activities and covered activities that do not have a defined footprint were assessed qualitatively
and are described for each covered species in Section 4.4.

4.2.6

Assessment of Impacts on Designated Critical Habitat

Potential impacts on the primary constituent elements (PCEs) of designated critical habitat in the
Plan Area are assessed. Critical habitat has been designated within the Plan Area for the
following species.
•

Central Valley spring-run Chinook salmon

•

Central Valley steelhead

•

Vernal pool tadpole shrimp

•

Conservancy fairy shrimp

•

Vernal pool fairy shrimp

•

Hoover’s spurge

•

Hairy Orcutt grass

•

Butte County meadowfoam

•

Greene’s tuctoria

The location of critical habitat units are presented in Appendix A for each of the species for
which critical habitat is designated. Descriptions of the PCEs for each species’ designated
critical habitat are presented in Section 4.4.
Methods used to determine the acreage of modeled habitat within each designated critical habitat
unit for the invertebrate and plant species that could be removed by covered activities was
determined using the same methods as described for covered species in Section 4.2.5.3,
Permanent Direct Effects. The potential effects of each covered activity on the PCEs of each
critical habitat unit were qualitatively assessed using aerial imagery. The covered activities will
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not remove designated critical habitat for the covered fish species and potential effects on the
PCEs for these designated critical habitat areas were qualitatively assessed.

4.3

IMPACTS ON NATURAL COMMUNITIES AND AGRICULTURAL HABITATS

This section describes the adverse effects on natural communities and agricultural habitats
resulting from the impact mechanisms of planned future permanent development projects,
recurring maintenance activities, and the BRCP conservation measures (CMs) within the Plan
Area (see Chapter 2, Covered Activities, and Section 5.4, Conservation Measures) described in
Section 4.2, Impact Assessment Approach. The impacts of the covered activities on each natural
community and agricultural habitat are described for each of these covered activity categories,
segregated by location within and outside of UPAs. The expected outcomes of implementing the
covered activities, including the BRCP conservation measures, for the natural communities and
agricultural habitats are described in Section 5.5, Conservation Provided for Natural
Communities. The impact mechanisms associated with each of the covered activity categories
that could result in permanent and temporary direct effects and permanent indirect effects on
natural communities and agricultural habitats are presented in Table 4–1. No impact
mechanisms are identified that could result in temporary indirect effects.
The maximum extent (acreage or linear) of each natural community and agricultural habitat that
will be removed (i.e., permanent direct impacts) with implementation of the covered activities is
summarized for the Plan Area in Table 4–3 and presented by CAZ and UPA in Table 4–4. The
maximum acreage of permanent indirect and temporary direct impacts on natural communities
and agricultural habitat types are presented in Appendix K, Temporary Direct and Permanent
Indirect Effects of Covered Activities. Figure 4–15 through Figure 4–20 (see separate files)
depict the extent and location of each natural community that will be removed within and outside
of UPAs based on the location of planned future development described in Chapter 2, Covered
Activities, and depicted in Figures 4–1 to 4–10. As described in Section 4.2, the actual footprint
location where each of the permanent development activities will be implemented may differ
from that shown in Figures 4-15 to 4-20. The acreage of each natural community that could be
removed by the permanent development activities, however, will not exceed the acreages
indicated in Table 4–4 for locations within and outside of UPAs.
Clean Water Act (CWA) jurisdictional wetlands and other waters may occur as inclusions within
each of the natural communities and agricultural habitat types that could be affected by
implementation of the covered activities. Impacts of implementing the covered activities on
jurisdictional wetlands are described in Section 4.7, Jurisdictional Wetlands and Other Waters
Impacts.
The avoidance and minimization measures that will be applied during implementation of the
covered activities to avoid and minimize impacts on the land cover types comprising each of the
natural communities are presented in Table 4–7, Avoidance and Minimization Measures that
Reduce the Level of Impact of the Covered Activities on Natural Community Land Cover Types
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and Covered Species (see separate file). Table 4–7 only includes avoidance and minimization
measure titles, a full description of each avoidance and minimization measure is presented in
Chapter 6, Conditions on Covered Activities.

4.3.1

Oak Woodland and Savanna

The maximum acreage of the oak woodland and savanna natural community that will be
permanently affected, directly and indirectly, with implementation of the covered activities is
24,766 acres (see Table 4–3, Appendix K and Figure 4–15, Oak Woodland and Savanna: Direct
Impacts of Covered Activities).
4.3.1.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of construction- and
maintenance-related equipment) could result in injury or mortality of covered and other native
wildlife species that are unable to avoid operating equipment (e.g., small mammals, reptiles,
amphibians) and removal of covered plant species. For example, reptiles and amphibians
aestivating underground could be crushed by operation of ground-disturbing equipment or
disturbed ground vibrations. The potential for injury and mortality of native wildlife species is
considered to be low for highly mobile species (e.g., birds, large mammals). Implementation of
the applicable AMMs indicated in Table 4–7, however, will avoid or minimize the potential for
these effects on covered and other native species associated with oak woodland and savanna.
The accidental introduction of contaminants associated with operation of construction- and
maintenance-related equipment (e.g., fuel spills) could adversely affect individual native wildlife
and other organisms that come into contact with and are sensitive to the contaminant(s). The
potential for this effect is considered low, because most wildlife are likely to avoid work sites in
response to ongoing noise and visual disturbances associated with equipment operation. In
addition, implementation of the applicable AMMs indicated in Table 4–7 provides for
containment and rapid cleanup of releases that may occur, thus reducing exposure risk and the
period that individuals could be exposed to contaminants.
4.3.1.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,478 acres of blue oak savanna, 3,817 acres of blue oak woodland, 513 acres of interior live oak
woodland, and 5,517 acres of mixed oak woodland (Table 4–3 and Figure 4–15). Indirect effects
of permanent development projects will result in reduced functions of up to 1,200 acres of blue
oak savanna, 4,160 acres of blue oak woodland, 509 acres of interior live oak woodland, and
7,574 acres of mixed oak woodland, 10,876 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (Appendix K). Figure O–1, Oak Woodland and
Savanna Habitat in the Plan Area with full BRCP Implementation in Appendix O, Conservation
Outcome Figures and Table 4–3 provide the acreage and percentage of oak woodland and
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savanna remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.3.1.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, Bangor, Foothill
Area, and Neal Road Drop-Off and Recycling Facility UPAs will result in permanent direct
effects on up to 1,469 acres of blue oak savanna, 3,794 acres of blue oak woodland, 507 acres of
interior live oak woodland, and 5,469 acres of mixed oak woodland (see Tables 4-5 and 4-6,
Figure 4–15).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause covered and other native wildlife associated with the oak
woodland and savanna community to reduce their use of affected habitat areas during the period
these activities are implemented. Based on an average 500-foot distance from permanent new
developments within which temporary direct effects will occur (Section 4.2.4, Assessment of
Impacts on Natural Communities and Agricultural Habitats), up to 1,200 acres of blue oak
savanna, 4,160 acres of blue oak woodland, 509 acres of interior live oak woodland, and 7,574
acres of mixed oak woodland will be temporarily and directly affected by permanent
development covered activities Plan Area-wide 16, 10,876 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). The potential
for temporary direct effects on oak woodland and savanna will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could affect use of oak woodland and savanna habitats adjacent to new permanent
developments by covered and other native wildlife and result in damage of covered plant species
and other native vegetation. For example, lighting may affect native wildlife species that are
active nocturnally and cause them to avoid habitat around permanent development. In addition,
uncontrolled pets may depredate individuals and nests of covered and other bird species, as well
as slower moving species, such as reptiles and amphibians, and increased human activity in
16

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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adjacent natural habitat areas could increase the risk for wildfire, resulting in periodic loss of
habitat for associated covered and other native species.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (Section 4.2.4), up to 1,200 acres of blue oak savanna,
4,160 acres of blue oak woodland, 509 acres of interior live oak woodland, and 7,574 acres of
mixed oak woodland will be permanently and indirectly affected by permanent development
covered activities Plan Area-wide 17, 10,876 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). These permanent indirect effects will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.3.1.2.2 Outside of Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 9 acres of blue oak savanna, 23 acres of blue oak woodland, 6 acres of interior live oak
woodland, and 48 acres of mixed oak woodland outside of UPAs in the Cascade Foothills and
Sierra Foothills CAZs (see Table 4–4 and Figure 4–15).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on oak woodland and savanna communities are the same
as described for the temporary direct effects of implementing permanent development projects in
the UPAs. The potential for temporary direct effects on oak woodland and savanna will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (Section 4.2.4), up to 1,200 acres of blue oak savanna,
4,160 acres of blue oak woodland, 509 acres of interior live oak woodland, and 7,574 acres of
mixed oak woodland will be temporarily and directly affected by permanent development
covered activities Plan Area-wide 18, 10,876 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).

17
18

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The effects of
these impact mechanisms on oak woodland and savanna communities are the same as described
for the permanent indirect effects of implementing permanent development projects in the UPAs.
The level of these effects, however, is expected to be less than that associated with permanent
development projects within UPAs, because they do not include residential developments that
are expected to support higher levels of human activity than nonresidential developments.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 1,200 acres of blue oak savanna,
4,160 acres of blue oak woodland, 509 acres of interior live oak woodland, and 7,574 acres of
mixed oak woodland will be permanently and indirectly affected by permanent development
covered activities Plan Area-wide 19, 10,876 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). These permanent indirect effects will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.3.1.3

Recurring Maintenance Activities

4.3.1.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on oak woodland
and savanna described in Section 4.3.1.1, Effects Common among Covered Activities, there are
no additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on oak woodland and savanna.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on oak woodland and savanna are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs, except
that the duration of maintenance-related activities is generally expected to be less and more
localized than that of construction-related activities. The potential for temporary direct effects

19

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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on oak woodland and savanna will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on oak woodland
and savanna.
4.3.1.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on valley oak
woodland and savanna described in Section 4.3.1.1, there are no additional impact mechanisms
associated with implementation of recurring maintenance activities that are expected to result in
permanent direct effects on oak woodland and savanna.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on oak woodland and savanna are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs, except
that the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on oak woodland
and savanna.
4.3.1.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Implementation of conservation measures CM3, Identify High Priority Locations for Wildlife
Passage Structures and Secure Funding, and CM5, Enhance Protected Natural Communities for
Covered Species, provide for enhancing and managing all BRCP protected lands, including
protected oak woodland and savanna. Restoration of vernal pools and other seasonal wetlands
under CM4, Develop and Implement Site Specific Wetland and Riparian Restoration Plans, if
implemented in oak savanna will alter the structure of the understory but will not result in
removal of oak savanna habitats. With the exception of the potential impact mechanisms and
associated effects on oak woodland and savanna described in Section 4.3.1.1, there are no
additional impact mechanisms associated with implementation of conservation measures that are
expected to result in permanent direct effects on valley oak woodland and savanna.
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Temporary Direct Effects
The primary temporary direct effects on oak woodland and savanna will result from the
operation of equipment and other activities related to implementing habitat enhancement and
management actions in or adjacent to BRCP conservation lands that cause temporary noise,
visual, and other disturbances (Table 4–1). The effects of these impact mechanisms on oak
woodland and savanna are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs. The potential for temporary direct
effects on oak woodland and savanna will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on oak
woodland and savanna, because actions implemented in BRCP protected habitats will not be
associated with increasing human or pet presence, noise, traffic risks, or other impact
mechanisms that could result in permanent indirect effects (Table 4–1).

4.3.2

Grassland

The maximum acreage of the grassland natural community that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 16,224 acres (see
Table 4–3, Appendix K, and Figure 4–16, Grassland: Direct Impacts of Covered Activities
[separate files]).
4.3.2.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of covered and other native wildlife species that may be unable
to avoid equipment operations (e.g., small mammals, reptiles, amphibians) and removal of
covered plant species, including vernal pools or their hydrological functions. For example,
reptiles and amphibians aestivating underground may be disturbed and/or experience mortality if
present at locations where ground-moving/breaking construction activities occur. In addition,
activities that occur near or within vernal pools may alter hydrological conditions through
drainage and runoff, which may affect the functions of vernal pools for covered species, by
altering habitat structure and water chemistry. The potential for injury and mortality of native
wildlife species is considered to be low for highly mobile species (e.g., birds, large mammals).
Implementation of the applicable AMMs indicated in Table 4–7, however, will avoid or
minimize the potential for these effects on covered and other native species associated with
grasslands.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual native wildlife and other
organisms that come into contact with and are sensitive to the contaminant(s) is considered low,
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because individuals are expected to avoid work sites with ongoing noise and visual constructionrelated disturbances. In addition, implementation of the applicable AMMs indicated in Table 4–
7 provides for containment and rapid cleanup of releases that may occur, thus reducing exposure
risk and the period that individuals could be exposed to contaminants.
4.3.2.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
7,694 acres of grassland and 1,391 acres of grassland with vernal swale complex (Table 4–3 and
Figure 4–16). Indirect effects of permanent development projects will result in reduced
functions of up to 6,408 acres of grassland and 731 acres of grassland with vernal swale
complex, 4,479 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (Appendix K). Figure O–2, Grassland and Grassland with Vernal
Swale Complex Habitat in the Plan Area with full BRCP Implementation in Appendix O and
Table 4–3 provide the acreage and percentage of grassland remaining within the Plan Area
(including BRCP protected lands and lands that are not impacted by the covered activities) with
full implementation of the covered activities.
4.3.2.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Honcut,
Oroville, Bangor, Foothill Area, and Neal Road Drop-Off and Recycling Facility UPAs will
result in permanent direct effects on up to 7,338 acres of grassland and 1,289 acres of grassland
with vernal swale complex (see Tables 4-5 and 4-6, Figure 4–16).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause covered and other native wildlife associated with the
grassland community to reduce their use of affected habitat areas during the period these
activities are implemented. Other temporary direct effects (altered runoff, dust) may affect water
quality of vernal habitats. Based on an average 500-foot distance from permanent new
developments within which temporary direct effects will occur (Section 4.2.4), up to 6,408 acres
of grassland and 731 acres of grassland with vernal swale complex will be temporarily and
directly affected by permanent development covered activities Plan Area-wide 20, 4,479 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). The potential for temporary direct effects on grassland will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
20
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Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could affect use of grassland habitats that are adjacent to new permanent
developments by covered and other native wildlife and result in damage of covered plant species
and other native vegetation. For example, lighting may affect native wildlife species that are
active nocturnally and cause them to avoid habitat around permanent development. In addition,
uncontrolled pets may depredate individuals and nests of covered and other bird species, as well
as reptile and amphibian species, and increased human activity in adjacent natural habitat areas
could increase the risk for wildfire, resulting in periodic loss of habitat for associated covered
and other native species. The hydrology supporting vernal pools and other seasonal wetlands
may be altered as a result of construction of new road surfaces and grading and soil compaction.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (Section 4.2.4), up to 421 acres of 6,408 acres of grassland
and 731 acres of grassland with vernal swale complex will be permanently and indirectly
affected by permanent development covered activities Plan Area-wide 21, 4,479 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Because temporary direct effects associated with projects have been included within the
footprint for permanent direct effects, the acreage of permanent indirect effects for each project
is the same as and not in addition to the acreage of temporary direct effects (see Appendix K). In
addition, based on an average 250-foot distance from permanent new developments within which
permanent indirect effects on hydrologic conditions will occur (Section 4.2.4), hydrologic
conditions supporting vernal pools and seasonal wetlands present in up to 257 acres of grassland
with vernal swale complex will be permanently and indirectly affected by permanent
development covered activities Plan Area-wide 22 (see Appendix K). These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.3.2.2.2 Outside of Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 356 acres of grassland and 101 acres of grassland with vernal swale complex outside of UPAs
among all the CAZs (see Table 4–4 and Figure 4–16).
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on grassland communities are the same as described for
the temporary direct effects of implementing permanent development projects in the UPAs. The
potential for temporary direct effects on grassland communities will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (Section 4.2.4), up to 6,408 acres of grassland and 731 acres
of grassland with vernal swale complex will be temporarily and directly affected by permanent
development covered activities Plan Area-wide 23, 4,479 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The effects of
these impact mechanisms on grassland communities are the same as described for the permanent
indirect effects of implementing permanent development projects in the UPAs. The level of
these effects, however, is expected to be less than that associated with permanent development
projects within UPAs, because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 6,408 acres of grassland and
731 acres of grassland with vernal swale complex will be permanently and indirectly affected by
permanent development covered activities Plan Area-wide 24, 4,479 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). In addition,
based on an average 250-foot distance from permanent new developments within which
permanent indirect effects on hydrologic conditions will occur (Section 4.2.4), hydrologic
conditions supporting vernal pools and seasonal wetlands present in up to 257 acres of grassland
with vernal swale complex will be permanently and indirectly affected by permanent
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development covered activities Plan Area-wide 25 (see Appendix K). These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.3.2.3

Recurring Maintenance Activities

4.3.2.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on the grassland
natural community described in Section 4.3.2.1, Effects Common among Covered Activities,
there are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on grassland
communities.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on grassland communities are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs, except that the
duration of maintenance-related activities is generally expected to be less than and more
localized than that of construction-related activities.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the grassland
natural community.
4.3.2.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on the grassland
natural community described in Section 4.3.2.1, there are no additional impact mechanisms
associated with implementation of recurring maintenance activities that are expected to result in
permanent direct effects on grassland communities.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on grassland communities are the same as described for the temporary
25
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direct effects of implementing permanent development projects in the UPAs, except that the
duration of maintenance-related activities is generally expected to be less than and more
localized than that of construction-related activities.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the grassland
natural community.
4.3.2.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Implementation of conservation actions to restore riparian habitat could remove up to 189 acres
grassland land cover types if all riparian restoration is located in grassland. 26 Restoration of
vernal pool and other seasonal wetlands will permanently alter the ecological functions of up to
306 acres of grassland. In addition, the operation of equipment and other activities related to
implementing habitat restoration, enhancement, and management actions in or adjacent to
protected grassland could result in injury or mortality of covered and other native wildlife
species that are unable to avoid operating equipment, and the removal of covered and other
native plant species (Table 4–1). The potential for permanent direct effects on native species
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Habitat restoration, enhancement and management actions undertaken in protected grassland
natural communities could result in temporary noise, visual, and other disturbances to covered
and other native wildlife species that use grasslands habitats (Table 4–1). The effects of these
impact mechanisms on covered and other native wildlife species are the same as described for
the temporary direct effects of implementing permanent development projects in the UPAs. The
potential for temporary direct effects on grassland communities will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
grassland communities, because actions implemented in BRCP protected habitats will not be
associated with increasing human or pet presence, noise, traffic risks, or other impact
mechanisms that could result in permanent indirect effects (Table 4–1).
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Riparian

The maximum acreage of the riparian natural community that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 1,412 acres (see Table 4–
3, Appendix K and Figure 4–17, Riparian: Direct Impacts of Covered Activities [separate files]).
4.3.3.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, for restoration of habitat, and for maintenance of existing
facilities) could result in injury or mortality of covered and other native wildlife species that may
be unable to avoid equipment operations (e.g., small mammals, reptiles, amphibians) and
removal of covered plant species. For example, reptiles and amphibians aestivating underground
may be disturbed and/or experience mortality if present at locations where groundmoving/breaking construction activities occur. The potential for injury and mortality of native
wildlife species is considered to be low for highly mobile species (e.g., birds, large mammals).
Implementation of the applicable AMMs indicated in Table 4–7, however, will avoid or
minimize the potential for these effects on covered and other native species associated with
riparian.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual native wildlife and other
organisms that come into contact with and are sensitive to the contaminant(s) is considered
low, because individuals are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provides for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
4.3.3.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
27 acres of cottonwood-willow riparian forest, 46 acres of valley oak riparian forest, 11 acres of
willow scrub, 20 acres of herbaceous riparian river bar, 105 acres of dredger tailings with
riparian-stream associated, and 136 acres of dredger tailings with riparian-non-stream associated
(Table 4–3 and Figure 4–17). Indirect effects of permanent development projects will result in
reduced functions of up to 477 acres of cottonwood-willow riparian forest, 274 acres of valley
oak riparian forest, 218 acres of willow scrub, 851 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (Appendix K). Figure O–3, Riparian
Habitat in the Plan Area with full BRCP Implementation in Appendix O and Table 4–3 provide
the acreage and percentage of riparian remaining within the Plan Area (including BRCP
protected lands and lands that are not impacted by the covered activities) with full
implementation of the covered activities.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-43

Impact Assessment and Estimated Level of Take

Chapter 4

4.3.3.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, Bangor, Foothill
Area, Durham, and Neal Road Drop-Off and Recycling Facility UPAs will result in permanent
direct effects on up to 8 acres of cottonwood-willow riparian forest, 26 acres of valley oak
riparian forest, 6 acres of willow scrub, 20 acres of herbaceous riparian river bar, 103 acres of
dredger tailings with riparian-stream associated, and 136 acres of dredger tailings with ripariannon-stream associated (see Tables 4-5 and 4-6, Figure 4–17).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause covered and other native wildlife associated with the
riparian community to reduce their use of affected habitat areas during the period these activities
are implemented. Based on an average 500-foot distance from permanent new developments
within which temporary direct effects will occur (Section 4.2.4), up to 477 acres of cottonwoodwillow riparian forest, 274 acres of valley oak riparian forest, 218 acres of willow scrub will be
temporarily and directly affected by permanent development covered activities Plan Area-wide 27,
851 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). The potential for temporary direct effects on riparian
communities will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could affect use of riparian habitats that are adjacent to new permanent
developments by covered and other native wildlife and result in damage of covered plant species
and other native vegetation. For example, lighting may affect native wildlife species that are
active nocturnally and cause them to avoid habitat around permanent development. In addition,
uncontrolled pets may depredate individuals and nests of covered and other bird species, as well
as slower moving species, such as reptiles and amphibians. Colonization of invasive ornamental
species from developed areas may adversely affect native vegetation and alter habitat functions
for riparian associated wildlife species.
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Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (Section 4.2.4), up to 477 acres of cottonwood-willow
riparian forest, 274 acres of valley oak riparian forest, 218 acres of willow scrub will be
permanently and indirectly affected by permanent development covered activities Plan Areawide 28, 851 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). These permanent indirect effects will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.3.3.2.2 Outside of Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 19 acres of cottonwood-willow riparian forest, 20 acres of valley oak riparian forest, 5 acres of
willow scrub, and 2 acres of dredger tailings with riparian – stream-associated outside of UPAs
distributed in the Cascade Foothills, Sierra Foothills, Southern Orchards, Basin, and Sacramento
River CAZs (see Table 4–4 and Figure 4–17).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on riparian communities are the same as described for
the temporary direct effects of implementing permanent development projects in the UPAs. The
potential for temporary direct effects on riparian communities will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (Section 4.2.4), up to 477 acres of cottonwood-willow
riparian forest, 274 acres of valley oak riparian forest, 218 acres of willow scrub will be
temporarily and directly affected by permanent development covered activities Plan Area-wide 29,
851 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
28
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equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The effects of
these impact mechanisms on riparian communities are the same as described for the permanent
indirect effects of implementing permanent development projects in the UPAs. The level of
these effects, however, is expected to be less than that associated with permanent development
projects within UPAs, because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 477 acres of cottonwood-willow
riparian forest, 274 acres of valley oak riparian forest, 218 acres of willow scrub will be
permanently and indirectly affected by permanent development covered activities Plan Areawide 30, 851 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). These permanent indirect effects will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.3.3.3

Recurring Maintenance Activities

4.3.3.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on the riparian
natural community described in Section 4.3.3.1, Effects Common among Covered Activities,
there are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on riparian
communities.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on riparian communities are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs, except that the
duration of maintenance-related activities is generally expected to be less than and more
localized than that of construction-related activities.
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Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the riparian
natural community.
4.3.3.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on the grassland
natural community described in Section 4.3.3.1, there are no additional impact mechanisms
associated with implementation of recurring maintenance activities that are expected to result in
permanent direct effects on riparian communities.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on riparian communities are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs, except that the
duration of maintenance-related activities is generally expected to be less than and more
localized than that of construction-related activities.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the riparian
natural community.
4.3.3.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
The operation of equipment and other activities related to implementing habitat enhancement and
management actions in or adjacent to protected riparian habitats could result in injury to or
mortality of covered and other native wildlife species that are unable to avoid operating
equipment and the removal of native plant species (Table 4–1). The potential for permanent
direct effects on native species will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Temporary Direct Effects
Habitat enhancement and management actions undertaken in protected riparian natural
communities could result in temporary noise, visual, and other disturbances to covered and other
native wildlife species that use grasslands habitats (Table 4–1). The effects of these impact
mechanisms on covered and other native wildlife species are the same as described for the
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temporary direct effects of implementing permanent development projects in the UPAs. The
potential for temporary direct effects on riparian communities will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on riparian
communities, because actions implemented in BRCP protected habitats will not be associated
with increasing human or pet presence, noise, traffic risks, or other impact mechanisms that
could result in permanent indirect effects (Table 4–1).

4.3.4

Wetland

The maximum acreage of the wetland natural community that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 191 acres (see Table 4–3,
Appendix K, and Figure 4–18, Wetland: Direct Impacts of Covered Activities [separate files]).
4.3.4.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of covered and other native wildlife species that may be unable
to avoid equipment operations (e.g., small mammals, reptiles, amphibians) and removal of
covered plant species. For example, reptiles and amphibians in the water column or aestivating
underground may be disturbed and/or experience mortality if present at locations where drainage
of wetlands or ground-moving construction activities occur. The potential for injury and
mortality of native wildlife species is considered to be low for highly mobile species (e.g., birds,
large mammals). Implementation of the applicable AMMs indicated in Table 4–7, however, will
avoid or minimize the potential for these effects on covered and other native species associated
with wetland.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual native wildlife and other
organisms that come into contact with and are sensitive to the contaminant(s) is considered
low, because individuals are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provides for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
4.3.4.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
35 acres of emergent wetland, 7 acres of managed seasonal wetland, and 5 acres of managed
wetland (Table 4–3 and Figure 4–18). Indirect effects of permanent development projects result
Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-48

Impact Assessment and Estimated Level of Take

Chapter 4

in reduced functions of up to 143 acres of emergent wetland, 108 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (Appendix K). Figure O–4,
Wetland Habitat in the Plan Area with full BRCP Implementation in Appendix O and Table 4–3
provide the acreage and percentage of wetland remaining within the Plan Area (including BRCP
protected lands and lands that are not impacted by the covered activities) with full
implementation of the covered activities.
4.3.4.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Oroville and Bangor UPAs will
result in permanent direct effects on up to 27 acres of emergent wetland (see Tables 4-5 and 4-6,
Figure 4–18, Wetland: Direct Impacts of Covered Activities).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause covered and other native wildlife associated with the
wetland community to reduce their use of affected habitat areas during the period these activities
are implemented. Based on an average 500-foot distance from permanent new developments
within which temporary direct effects will occur (Section 4.2.4), up to 143 acres of emergent
wetland will be temporarily and directly affected by permanent development covered activities
Plan Area-wide 31, 108 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). The potential for temporary direct effects on
emergent wetland will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could affect use of wetland habitats that are adjacent to new permanent
developments by covered and other native wildlife and result in damage of covered plant species
and other native vegetation. For example, lighting may affect native wildlife species that are
active nocturnally and cause them to avoid habitat around permanent development. In addition,
uncontrolled pets may depredate individuals and nests of covered and other bird species, as well
as slower moving species, such as reptiles and amphibians. In addition, any increased level of
31
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application of pesticides to control mosquitoes adjacent to new developments could affect the
foodweb productivity (e.g., the diversity and abundance of invertebrate species produced in
wetlands). Stormwater runoff from new permanent developments into adjacent wetland habitats
could increase the risk for exposure of native wildlife species to contaminants and reduce
survival and productivity of species that are sensitive to any such increases in contaminants.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (Section 4.2.4), up to 143 acres of emergent wetland will be
permanently and indirectly affected by permanent development covered activities Plan Areawide 32, 108 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). These permanent indirect effects will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.3.4.2.2 Outside of Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 8 acres of emergent wetland, 7 acres of managed seasonal wetland, and 5 acres of managed
wetland outside of UPAs distributed in the Sierra Foothills, Southern Orchards, and Basin CAZs
(see Table 4–4 and Figure 4–18).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on wetland communities are the same as described for
the temporary direct effects of implementing permanent development projects in the UPAs.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects will occur (Section 4.2.4), up to 143 acres of emergent wetland will be
temporarily and directly affected by permanent development covered activities Plan Area-wide 33,
108 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). The potential for temporary direct effects on wetland
communities will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
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Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The effects of
these impact mechanisms on wetland communities are the same as described for the permanent
indirect effects of implementing permanent development projects in the UPAs. The level of
these effects, however, is expected to be less than that associated with permanent development
projects within UPAs, because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 143 acres of emergent wetland will
be permanently and indirectly affected by permanent development covered activities Plan Areawide 34, 108 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). These permanent indirect effects will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.3.4.3

Recurring Maintenance Activities

4.3.4.3.1 Within Urban Permit Areas
Permanent Direct Effects
Maintenance of canals will periodically remove emergent vegetation, if present, that is expected
to reestablish following completion of the activity. The effect of this periodic removal on
covered and other native wildlife species is considered low, because the removed vegetation
occurs as narrow bands along ditch and canal banks that generally support low functioning
habitat for associated covered and other native wildlife species. The potential for injury or
mortality of covered and other native wildlife species that cannot avoid operating maintenance
equipment will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on wetland communities are the same as described for the temporary
34
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direct effects of implementing permanent development projects within the UPAs, except that the
duration of maintenance-related activities is generally expected to be less than and more
localized than that of construction-related activities.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the wetland
natural community.
4.3.4.3.2 Outside Urban Permit Areas
Permanent Direct Effects
Permanent direct effects of recurring maintenance activities on the wetland natural community
are the same as described for recurring maintenance activities within the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on wetland communities are the same as described for the temporary
direct effects of implementing permanent development projects within the UPAs, except that the
duration of maintenance-related activities is generally expected to be less than and more
localized than that of construction-related activities.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the wetland
natural community.
4.3.4.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Implementation of CM5, Enhance Protected Natural Communities for Covered Species, provides
for enhancing and managing all BRCP protected lands, including protected wetland
communities. With the exception of the potential impact mechanisms and associated effects on
wetland communities described in Section 4.3.4.1, Effects Common among Covered Activities,
there are no additional impact mechanisms associated with implementation of conservation
measures that are expected to result in permanent direct effects on wetland communities.
Temporary Direct Effects
The primary temporary direct effects on wetland communities will result from the operation of
equipment and other activities related to implementing habitat enhancement and management
actions in or adjacent to BRCP conservation lands that cause temporary noise, visual, and other
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disturbances (Table 4–1). The effects of these impact mechanisms on wetland communities are
the same as described for the temporary direct effects of implementing permanent development
projects in the UPAs. The potential for temporary direct effects on wetland communities will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on wetland
communities, because actions implemented in BRCP protected habitats will not be associated
with increasing human or pet presence, noise, traffic risks, or other impact mechanisms that
could result in permanent indirect effects (Table 4–1).

4.3.5

Aquatic

The maximum acreage of the aquatic natural community that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 652 acres (see Table 4–3,
Appendix K and Figure 4–19, Aquatic: Direct Impacts of Covered Activities [separate files]). Up
to 52 ponds will also be removed by the covered activities (Table 4–3).
4.3.5.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction within or adjacent to the aquatic environment, for restoration of habitat) could result
in injury or mortality of covered and other native species that may be unable to avoid equipment
operations (e.g., amphibians, reptiles, fish). For example, native fishes may avoid habitat areas
affected by sound and vibrations in the water column resulting from operation of equipment in
channels. Similarly, reptiles (i.e., western pond turtle) and larval stages of many amphibians
during their obligate aquatic life history stage in the water column may be disturbed and/or
experience mortality if present at locations where equipment is operated in channels. Intrusion
of sediment or otherwise contaminated runoff could alter water chemistry and affect aquatic
foodwebs and covered species. The potential for injury and mortality of native wildlife species
is considered to be low for highly mobile species (e.g., birds, large mammals, most adult fish).
Implementation of the applicable AMMs indicated in Table 4–7, however, will avoid or
minimize the potential for these effects on covered and other native species associated with the
aquatic natural community.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual covered and other native
organisms that come into contact with and are sensitive to the contaminant(s) is considered
moderate, because implementation of avoidance and minimization measures identified in
Table 4–7 will reduce the probability for the accidental release of contaminants and provide for
the rapid cleanup of releases that may occur, thus reducing exposure risk and the period that
individuals could be exposed to contaminants.
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Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
52 ponds but not open water or major canal land cover types (Table 4–3 and Figure 4–19).
Indirect effects of permanent development projects will result in reduced functions of up to 596
acres of open water and 56 acres of major canal, 108 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (Appendix K).
4.3.5.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, Bangor, Foothill
Area, Neal Road Drop-Off and Recycling Facility, Gridley-Biggs, and Nelson UPAs will result
in permanent direct effects on up to 52 ponds (see Tables 4-5 and 4-6, Figure 4–19).
Construction of new and replacement bridges will not remove aquatic habitats but will alter
aquatic habitat structure (e.g., substrate composition) in up 2.6 acres of permanent stream
channels (see bridge impact assumptions in Table 4–2).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) and localized increases
in turbidity associated with operating equipment and other activities necessary to construct new
developments (Table 4–1). These impact mechanisms could cause covered and other native
organisms associated with the aquatic community to reduce their use of affected habitat areas
and increase their susceptibility to predation during the period these activities are implemented.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects will occur (Section 4.2.4), up to 596 acres of open water and 56 acres of
major canal will be temporarily and directly affected by permanent development covered
activities Plan Area-wide 35, 108 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). In addition, based on the assumptions
presented in Table 4–2, operation of construction-related equipment in stream channel associated
primarily with construction of new and replacement bridges could temporarily affect aquatic
habitat conditions and habitat use by covered fish and other native aquatic organisms, as well as
increase predation risk along up to 1,400 feet of stream channel. The potential for temporary
direct effects on the aquatic community will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
35
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equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). Increased levels
of such disturbances adjacent to ponds could reduce use of these habitats by waterfowl and other
water birds, and any increased level of application of pesticides to control mosquitoes in ponds
adjacent to new developments could affect the foodweb productivity (e.g., the diversity and
abundance of invertebrate species produced in ponds). Stormwater runoff from new permanent
developments into adjacent aquatic habitats could increase the risk for exposure of native fish
and wildlife species to contaminants and reduce survival and productivity of species that are
sensitive to any such increases in contaminants.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (Section 4.2.4), up to 596 acres of open water and 56 acres
of major canal will be permanently and indirectly affected by permanent development covered
activities Plan Area-wide 36, 108 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). In addition, construction of new and
replacement bridges will alter aquatic habitat structure (e.g., substrate composition) in up to 2.6
acres of permanent stream channels (see bridge impact assumptions in Table 4–2). Permanent
indirect effects of such alteration in aquatic habitat structure could include decreased survival of
juvenile salmonids and other native aquatic fishes if changes in habitat structure increase habitat
availability for predatory nonnative fish. These permanent indirect effects will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.3.5.2.2 Outside of Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects outside of the UPAs will not result in the
permanent removal of aquatic habitat (Table 4–4 and Figure 4–19). Construction of up to 89
new and replacement bridges that could span intermittent and perennial stream channels will not
remove aquatic habitats but could permanently alter aquatic habitat structure (e.g., substrate
composition) in up 23.5 acres of stream channels outside the UPAs in the Northern Orchards and
Basin CAZs. Up to 6.2 acres of stream channels supporting modeled covered fish species habitat
will be altered (see bridge impact assumptions in Table 4–2). This alteration of habitat could
result in a permanent reduction in the function of affected channels for covered and other native
aquatic organisms.
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) and localized increases
in turbidity associated with operating equipment and other activities necessary to construct new
developments (Table 4–1). The effects of these impact mechanisms on aquatic communities are
the same as described for the temporary direct effects of implementing permanent development
projects in the UPAs.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects will occur (Section 4.2.4), up to 596 acres of open water and 56 acres of
major canal will be temporarily and directly affected by permanent development covered
activities Plan Area-wide 37, 108 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). In addition, based on the assumptions
presented in Table 4–2, operation of construction-related equipment in stream channel to
construct new and replacement bridges could temporarily affect aquatic habitat conditions and
habitat use by covered fish and other native aquatic organisms, as well as increase predation risk
along up to 10,800 feet (approximately 2 miles) of stream channel. Up to a total of 2,880 feet of
the potentially affected stream channel supports modeled covered fish species habitat. The
potential for temporary direct effects on the aquatic community will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The effects of
these impact mechanisms on aquatic communities are the same as described for the permanent
indirect effects of implementing permanent development projects in the UPAs. The level of
these effects, however, is expected to be less than that associated with permanent development
projects within UPAs, because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to up to 596 acres of open water and 56
acres of major canal will be permanently and indirectly affected by permanent development
covered activities Plan Area-wide 38, 108 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
37
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acreage of temporary direct effects (see Appendix K). In addition, construction of new and
replacement bridges will alter aquatic habitat structure (e.g., substrate composition) in up 23.4
acres of permanent stream channels. Up to 6.2 acres of stream channels supporting modeled
covered fish species habitat will be altered (see bridge impact assumptions in Table 4–2). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.3.5.3

Recurring Maintenance Activities

4.3.5.3.1 Within Urban Permit Areas
Permanent Direct Effects
In addition to the potential impact mechanisms and associated effects on aquatic communities
described in Section 4.3.5.1, Effects Common among Covered Activities, the operation of
equipment in channels to remove debris to maintain flood conveyance will result in localized
alteration in channel structure and associated habitat functions for covered and other associated
aquatic organisms. The potential for temporary direct effects on aquatic habitats will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on aquatic communities are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs, except that the
duration of maintenance-related activities is generally expected to be less and more localized
than that of construction-related activities. In addition, the operation of equipment in channels to
remove debris to maintain flood conveyance may result in temporary localized increases in
turbidity that could result in temporary reduction in use of affected channel reaches by covered
and other aquatic organisms and increase predation risk. The potential for temporary direct
effects on aquatic communities will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on aquatic
communities.
4.3.5.3.2 Outside Urban Permit Areas
Permanent Direct Effects
Permanent direct effects of recurring maintenance activities on aquatic natural communities are
the same as described above for recurring maintenance activities within UPAs, except that the
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duration of maintenance-related activities is generally expected to be less than that of
construction-related activities.
Temporary Direct Effects
Temporary direct effects of recurring maintenance activities on aquatic natural communities are
the same as described above for recurring maintenance activities within UPAs, except that the
duration of maintenance-related activities is generally expected to be less than that of
construction-related activities.
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on the aquatic
natural community.
4.3.5.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
In addition to the potential impact mechanisms and associated effects on aquatic communities
described in Section 4.3.5.1, implementation of conservation actions to screen diversions,
remove barriers from channels that impede upstream and downstream movement of covered fish
species, and place gravel in channels to replenish the supply of salmonid spawning gravels will
permanently alter the structure of aquatic habitats supporting covered fish and other native
aquatic organisms. The adverse effects of these activities are expected to be low, because they
are designed to improve habitat conditions for covered fish species.
Temporary Direct Effects
In-channel operation of equipment to implement habitat restoration, enhancement, and
management actions in BRCP protected aquatic natural communities could result in temporary
noise and visual disturbances to covered and other native aquatic species that use aquatic
habitats. In addition, the operation of equipment in channels may result in temporary localized
increases in turbidity that could result in temporary reduction in use of affected channel reaches
by covered and other aquatic organisms and increase predation risk. The potential for temporary
direct effects on aquatic communities will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on aquatic
communities, because actions implemented in BRCP protected habitats will not be associated
with increasing human or pet presence, noise, traffic risks, or other impact mechanisms that
could result in permanent indirect effects (Table 4–1).
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Agricultural Habitat

The maximum acreage of agricultural habitat types that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 7,517 acres (see Table 4–3,
Appendix K and Figure 4–20, Agricultural Lands: Direct Impacts of Covered Activities).
4.3.6.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction within or adjacent to the agricultural environment, restoration of habitat, and
maintenance of existing facilities) could result in injury or mortality of covered and other native
wildlife species that may be unable to avoid equipment operations (e.g., amphibians, reptiles,
small mammals). For example, aestivating reptiles or amphibians may be disturbed and/or
experience mortality if present at locations where ground-moving construction activities occur.
The potential for injury and mortality of native wildlife species is considered to be low for highly
mobile species (e.g., birds, large mammals) and those species only use agricultural habitats for
foraging. Implementation of the applicable AMMs indicated in Table 4–7, however, will avoid
or minimize the potential for these effects on covered and other native species associated with
agricultural habitats.
The probability that the accidental introduction of contaminants associated with construction- and
maintenance-related activities (e.g., fuel spills) will adversely affect individual native wildlife that
come into contact with and are sensitive to the contaminant(s) is considered low, because most
wildlife are likely avoid work sites in response to ongoing noise and visual disturbances associated
with equipment operation. In addition, implementation of the applicable AMMs indicated in
Table 4–7 provides for containment and rapid cleanup of releases that may occur, thus reducing
exposure risk and the period that individuals could be exposed to contaminants.
4.3.6.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
3,822 acres of agricultural cropland, comprised of 1,615 acres of rice, 2,102 acres of irrigated
cropland, and 105 acres of irrigated pasture that support modeled habitat for covered species
(Table 4–3 and Figure 4–20). Indirect effects of permanent development projects result in
reduced functions of up to 1,792 acres of rice, 1,748 acres of irrigated cropland, and 155 acres of
irrigated pasture, 1,563 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (Appendix K). Figure O–5, Agriculture Habitat in the Plan Area with
full BRCP Implementation in Appendix A and Table 4–3 provide the acreage and percentage of
oak woodland and savanna remaining within the Plan Area (including BRCP protected lands and
lands that are not impacted by the covered activities) with full implementation of the covered
activities.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-59

Impact Assessment and Estimated Level of Take

Chapter 4

4.3.6.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, Bangor, Foothill
Area, Gridley-Biggs, Nelson, and Richvale UPAs will result in permanent direct effects on up to
1,131 acres of rice, 1,846 acres of irrigated cropland, and 105 acres of, irrigated pasture (see
Tables 4-5 and 4-6, Figure 4–20).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause covered and other native wildlife associated with
agricultural habitats to temporarily reduce their use of affected habitat areas during the period
these activities are implemented. Based on an average 500-foot distance from permanent new
developments within which temporary direct effects will occur (Section 4.2.4), up to 1,792 acres
of rice, 1,748 acres of irrigated cropland, and 155 acres of irrigated pasture will be temporarily
and directly affected by permanent development covered activities Plan Area-wide 39, 1,563 acres
of which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). The impact of construction-related disturbances on covered and other native
wildlife species that use agricultural habitats, however, is expected to be relatively low, because
agricultural habitats undergo recurring levels of disturbance associated with farming operations.
The potential for temporary direct effects on agricultural habitats will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These impact
mechanisms could cause covered and other native wildlife associated with agricultural habitats to
permanently reduce their use of affected habitat areas following occupancy of new
developments, Based on an average 500-foot distance from permanent new developments within
which permanent indirect effects will occur (Section 4.2.4), up to 1,792 acres of rice, 1,748 acres
of irrigated cropland, and 155 acres of irrigated pasture will be permanently and indirectly
affected by permanent development covered activities Plan Area-wide 40, 1,563 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Because temporary direct effects associated with projects have been included within the
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footprint for permanent direct effects, the acreage of permanent indirect effects for each project
is the same as and not in addition to the acreage of temporary direct effects (see Appendix K).
The impact of ongoing disturbances from new developments on covered and other native
wildlife species that use adjacent agricultural habitats, however, is expected to be relatively low,
because agricultural habitats undergo recurring levels of disturbance associated with farming
operations. These permanent indirect effects will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
These affected areas are the same as and not in addition to the area agricultural habitats affected
by temporary direct effects of construction-related noise and visual disturbances (see Appendix
K). These permanent indirect effects will be minimized with implementation of AMM18
(Design Developments to Minimize Indirect Impacts at Urban Habitat Interfaces; see Chapter 6,
Conditions on Covered Activities).
Temporary Indirect Effects
Implementation of the permanent development projects will not result in temporary indirect
effects on agricultural habitats.
4.3.6.2.2 Outside of Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 484 acres of rice and 255 acres of irrigated cropland outside of UPAs distributed among all the
CAZs (see Table 4–4 and Figure 4–20).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on agricultural habitats are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (Section 4.2.4), up to 1,792 acres of rice, 1,748 acres of
irrigated cropland, and 155 acres of irrigated pasture will be temporarily and directly affected by
permanent development covered activities Plan Area-wide 41, 1,563 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). The
impact of construction-related disturbances on covered and other native wildlife species that use
agricultural habitats, however, is expected to be relatively low, because agricultural habitats
undergo recurring levels of disturbance associated with farming operations. The potential for
41

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-61

Impact Assessment and Estimated Level of Take

Chapter 4

temporary direct effects on agricultural habitats will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The effects of
these impact mechanisms on agricultural habitats are the same as described for the permanent
indirect effects of implementing permanent development projects in the UPAs. The level of
these effects, however, is expected to be less than that associated with permanent development
projects within UPAs, because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 1,792 acres of rice, 1,748 acres of
irrigated cropland, and 155 acres of irrigated pasture will be permanently and indirectly affected
by permanent development covered activities Plan Area-wide 42, 1,563 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K).
Adverse effects of these disturbances, however, will be low for the reasons described above for
temporary direct effects of construction-related noise and visual disturbances.
4.3.6.3

Recurring Maintenance Activities

4.3.6.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on agricultural
habitats described in Section 4.3.6.1, Effects Common among Covered Activities, there are no
additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on agricultural habitats.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on agricultural habitats are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs, except that the
42
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duration of maintenance-related activities, other than any extensive maintenance of underground
pipelines and utilities, is generally expected to be less and more localized than that of
construction-related activities. The potential for temporary direct effects on agricultural habitats
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on agricultural
habitats.
4.3.6.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on agricultural
habitats described in Section 4.3.6.1, there are no additional impact mechanisms associated with
implementation of recurring maintenance activities that are expected to result in permanent direct
effects on agricultural habitats.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations) (Table 4–1). The effects of
these impact mechanisms on agricultural habitats are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs, except that the
duration of maintenance-related activities, other than any extensive maintenance of underground
pipelines and utilities, is generally expected to be less and more localized than that of
construction-related activities. The potential for temporary direct effects on agricultural habitats
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on agricultural
habitats.
4.3.6.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
In addition to the potential impact mechanisms and associated effects on agricultural habitats
described in Section 4.3.6.1, implementation of conservation actions to restore giant garter
snake, emergent wetland, riparian habitat, and vernal pools and other seasonal wetlands could
remove up to 1,123 acres agricultural habitat types if all the restoration is located on cultivated
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lands (Table 5-7, BRCP Restoration Targets). 43 The potential for permanent direct effects on
native species will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Temporary Direct Effects
Habitat restoration, enhancement, and management actions undertaken in protected agricultural
habitats could result in temporary noise, visual, and other disturbances to covered and other
native wildlife species that use grasslands habitats (Table 4–1). The effects of these impact
mechanisms on covered and other native wildlife species are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs. The
potential for temporary direct effects on agricultural habitats will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
agricultural habitats, because actions implemented in BRCP protected habitats will not be
associated with increasing human or pet presence, noise, traffic risks, or other impact
mechanisms that could result in permanent indirect effects (Table 4–1).

4.4

IMPACTS ON COVERED SPECIES

This section describes the adverse effects on covered species resulting from the impact
mechanisms of planned future permanent development projects, recurring maintenance activities,
and the BRCP conservation measures within the Plan Area (see Chapter 2, Covered Activities
and Section 5.4) described in Section 4.2. The impacts of the covered activities on each covered
species are described for each of these covered activity categories, segregated by location within
and outside of UPAs. Impacts of the covered activities on ESA critical designated habitat are
also described. The expected outcomes of implementing the covered activities, including the
BRCP conservation measures, on each of the covered species are described in Section 5.6,
Conservation Provided for Covered Species. The impact mechanisms associated with each of
the covered activity categories that could result in permanent and temporary direct effects and
permanent indirect effects on covered species are presented in Table 4–1. No impact
mechanisms are identified that could result in temporary indirect effects.
The maximum extent (acreage or linear) of each covered species modeled habitat type and
number of covered plant species occurrences that will be removed (i.e., permanent direct
impacts) with implementation of the covered activities is summarized for the Plan Area in
Table 4–8, Maximum Extent of Permanent Direct Impacts on Modeled Covered Species Habitat
Types and Known Occurrences within the Plan Area, and presented by CAZ and UPA in
43

The preponderance of impacts are expected to be on rice lands, which support site conditions favorable for restoration of giant
garter snake, emergent wetland, and vernal pool habitats.
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Table 4–9, Maximum Extent of Permanent Direct Impacts on Modeled Covered Species Habitat
Types and Known Occurrences by CAZ and UPA (see separate files). The maximum acreage of
permanent indirect and temporary direct impacts on modeled covered species habitat types are
presented in Appendix K. Figures 4-21 to 4–54 (see separate files) depict the acreage of each
covered species’ modeled habitat type that will be removed within and outside of the UPAs
based on the location of planned future development of the permanent development activities
described in Chapter 2, Covered Activities, and depicted in Figures 4–1 to 4–14. As described in
Section 4.2, the actual footprint location where each of the permanent development activities will
be implemented may differ from that shown in Figures 4–21 to 4–54; the acreage of each
covered species modeled habitat type that could be removed by the permanent development
activities, however, will not exceed the acreages indicated in Table 4–9 for locations within and
outside of UPAs.
The land cover types and other criteria that comprise modeled habitat for each of the applicable
covered species is described for each of those species in Appendix A.
The avoidance and minimization measures that will be applied during implementation of the
covered activities to avoid and minimize impacts on each of the covered species are presented in
Table 4–7.

4.4.1

Tricolored Blackbird

The maximum acreage of modeled tricolored blackbird breeding and foraging habitat that will be
permanently affected, directly and indirectly, with implementation of the covered activities is
23,372 acres, representing approximately 9 percent of the current extent of modeled breeding
and foraging habitat (see Table 4–8, Appendix K and Figure 4–21, Tricolored Blackbird: Direct
Impacts of Covered Activities).
Nesting habitat is not segregated in the habitat model; however, a partial surrogate for nesting
habitat is the acreage of emergent wetland present in the Plan Area. 44 BRCP covered activities
will remove up to 35 acres of mapped emergent wetland (Table 4–3) or less than 1 percent of the
emergent wetland present in the Plan Area. Consequently, given the historically and relatively
small size of the Plan Area breeding population, it is unlikely the Plan Area population is limited
by the availability of nesting habitat or will be adversely affected by the acreage of emergent
wetland removed by covered activities. Furthermore, implementation of the applicable AMMs
indicated in Table 4–7 will avoid the removal of active nesting colonies by covered activities and
minimize the potential for harassment of nesting colonies.

44

Foraging and nesting habitat are combined in the tricolored blackbird habitat model because patches of suitable nesting habitat
(e.g., Himalayan blackberry, emergent wetlands smaller than 1 acre) can occur as inclusions within modeled foraging habitat.
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Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of tricolored blackbird. For example, individual tricolored
blackbirds could collide with moving construction-related equipment, eggs and nestlings could
be crushed by equipment operating in nesting habitat, and adults could abandon care of eggs and
nestlings as a result of excessive construction-related noise and visual disturbances near nest
sites. The risk for collision of adult birds with construction-related equipment, however, is
considered low, because equipment is expected to be operated at speeds that will be avoided by
adult birds, which are highly mobile. Implementation of the applicable AMMs indicated in
Table 4–7 will also avoid direct disturbance to active breeding colonies and mortality or injury of
individuals at occupied breeding sites. Because adult tricolored blackbirds are highly mobile,
actions associated with implementation of the covered activities (e.g., operation of construction
equipment) will not result in mortality or injury of adult individuals.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual tricolored blackbirds is
considered low, because birds are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provides for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
4.4.1.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
12,617 acres of modeled breeding and foraging habitat, representing approximately 5 percent of
the existing acreage of modeled breeding and foraging habitat in the Plan Area (Table 4–8,
Figure 4–21). Indirect effects of permanent development projects will result in reduced
functions of up to 10,755 acres of modeled habitat as habitat for the tricolored blackbird, 5,573
acres of which overlap with areas subject to ongoing effects of existing permanent developments
(Appendix K. Figure O–6, Tricolored Blackbird Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled tricolored
blackbird habitat remaining within the Plan Area (including BRCP protected lands and lands that
are not impacted by the covered activities) with full implementation of the covered activities.
4.4.1.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Neal Road Drop-Off and Recycling Facility, Honcut, Oroville, Bangor, Nelson, and
Richvale UPAs will result in permanent direct effects on up to 11,341 acres of modeled
tricolored blackbird breeding and foraging habitat (see Table 4–9). Loss of this habitat area will
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reduce the area of any actual tricolored blackbird habitat that is located within affected modeled
habitat and, thus, will reduce the area of habitat available to tricolored blackbird. Covered
activities will not remove existing known active 45 nesting colonies, because none are located in
the UPAs. The potential for permanent direct effects on active nesting colony sites that may
establish in the future, but before all permanent development projects are implemented in the
UPAs, will be avoided with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances associated with operating equipment and other
activities necessary to construct new developments (see Table 4–1). These impact mechanisms
could cause tricolored blackbirds to reduce their foraging use of affected habitat areas during the
period these activities are implemented. Temporary displacement from foraging habitat and
increased numbers of flight responses to disturbance may elevate energetic costs to tricolored
blackbird. Nesting colonies of tricolored blackbirds are highly sensitive to disturbance, which
may cause nest abandonment or interfere with the incubation and feeding of young in a way that
reduces reproductive success (NBHCP 2003). The potential for temporary direct effects on
tricolored blackbird nesting colonies will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects will occur (see Table 4–5), up to 10,755 acres of modeled tricolored
blackbird breeding and foraging habitat Plan Area-wide 46 will be temporarily and directly
affected by permanent development covered activities, 5,573 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). The potential
for adverse effects of temporary construction-related disturbances on tricolored foraging
behavior, however, is considered low because foraging habitat is not a factor limiting the species
in the Plan Area (see Appendix A) and, given the distribution of modeled foraging habitat
(Figure 4–21), there is a high probability that alternate foraging habitat areas will be available
near affected areas.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause tricolored blackbirds to reduce their foraging use of habitat adjacent to
permanent development areas. Noise and visual disturbances are likely to preclude tricolored
blackbird from nesting in patches of vegetation adjacent to permanent developments that
45
46

An active colony is defined as having had nests with eggs or young within the previous five years.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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otherwise would be suitable for nesting. Although unlikely, if tricolored blackbird were to nest
adjacent to new permanent developments, indirect effects could include nest abandonment and
changes in incubation, brooding, and foraging behavior of adult birds that could reduce nesting
success. Increasing human and pet presence could also increase the frequency of flight
responses that could increase energy demand and expose incubating eggs to nest predation or
cooling. Indirect permanent effects of permanent development projects will not cause
abandonment of known active nesting colonies, because none are located in the UPAs. If
tricolored blackbirds were to establish nesting colonies in UPAs near proposed project footprints
before all of the permanent development projects have been implemented, noise, visual, and
other disturbances associated with occupancy of permanent development projects near new
colonies could result in colony abandonment or reduced nesting success. The potential for this
effect, however, is considered low because the incidence of nesting in the Plan Area is low, and
nesting habitat near many proposed project footprints are in areas that already support
development unlikely to be used by nesting tricolored blackbirds.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 10,755 acres of modeled tricolored
blackbird breeding and foraging habitat Plan Area-wide 47 will be permanently and indirectly
affected by permanent development covered activities, 5,573 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of foraging habitat but will not affect the acreage of available foraging
habitat. Based on an average 500-foot distance from permanent new developments within which
these permanent indirect effects are expected to occur (see Section 4.2.4.3), up to 36 acres of
emergent wetland that may support nesting habitat Plan Area-wide 48 will be indirectly affected if
permanent development projects alter the supporting hydrology (see Appendix K). The potential
for adverse effects of any such nesting habitat losses on tricolored blackbird is expected to be
low, because implementation of the applicable AMMs indicated in Table 4–7 will avoid locating
permanent development projects near tricolored blackbird nesting colonies. Conversely,
alterations that increase local water availability may result in the establishment of patches of
emergent wetland that could support nesting habitat.

47
48

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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4.4.1.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 1,276 acres of modeled tricolored blackbird breeding and foraging habitat outside the UPAs
distributed among all CAZs; see Table 4–9). The effects of such loss of modeled habitat on
tricolored blackbird are the same as described for the permanent direct effects of implementing
permanent development projects in the UPAs (see Section 4.4.1.2.1, Within Urban Permit
Areas). Covered activities will not remove existing known nesting colonies, because none are
located in the footprint of permanent development projects located outside of the UPAs. The
potential for permanent direct effects on active nesting colony sites that may be established in the
future will be avoided with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances associated with operating equipment and other
activities necessary to construct new developments (see Table 4–1). The effect of these impact
mechanisms on tricolored blackbird is the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.1.2.1). The
potential for temporary direct effects on tricolored blackbird nesting colonies will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 10,755 acres of modeled tricolored
blackbird breeding and foraging habitat Plan Area-wide 49 will be temporarily and directly
affected by permanent development covered activities, 5,573 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K).
The potential for adverse effects on individual tricolored blackbirds from construction-related
noise and visual disturbances is considered to be low because of the following factors.
1. Less than 1 percent of the modeled foraging habitat would be affected if all permanent
development activities outside UPAs were implemented simultaneously, but permanent
development projects would not be implemented simultaneously and, thus, a much
smaller area of habitat would be affected by construction-related disturbances at any
point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
infrastructure projects. As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
49

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
4. Implementation of AMM9 will avoid construction-related activities within 1,300 feet of
active nesting colonies during the tricolored blackbird nesting season (see Tables 4-7,
4-6, and 5-25).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). The level of
these effects are expected to be less than that associated with permanent development projects
within UPAs, because they do not include residential developments which are expected to
support higher levels of human activity than nonresidential developments. Permanent indirect
effects of new roads include ongoing noise and visual disturbances associated with vehicle traffic
that could affect use of adjacent habitat areas and increased risk for mortality or injury of
individual tricolored blackbirds associated with collisions with vehicles.
Noise and visual disturbances are likely to preclude tricolored blackbird from nesting in patches
of vegetation adjacent to new agricultural services facilities and new roads that otherwise would
be suitable for nesting. If tricolored blackbird were to nest adjacent to these new facilities and
roads, the effects on tricolored blackbird is the same as described for the permanent indirect
effects of implementing permanent development projects in the UPAs (see Section 4.4.1.2.1).
Indirect permanent effects of permanent development projects outside of UPAs will not cause
abandonment of known active nesting colonies, because at this time none are located near the
proposed footprints of new agricultural services facilities and new roads. If tricolored blackbirds
were to establish nesting colonies in outside UPAs near proposed project footprints before full
build out of agricultural services facility and new roads, noise, visual, and other disturbances
associated with use of these development projects could result in colony abandonment or
reduced nesting success. The potential for this effect, however, is considered low because the
incidence of nesting in the Plan Area is low and the affected area is small (less than 1 percent of
the modeled tricolored blackbird habitat located outside the UPAs.
Based on an average 500-foot distance from permanent new agricultural services facilities and
new roads within which permanent indirect effects will occur (see Table 4–5), up to 10,755 acres
of modeled tricolored blackbird breeding and foraging habitat Plan Area-wide 50 will be
permanently and indirectly affected, 5,573 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
50
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acreage of temporary direct and permanent indirect effects for each project is the same as and not
in addition to the acreage of temporary direct effects. Adverse effects of these disturbances,
however, will be low for the reasons described above for temporary direct effects of
construction-related noise and visual disturbances. Permanent indirect effects of new
agricultural services facilities will be minimized with implementation of the applicable AMMs
indicated in Table 4–7. Permanent indirect effects associated with alteration in local hydrology
may alter the vegetation composition and structure of foraging habitat but will not affect the
acreage of available foraging habitat. Based on an average 500-foot distance from permanent
new developments within which these permanent indirect effects are expected to occur (see
Section 4.2.4.3), up to 36 acres of emergent wetland that may support nesting habitat Plan Areawide 51 will be indirectly affected if permanent development projects alter the supporting
hydrology (see Appendix K). The potential for adverse effects of any such nesting habitat losses
on tricolored blackbird is expected to be low, because implementation of AMM5 will avoid
locating permanent development projects near tricolored blackbird nesting colonies. Conversely,
alterations that increase local water availability may result in the establishment of patches of
emergent wetland that could support nesting habitat.
4.4.1.3

Recurring Maintenance Activities

4.4.1.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception for the potential impact mechanisms and associated effects on tricolored
blackbird described in Section 4.4.1.1, Effects Common among Covered Activities, there are no
additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on tricolored blackbird (see Table
4–1). Maintenance removal of emergent and other vegetation that potentially support tricolored
blackbird habitat will not adversely affect tricolored blackbird because 1) vegetation in these
locations occur in narrow bands along ditch and canal banks that are too small to support nesting
and 2) are typically adjacent to field access roads subject to regular disturbance by farming
operations during the nesting season that will likely preclude nesting attempts.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (see Table 4–1). The effects of these impact
mechanisms on tricolored blackbird are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.1.2.1), except that
the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities. The potential for temporary direct effects on tricolored blackbird
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nesting colonies will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
tricolored foraging behavior is considered low within the UPAs because many of these activities
will be implemented in developed areas that are already subject to high levels of disturbance
(e.g., traffic), foraging habitat is not a factor limiting the species in the Plan Area (see
Appendix A) and, given the distribution of modeled foraging habitat (Figure 4–21), there is a
high probability that alternate foraging habitat areas will be available near affected areas during a
generally short period of disturbance for most activities (e.g., a few hours to a few days).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on tricolored
blackbird.
4.4.1.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Section 4.2.2, there are no impact mechanisms associated with implementation
of recurring maintenance activities that are expected to result in permanent direct effects on
modeled tricolored blackbird habitat. Maintenance removal of emergent and other vegetation
that potentially support tricolored blackbird habitat will not adversely affect tricolored blackbird
for the reasons described for permanent direct effects of recurring maintenance activities within
UPAs (see Section 4.4.1.2.1).
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (Table 4–1). The effects of these impact
mechanisms on tricolored blackbird are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.1.2.1) except that
the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities. The potential for temporary direct effects on tricolored blackbird
nesting colonies will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
The potential for adverse effects of temporary maintenance-related disturbances on tricolored
foraging behavior is considered low because foraging habitat is not a factor limiting the species
in the Plan Area (see Appendix A) and, given the distribution of modeled foraging habitat
(Figure 4–21), there is a high probability that alternate foraging habitat areas will be available
near affected areas.
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Permanent Indirect Effects
As described in Table 4–5, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on tricolored
blackbird.
4.4.1.4

Effects of Covered Activities within Conservation Lands

4.4.1.4.1 Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will convert up to 190 acres
of agricultural land and grassland that support modeled tricolored blackbird habitat to riparian
vegetation types that do not support modeled tricolored blackbird habitat (see Table 5-7). The
effects of such loss of modeled habitat on tricolored blackbird are the same as described for the
permanent direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.1.2.1). Implementation of applicable AMMs indicated in Table 4–7 will avoid
permanent direct effects on active nesting colonies.
4.4.1.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
tricolored blackbird (see Table 4–2). The effects of these impact mechanisms on tricolored
blackbird are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.1.2.1). The potential for temporary direct
effects on tricolored blackbird nesting colonies will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.1.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
tricolored blackbird, because restored and protected habitats will not be associated with
increasing human or pet presence, noise, traffic risks, or other impact mechanisms that could
result in indirect effects (Table 4–2). Restored habitat types, although they may not support
tricolored blackbird, are highly unlikely to impose additional risk factors or stressors on tricolor
blackbird.
4.4.1.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of tricolored blackbird within the Plan Area.
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4.4.1.5.1 Permanent Direct Effects
Implementation of the Covered Activities will result in loss of up to 12,617 acres of modeled
tricolored blackbird foraging and nesting habitat (Table 4–8). Permanent direct effects on
habitat supporting active tricolored blackbird nesting colony sites will be avoided with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent direct effects on tricolored blackbird eggs, nestlings, juveniles, and adults in nesting
colonies will be avoided with implementation of the applicable AMMs indicated in Table 4–7.
Because tricolored black bird is protected by the MBTA, take in the form of death or injury will
not be allowed under the federal permit for any covered activity. The Natural Community
Conservation Plan (NCCP) permit serves as authorization by CDFW for incidental take of
tricolored black birds consistent with this Plan under the Fish and Game Code. If tricolored
black bird is listed under the federal ESA, the section 10(a)(1)(B) permit can at that point serve
as a Special Purpose Permit under the MBTA.
4.4.1.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 10,755 acres of modeled tricolored blackbird
foraging and nesting habitat would result from harassment associated with covered activities,
5,573 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Management-related activities on 48,411 acres of conservation
lands supporting modeled tricolored blackbird habitat (Table 5-10, Covered Species Habitat
Conservation and Mitigation Targets) will result in temporary direct effects on a relatively small
acreage of additional habitat that cannot be estimated. The acreage of take (i.e., harassment) will
be the amount of actual habitat that is located within the area of affected modeled habitat.
Temporary direct effects on tricolored blackbird nesting colonies will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.1.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 10,755 acres of modeled tricolored blackbird
foraging and nesting habitat would result from harassment associated with covered activities,
5,573 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). The acreage of take (i.e., harassment) will be the amount of actual
habitat that is located within the area of affected modeled habitat. Permanent indirect effects on
tricolored blackbird nesting colonies will be minimized with implementation of the applicable
AMMs indicated in Table 4–7. A small, but indeterminable, amount of direct take of individual
juvenile and adult tricolored blackbird could be associated with collisions with vehicles adjacent
to permanent development projects and with vehicles operation on new roadways.
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Overall Impact Likely to Result from Take

The primary threat to tricolored blackbird has been the historical loss of its wetland nesting
habitat and associated stressors (e.g., increased vulnerability of nesting colonies to disturbances
that cause nest or colony abandonment, increased predation in nesting colonies; see Appendix
A). Surveys of tricolored blackbird were conducted in 2008 in 35 California counties, from San
Diego County in the south to Shasta County in the north. At that time, a total of 395,321 birds
were estimated statewide. A total of 2,541 tricolored blackbirds were observed in Butte County
within the Plan Area during the 2008 survey, representing approximately 0.6 percent of the
statewide total (University of California Davis 2008). The number of tricolored blackbird
nesting colonies have declined substantially from over 30 colonies reported from 1931-1937
supporting an estimated 159,000 adults (Neff 1937) to one colony in 2001 supporting an
estimated 500 adults (Humple and Churchwell 2002). 52
The covered activities will result in the loss of up to 12,617 acres of modeled tricolored
blackbird foraging and nesting habitat (Table 4–8), representing approximately 5 percent of the
extent of modeled habitat present in the Plan Area. Because modeled habitat overestimates the
actual acreage of habitat in the Plan Area, the acreage of actual habitat removed will be less. The
most recent available survey information indicates that the Plan Area population has declined by
98.4 percent of the adults present in the 1930s (see above). Consequently, it is likely that the
current population estimate of 500 breeding adults is not limited by the availability of foraging
habitat and, thus, will not be adversely affected by foraging habitat removed by the covered
activities. Modeled tricolored blackbird is well distributed throughout the Plan Area and,
because tricolored blackbird is a highly mobile and wide-ranging species, changes in the spatial
distribution of habitat with implementation of the covered activities is not expected to adversely
affect its distribution in the Plan Area.
Nesting habitat is not segregated in the habitat model; however, a partial surrogate for nesting
habitat is the acreage of emergent wetland present in the Plan Area. 53 BRCP covered activities
will remove up to 35 acres of mapped emergent wetland (Table 4–3) or less than 1 percent of the
emergent wetland present in the Plan Area. Consequently, given the historically and relatively
small size of the Plan Area breeding population, it is unlikely the Plan Area population is limited
by the availability of nesting habitat or will be adversely affected by the acreage of emergent
wetland removed by covered activities. Furthermore, implementation of the applicable AMMs
indicated in Table 4–7 will avoid the removal of active nesting colonies by covered activities and
minimize the potential for harassment of nesting colonies.

52
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The 2008 tricolored blackbird survey observed tricolored blackbirds at 4 historical nesting colony sites; however, survey
results do not report if nesting was observed (http://tricolor.ice.ucdavis.edu/).
Foraging and nesting habitat are combined in the tricolored blackbird habitat model because patches of suitable nesting habitat
(e.g., Himalayan blackberry, emergent wetlands smaller than 1 acre) can occur as inclusions within modeled foraging habitat.
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Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on tricolored blackbird or adversely affect its Plan Area
distribution or abundance.

4.4.2

Yellow-Breasted Chat

Yellow-breasted chat habitat was modeled using two methods, suitable habitat with occupancy
unknown (nesting and foraging habitat) and habitat with known occurrences (known use areas)
(see Appendix A.2, Yellow-Breasted Chat for a full explanation regarding modeled habitat with
and without known occurrences). The maximum acreage of modeled yellow-breasted chat
nesting and foraging habitat and nesting and foraging habitat (known use area) that will be
permanently affected, directly and indirectly, with implementation of the covered activities is
1,530 or approximately 21 percent of modeled habitat in the Plan Area (see Table 4–8,
Appendix K, and Figure 4–22, Yellow-Breasted Chat: Direct Impacts of Covered Activities
[separate file]).
4.4.2.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of yellow-breasted chat. For example, individual yellowbreasted chats could collide with moving construction-related equipment, eggs and nestlings
could be crushed by equipment operating in nesting habitat, and adults could abandon care of
eggs and nestlings as a result of excessive construction-related noise and visual disturbances near
nest sites. The risk for collision of adult birds with construction-related equipment, however, is
considered low because equipment is expected to be operated at speeds that will be avoided by
adult birds, which are highly mobile. In addition, yellow-breasted chat typically inhabit dense
brushy vegetation (Small 1994), which makes high-speed impacts with equipment very unlikely.
Implementation of the applicable AMMs indicated in Table 4–7 will also avoid or minimize
direct disturbance to active nests and mortality or injury of individuals at nest sites. Because
adult yellow-breasted chat are highly mobile, actions associated with implementation of the
covered activities (e.g., operation of construction equipment) will not result in mortality or injury
of adult individuals.
Effects from domestic animals, non-native vegetation, and vectors for disease may also impact
this species. Additionally, the accidental introduction of contaminants associated with
construction and maintenance activities (e.g., fuel spills) will adversely affect individual yellowbreasted chat is considered low because birds are expected to avoid work sites with ongoing
noise and visual construction-related disturbances. In addition, implementation of the applicable
AMMs indicated in Table 4–7 will provide for containment and rapid cleanup of releases that
may occur, thus reducing exposure risk and the period that individuals could be exposed to
contaminants.
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Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
278 acres of modeled nesting and foraging habitat (occupancy unknown), representing 4 percent
of the existing acreage of this modeled habitat in the Plan Area (Table 4–8, Figure 4–22).
Permanent development projects will not result in the removal of modeled nesting and foraging
habitat known use area (Table 4–8). Indirect effects of permanent development projects will
result in reduced functions of up to 1,252 acres of modeled nesting and foraging habitat and up to
6 acres of modeled nesting and foraging habitat known use area as habitat for the yellowbreasted chat, 1,059 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (Appendix K). Figure O–7, Yellow-Breasted Chat Habitat in the Plan
Area with full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of
modeled yellow-breasted chat remaining within the Plan Area (including BRCP protected lands
and lands that are not impacted by the covered activities) with full implementation of the covered
activities.
4.4.2.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, and Bangor
UPAs will result in permanent direct effects on up to 275 acres of modeled yellow-breasted chat
nesting and foraging habitat and 0 acres of modeled nesting and foraging known use area
riparian habitat would be permanently and directly affected (Table 4–9). Loss of this habitat area
will not reduce the area of any actual yellow-breasted chat habitat that is located within affected
modeled habitat and, thus, will not reduce the area of habitat available to yellow-breasted chat.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects and
include noise, visual, and other disturbances (e.g., ground vibrations) associated with operating
equipment and other activities necessary to construct new developments (see Table 4–1). These
impact mechanisms could cause yellow-breasted chat to reduce their foraging use of affected
habitat areas during the period these activities are implemented. Temporary displacement from
foraging habitat and increased numbers of flight responses to disturbance may elevate energetic
costs to yellow-breasted chat. The potential for temporary direct effects on yellow-breasted chat
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects will occur (see Table 4–5), up to 1,252 acres of modeled yellowbreasted chat habitat Plan Area-wide 54 will be temporarily and directly affected by permanent
development covered activities, 1,059 acres of which overlap with areas subject to ongoing
54
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effects of existing permanent developments (see Appendix K). The potential for adverse effects
of temporary construction-related disturbances on yellow-breasted chat behavior, however, is
considered low because the relatively few observations of the species in the Plan Area likely
means it is not abundant and the majority of modeled habitat in the Plan Area is unoccupied (see
Appendix A) and, as the BRCP progresses a large amount of restored riparian habitat relative to
what is permanently affected will be available for use.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause yellow-breasted chat to reduce their foraging use of habitat adjacent to
permanent development areas. Noise and visual disturbances are likely to preclude yellowbreasted chat from nesting in patches of vegetation adjacent to permanent developments that
otherwise would be suitable for nesting. If yellow-breasted chat were to nest adjacent to new
permanent developments, indirect effects could include nest abandonment and changes in
incubation, brooding, and foraging behavior of adult birds that could reduce nesting success.
Increasing human and pet presence could also increase the frequency of flight responses that
could increase energy demand and expose incubating eggs to nest predation or cooling. If
yellow-breasted chat were to establish nests in UPAs near proposed project footprints before all
of the permanent development projects have been implemented, noise, visual, and other
disturbances associated with occupancy of permanent development projects near new nests could
result in nest abandonment or reduced nesting success. The potential for this effect, however, is
considered low because the incidence of nesting in the Plan Area is low and nesting habitat near
many proposed project footprints are in areas that already support development unlikely to be
used by nesting yellow-breasted chat.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 1,252 acres of modeled yellowbreasted chat nesting and foraging habitat and 6 acres of modeled yellow-breasted chat nesting
and foraging habitat known use area Plan Area wide 55 will be permanently and indirectly
affected by permanent development covered activities, 1,059 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.

55
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Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of foraging habitat but will not affect the acreage of available nesting
and foraging habitat. Based on an average 250-foot distance from permanent new developments
within which these permanent indirect effects on hydrologic features are expected to occur (see
Section 4.2.4.3), up to 751 acres of riparian habitat Plan Area-wide 56 that may support nesting
habitat will be indirectly affected if permanent development projects alter the supporting
hydrology, 628 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). The potential for adverse effects of any such
nesting habitat losses on yellow-breasted chat is expected to be low, because yellow-breasted
chat only use a very small portion of available modeled habitat to nest in and most riparian
habitat that may be affected is already located near development and is, therefore, already less
desirable as nesting habitat than other less disturbed areas.
4.4.2.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 3 acres of modeled yellow-breasted chat nesting and foraging habitat and 0 acres of modeled
yellow-breasted chat nesting and foraging known use area habitat outside the UPAs in the Sierra
Foothills CAZ (see Table 4–9). The effects of such loss of modeled habitat on yellow-breasted
chat are the same as described for the permanent direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.2.2.1).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (see Table 4–
-1). The effects of these impact mechanisms on yellow-breasted chat are the same as described
for the temporary direct effects of implementing permanent development projects in the UPAs
(see Section 4.4.2.2.1). The potential for temporary direct effects on yellow-breasted chat will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects will occur (see Table 4–5), up to 1,252 acres of modeled yellowbreasted chat nesting and foraging habitat and 6 acres of modeled nesting and foraging habitat
known use area Plan Area-wide 57 will be temporarily and directly affected by permanent
development covered activities, 1,059 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).

56
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The potential for adverse effects on individual yellow-breasted chats of construction-related
noise and visual disturbances is considered to be low because of the following factors.
1. Approximately 3 percent of the available modeled foraging habitat would be affected if all
permanent development activities outside were implemented simultaneously, but permanent
development projects would not be implemented simultaneously and, thus, a much smaller
area of habitat would be affected by construction-related disturbances at any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (i.e., bridge replacements). As such, the period over
which a given area of habitat adjacent to project footprints will be subjected to temporary
direct construction-related disturbances will be limited as the area under construction
moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
4. The area of affected habitat is extremely small and unlikely to be occupied by yellowbreasted chat.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include:
•

Ongoing visual (e.g., operation of vehicles, lighting, human activity) and noise (e.g.,
operation of vehicles and other equipment), disturbances associated with human activity
following construction of permanent developments (see Table 4–1). The level of these
effects are expected to be less than that associated with permanent development projects
within UPAs because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments;

•

Permanent indirect effects of new roads include ongoing noise and visual disturbances
associated with vehicle traffic that could affect use of adjacent habitat areas; and

•

Increased risk for mortality or injury of individual yellow-breasted chats associated with
collisions with vehicles.

Noise and visual disturbances are likely to preclude yellow-breasted chats from nesting in
patches of vegetation adjacent to new roads and bridges that otherwise would be suitable for
nesting. Although unlikely, if yellow-breasted chat were to nest adjacent to these new facilities,
the effects on yellow-breasted chat are the same as described for the permanent indirect effects
of implementing permanent development projects in the UPAs (see Section 4.4.2.2.1). If yellowbreasted chats were to establish nests outside of UPAs near proposed project footprints before
full completion of new roads and bridges, noise, visual, and other disturbances associated with
use of these development projects could result in nest abandonment or reduced nesting success.
The potential for this effect, however, is considered low because the incidence of nesting in the
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Plan Area is low and the affected area is small (100 acres of the modeled yellow-breasted chat
habitat is located outside the UPAs).
Based on an average 500-foot distance from new roads and bridges within which permanent
indirect effects will occur (see Table 4–5), up to 1,252 acres of modeled yellow-breasted chat
nesting and foraging habitat and 6 acres of modeled yellow-breasted chat nesting and foraging
known use area habitat Plan Area wide 58 will be permanently and indirectly affected, 1,059 acres
of which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). Adverse effects of these disturbances, however, will be low for the reasons
described above for temporary direct effects of construction-related noise and visual
disturbances.
Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of habitat but will not affect the acreage of available foraging habitat.
Based on an average 250-foot distance from permanent new developments within which these
permanent indirect effects are expected to occur (see Section 4.2.4.3), up to 751 acres of riparian
habitat that may support nesting habitat will be indirectly affected if permanent development
projects alter the supporting hydrology, 628 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
4.4.2.3

Recurring Maintenance Activities

4.4.2.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on yellow-breasted
chat described in Section 4.4.2.1, Effects Common among Covered Activities, there are no
additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on yellow-breasted chat (see
Table 4–1).
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; see Table 4–1). The effects
of these impact mechanisms on yellow-breasted chat are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.2.2.1, Within Urban Permit Areas), except that the duration of maintenance-related activities
58
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is generally expected to be less than that of construction-related activities. The potential for
temporary direct effects on occupied yellow-breasted chat habitat will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
yellow-breasted chat foraging behavior is considered low within the UPAs because many of
these activities will be implemented in developed areas that are already subject to high levels of
disturbance (e.g., traffic), the relatively few observations of the species in the Plan Area likely
means it is not abundant, and the majority of modeled habitat in the Plan Area is unoccupied (see
Appendix A) meaning there is a high probability that alternate foraging habitat areas will be
available near affected areas during a generally short period of disturbance for most activities
(e.g., a few hours to a few days).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on yellowbreasted chat.
4.4.2.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Section 4.2.2, maintenance removal of riparian vegetation that potentially
support yellow-breasted chat habitat may have some adverse effects on yellow-breasted chat for
the reasons described for permanent direct effects of recurring maintenance activities inside
UPAs (see Section 4.4.2.3.1, Within Urban Permit Areas). In addition, the area of modeled
nesting and foraging yellow-breasted chat habitat permanent directly affected by covered
activities outside of UPAs is very small (orders of magnitude less than what is affected within
UPAs) and therefore it is even less likely that maintenance will adversely affect yellow-breasted
chat.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on yellow-breasted chat are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.2.2.1)
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities.
The potential for adverse effects of temporary maintenance-related disturbances on yellowbreasted chat behavior is considered low for the same reasons as the reasons described for
temporary direct effects of recurring maintenance activities inside UPAs and the area of modeled
habitat that will be temporarily directly affected by maintenance outside of UPAs is small.
Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-82

Impact Assessment and Estimated Level of Take

Chapter 4

Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on yellowbreasted chat.
4.4.2.4

Effects of Covered Activities within Conservation Lands

4.4.2.4.1 Permanent Direct Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on yellow-breasted chat. Operation of equipment to enhance and manage protected
woody riparian vegetation supporting yellow-breasted chat habitat could result in injury or
mortality of individuals (e.g., destruction of nests with eggs or nestlings). The potential for this
impact, however, will be avoided with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.2.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to yellowbreasted chat (see Table 4–2). The effects of these impact mechanisms on yellow-breasted chat
are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.2.2.1). The potential for temporary direct
effects on occupied yellow-breasted chat habitat will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.2.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on yellowbreasted chat, because restored and protected habitats will not be associated with increasing
human or pet presence, noise, traffic risks, or other impact mechanisms that could result in
indirect effects (Table 4–2). Restored habitat types, although they may not support yellowbreasted chat, are highly unlikely to impose additional risk factors or stressors on yellowbreasted chat.
4.4.2.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of yellow-breasted chat within the Plan Area.
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4.4.2.5.1 Permanent Direct Effects
Loss of up to 278 acres of modeled yellow-breasted chat nesting and foraging habitat and 0 acres
of modeled yellow-breasted chat nesting and foraging known use area habitat (Table 4–8). The
acreage of take (i.e., harm) will be the amount of actual habitat that is located within the area of
affected modeled habitat.
A small, but indeterminable, amount of direct take of individual juvenile and adult yellowbreasted chat could be associated with operation of equipment to construct permanent
development projects and conduct recurring maintenance activities. Permanent direct effects on
yellow-breasted chat eggs, nestlings, juveniles, and adults in nesting colonies will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.2.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 1,252 acres of modeled yellow-breasted chat
habitat Plan Area wide would result from harassment associated with covered activities, 1,059
acres of which overlap with areas subject to ongoing effects of existing permanent developments.
Management-related activities on 3,164 acres of conservation lands supporting modeled yellowbreasted chat habitat (Table 5-10) will result in temporary direct effects on a relatively small
acreage of additional habitat that cannot be estimated. Temporary direct effects on occupied
yellow-breasted chat habitat will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.2.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 1,252 acres of modeled yellow-breasted chat
nesting and foraging habitat (occupancy unknown) and 6 acres of modeled yellow-breasted chat
nesting and foraging known use area habitat would result from harassment associated with
covered activities, 1,059 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). Because temporary direct effects associated with
projects have been included within the footprint for permanent direct effects, the acreage of
permanent indirect effects for each project is the same as and not in addition to the acreage of
temporary direct effects (see Appendix K). Permanent indirect effects on occupied yellowbreasted chat habitat will be minimized with implementation of the applicable AMMs indicated
in Table 4–7.
4.4.2.6

Overall Impact Likely to Result from Take

The primary threat to yellow-breasted chat has been the historical loss and degradation of its
riparian habitat and associated stressors (e.g., lack of habitat patches large enough to support
breeding activity, increased nest parasitism and depredation; see Appendix A) (Remsen 1978,
Rosenberg et al. 1991). Population status and trends are largely unknown in California, with
attempts to make population estimates suffering from low abundance, low sample size, and
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imprecision (Ricketts and Kus 2000). In general, western populations are considered to be stable
(though greatly reduced relative to historical abundance), but some local declines have occurred
recently in California (Dunn and Garrett 1997). There is little historical or current information
regarding the distribution of yellow-breasted chats in Butte County. While no occurrences are
reported in the California Natural Diversity Database (CNDDB), several detections have been
made in the foothill canyons of the Plan Area, including Big Chico Creek, Little Chico Creek,
and Butte Creek.
The covered activities will result in the loss of up to 278 acres of modeled yellow-breasted chat
nesting and foraging habitat (occupancy unknown) and 0 acres of modeled yellow-breasted chat
nesting and foraging habitat known use area (Table 4–8), representing approximately 4 percent
and 0 percent of the extent of modeled habitat present in the Plan Area, respectively. Given
that there are relatively few observations of yellow-breasted chat in the Plan Area, a relatively
small amount of modeled habitat will be removed by covered activities, yellow-breasted chat
will not be adversely affected by the amount of existing modeled habitat being permanently
affected by the covered activities.
Consequently, given the avoidance of occupied habitat and restoration of a much greater area of
suitable riparian habitat than will be removed by covered activities, it is unlikely the Plan Area
population will be adversely affected by the acreage of riparian removed by covered activities.
Furthermore, implementation of applicable AMMs indicated in Table 4–7 will minimize the
removal of occupied habitat by covered activities and minimize the potential for harassment of
nests and individuals.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on yellow-breasted chat or adversely affect its Plan Area
distribution or abundance.

4.4.3

Bank Swallow

There are no permanent direct effects on modeled bank swallow nesting habitat (Table 4–8).
Modeled nesting habitat is defined as vertical banks or bluffs of friable soils (e.g., sandy loam
soils) suitable for burrowing typically along unleveed and unchannelized portions of the
Sacramento River, Feather River, Big Chico Creek; and Butte Creek. In addition, banks of the
waterways listed above were included in the model where levees are set back at least 50 feet
from the channel banks (see Appendix A.3, Bank Swallow for additional information). The
maximum mileage of modeled bank swallow nesting habitat that will be temporarily and
indirectly affected with implementation of the covered activities is 40 linear miles of stream bank
nesting habitat, representing approximately 24 percent of modeled habitat in the Plan Area (see
Table 4–8, Appendix K and Figure 4–23, Bank Swallow: Direct Impacts of Covered Activities
[separate file]).
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Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality, or harm and harassment (such as displacement) of bank
swallow. For example, individual bank swallows could collide with moving construction-related
equipment and adults could abandon care of eggs and nestlings as a result of excessive
construction-related noise and visual disturbances near nest sites. The risk for collision of adult
birds with construction-related equipment, however, is considered low because equipment is
expected to be operated at speeds that will be avoided by adult birds, which are highly mobile.
Implementation of the applicable AMMs indicated in Table 4–7 will also avoid or minimize
direct disturbance to active breeding colonies and mortality or injury of individuals at nest sites.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual bank swallows is
considered low because birds are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provides for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
4.4.3.2

Permanent Development Projects

Direct effects of permanent development projects will not result in the permanent removal of
modeled bank swallow nesting habitat. Indirect effects of permanent development projects will
result in reduced functions of up to 40 linear miles of modeled bank swallow nesting habitat, 36
miles of which overlap with areas subject to ongoing effects of existing permanent developments
as habitat for the bank swallow (Appendix K).
Following implementation of the covered activities, all modeled nesting habitat will remain in
the Plan Area (see Figure O–8, Bank Swallow Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8).
4.4.3.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the UPAs will not result in permanent
direct effects on modeled bank swallow nesting habitat (Table 4–9).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (see Table 4–
1). These impact mechanisms could cause bank swallow to reduce their foraging use of affected
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habitat areas during the period these activities are implemented, but this is considered unlikely
because bank swallow forage high in the air or over water at distances where noise is less likely
to affect them and swallow species readily forage in areas of high visual and noise disturbance
(e.g., around bridges, above traffic, etc.). Bank swallows have been found to return to colonies
affected by disturbance at similar rates as other swallows returning to colonies unaffected by
disturbance (Mayhew 1963). If disturbance occurs near nesting colonies, increased numbers of
flight responses from nests due to disturbance may elevate energetic costs to bank swallow. The
potential for temporary direct effects on bank swallow will be minimized with implementation of
the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 40 linear miles of modeled bank
swallow nesting habitat will be temporarily and directly affected by permanent development
covered activities, 36 linear miles of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). The potential for adverse effects of
temporary construction-related disturbances on bank swallow behavior, however, is considered
low for the reasons mentioned above and because current known bank swallow nesting colonies
are not located near permanent development within UPAs (see Appendix A).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause bank swallow to reduce their foraging use of habitat adjacent to
permanent development areas. Although unlikely, if bank swallow were to nest adjacent to new
permanent developments, indirect effects could include nest abandonment and changes in
incubation, brooding, and foraging behavior of adult birds that could reduce nesting success.
Increasing human and pet presence could also increase the frequency of flight responses that
could increase energy demand and expose incubating eggs to adverse environmental conditions.
If bank swallow were to establish colonies in UPAs near proposed project footprints before all of
the permanent development projects have been implemented, noise, visual, and other
disturbances associated with occupancy of permanent development projects near new nesting
colonies could result in nest abandonment or reduced nesting success. The potential for this
effect, however, is considered low because a large amount of unoccupied potential nesting
habitat is available outside of UPAs that would not be subject to nearly as much disturbance as
areas near permanent development within UPAs and nesting habitat near many proposed project
footprints within UPAs are in areas already adjacent development that would be unlikely to be
used by nesting bank swallow.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 40 miles of modeled bank swallow
nesting habitat will be permanently and indirectly affected by permanent development covered
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activities, 36 linear miles of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). Because temporary direct effects associated with
projects have been included within the footprint for permanent direct effects, the acreage of
permanent indirect effects for each project is the same as and not in addition to the acreage of
temporary direct effects (see Appendix K). These permanent indirect effects will be minimized
with implementation of applicable AMMs indicated in Table 4–7.
4.4.3.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will not result in permanent direct effects on
modeled bank swallow nesting habitat outside the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (see -1). The
effects of these impact mechanisms on bank swallow are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.3.2.1, Within Urban Permit Areas). The potential for temporary direct effects on bank
swallow will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 40 miles of modeled bank swallow
nesting habitat Plan Area-wide 59 will be temporarily and directly affected by permanent
development covered activities, 36 linear miles of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
The potential for adverse effects on individual bank swallow from construction-related noise and
visual disturbances is considered to be low because of the following factors.
1. Less than 1 percent of the available modeled nesting habitat would be affected if all
permanent development activities outside UPAs were implemented simultaneously, but
permanent development projects would not be implemented simultaneously and thus a
much smaller area of habitat would be affected by construction-related disturbances at
any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge replacements, intersection
improvements). As such, the period over which a given area of habitat adjacent to
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project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. The area of affected habitat is extremely small.
4.

As mentioned earlier, swallows readily forage in areas of high visual and noise
disturbance and swallows typically forage high in the air and over water and can easily
reach far enough distances to avoid noise caused by construction.

Permanent Indirect Effects
Permanent indirect effects of permanent development projects include:
•

Ongoing visual (e.g., operation of vehicles, lighting, human activity) and noise (e.g.,
operation of vehicles and other equipment), disturbances associated with human activity
following construction of permanent developments (see Table 4–1). The level of these
effects are expected to be less than that associated with permanent development projects
within UPAs because they do not include residential developments, which are expected
to support higher levels of human activity than nonresidential developments.

•

Ongoing noise and visual disturbances associated with vehicle traffic that could affect use
of habitat areas adjacent to newly constructed roads and bridges; and

•

Increased risk for mortality or injury of individual bank swallows associated with vehicle
strikes associated with traffic using newly constructed roads.

Noise and visual disturbances are likely to preclude bank swallows from forming nesting
colonies in banks immediately adjacent to new roads and bridges that otherwise would be
suitable for nesting. Although unlikely, if bank swallow were to nest adjacent to these new
facilities, the effects on bank swallow are the same as described for the permanent indirect
effects of implementing permanent development projects in the UPAs (see Section 4.4.3.2.1). If
bank swallows were to establish colonies outside of UPAs near proposed project footprints
before full completion of new roads and bridges, noise, visual, and other disturbances associated
with use of these development projects could result in nest abandonment or reduced nesting
success. The potential for this effect, however, is considered low because a large amount of
unoccupied potential nesting habitat is available outside of UPAs that would not be subject to
disturbance and the affected area is small (less than 1 percent of the modeled bank swallow
habitat located outside the UPAs).
Based on an average 500-foot distance from new roads and bridges within which permanent
indirect effects will occur (see Table 4–5), up to 40 miles of modeled bank swallow nesting
habitat will be permanently and indirectly affected, 36 linear miles of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Adverse effects
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of these disturbances, however, will be low for the reasons described above for temporary direct
effects of construction-related noise and visual disturbances.
4.4.3.3

Recurring Maintenance Activities

4.4.3.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on bank swallow
described in Section 4.4.3.1, Effects Common among Covered Activities, there are no additional
impact mechanisms associated with implementation of recurring maintenance activities that are
expected to result in permanent direct effects on bank swallow (see Table 4–1). Maintenance
activities will not affect any bank habitat that may support modeled bank swallow nesting
habitat.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; see Table 4–1). The effects
of these impact mechanisms on bank swallow are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.3.2.1)
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for temporary direct effects on occupied
bank swallow nesting habitat, in the unlikely even they occur (due to the likely absence of bank
swallow), will be minimized with implementation of the applicable AMMs indicated in
Table 4–7).
The potential for adverse effects of temporary recurring maintenance-related disturbances on
bank swallow foraging behavior is considered low within UPAs because many of these activities
will be implemented in developed areas that are already subject to high levels of disturbance
(e.g., traffic), only a small area will be indirectly affected by maintenance, a large area of
suitable habitat that will not be affected by maintenance is available and there is a high
probability that alternate foraging habitat areas will be available near affected areas during a
generally short period of disturbance for most activities (e.g., a few hours to a few days),
swallows readily forage in areas of high noise and visual disturbance, and adult swallows are
extremely mobile and can easily move to a distance that is unaffected by maintenance.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on bank swallow.
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4.4.3.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Section 4.2.2, there are no impact mechanisms associated with implementation
of recurring maintenance activities that are expected to affect any bank habitat that may support
modeled bank swallow nesting habitat.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on bank swallow are the same as described for the temporary direct effects
of implementing permanent development projects in the UPAs (see Section 4.4.3.2.1) except that
the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities.
The potential for adverse effects of temporary maintenance-related disturbances on bank
swallow behavior is considered low for the same reasons as the reasons described for temporary
direct effects of recurring maintenance activities inside UPAs.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on bank swallow.
4.4.3.4

Effects of Covered Activities within Conservation Lands

4.4.3.4.1 Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will not permanently directly
affect modeled bank swallow nesting habitat.
4.4.3.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to bank
swallow. The effects of these impact mechanisms on bank swallow are the same as described for
the temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.3.2.1). The potential for temporary direct effects on occupied bank swallow habitat
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
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4.4.3.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on bank
swallow because restored and protected habitats will not be associated with increasing human or
pet presence, noise, traffic risks, or other impact mechanisms that could result in indirect effects
(see Table 4–2). Restored habitat types, although they may not support bank swallow, are highly
unlikely to impose additional risk factors or stressors on bank swallow.
4.4.3.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of bank swallow within the Plan Area.
4.4.3.5.1 Permanent Direct Effects
No loss of modeled bank swallow nesting habitat will occur under the BRCP.
A small, but indeterminable, amount of direct take of individual juvenile and adult bank swallow
could be associated with collisions with operation of equipment used to construct permanent
development projects and conduct recurring maintenance activities. Permanent direct effects on
bank swallow eggs, nestlings, juveniles, and adults in nesting colonies will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.3.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 40 miles of modeled bank swallow nesting
habitat would result from harassment associated with covered activities, 36 linear miles of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Management-related activities on 20 miles of banks adjoining conservation lands supporting
modeled bank swallow habitat (Table 5-10) will result in temporary direct effects on a relatively
small acreage of additional habitat that cannot be estimated. The area of take (i.e., harassment)
will be the amount of actual habitat that is located within the area of affected modeled habitat.
Temporary direct effects on occupied bank swallow habitat will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.3.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 40 miles of modeled bank swallow nesting
habitat would result from harassment associated with covered activities, 36 linear miles of which
overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). The acreage of take (i.e., harassment) will be the amount of actual habitat that is
located within the area of affected modeled habitat. Permanent indirect effects on occupied bank
swallow habitat will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
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A small, but indeterminable, amount of direct take of individual juvenile and adult bank swallow
could be associated with collisions with vehicles and other human uses (e.g., illegal harvest)
adjacent to permanent development projects and with vehicles operation on new roadways.
4.4.3.6

Overall Impact Likely to Result from Take

The primary threat to bank swallow has been the historical loss and degradation of its nonleveed
bank habitat (see Appendix A). The most significant current threat along the Sacramento and
Feather rivers is loss of suitable colony sites due to continuing bank protection and flood control
projects (Garrison et al. 1987). Currently bank swallow is a locally common to uncommon
breeding season resident in portions of northern and central California (Garrison 1999).
Humphrey and Garrison (1987) report 17 colonies along the Sacramento River within or
immediately adjacent to the Plan Area (nine on the eastern bank and eight on the western
bank), which support approximately 5,019 breeding pairs. Hight (pers. comm.) reports an
estimated 27 percent decline in the number of burrows along this stretch between 1986 and
1999 while an initial decline and gradual increase in number of colonies has allowed total
colony number to remain about the same. This indicates that the number of burrows per
colony along this stretch of the Sacramento River decreased in this period. Laymon et al.
(1988) also report 23 colonies along the Feather River between the confluence with the
Sacramento River and Oroville. Several of these colonies occur within the Plan Area and are
considered extant. Despite an apparent continuing decline in local populations, the Butte
County stretch of the Sacramento and Feather Rivers remain a key area for the bank swallow
nesting population in California.
The covered activities will not result in the loss of modeled bank swallow nesting habitat
(Table 4–8). Given the low likelihood of harassment and take of bank swallow by covered
activities, bank swallow will not be adversely affected by the covered activities. Furthermore,
implementation of the applicable AMMs indicated in Table 4–7 will avoid and minimize the
indirect effects to occupied habitat by covered activities and minimize the potential for
harassment of nests and individuals.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on bank swallow or adversely affect its Plan Area distribution or
abundance.

4.4.4

Western Burrowing Owl

The maximum acreage of modeled western burrowing owl nesting and foraging habitat that will
be permanently affected, directly and indirectly, with implementation of the covered activities is
26,433 acres representing approximately 16 percent of the current extent of modeled western
burrowing owl nesting and foraging habitat in the Plan Area (see Table 4–8, Appendix K, and
Figure 4–24, Western Burrowing Owl: Direct Impacts of Covered Activities [separate files]).
The current guidance on impact assessments, avoidance and mitigation of covered activities for
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western burrowing owl (DFG 2012) was considered and pertinent recommendations are reflected
herein and in the Avoidance and Minimization measures (see Chapter 6, Conditions on Covered
Activities).
4.4.4.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of western burrowing owl. Mortality or injury of adults, eggs
and nestlings in breeding burrows may occur from construction activities or operation and
maintenance activities that fill or collapse burrows or nests while occupied by owls. At sites
where construction and other traffic occur close to active burrows or nests, vehicle strikes may
cause accidental mortality of adults and primarily juveniles. In addition, individual western
burrowing owls could collide with construction-related fencing or adults could abandon care of
eggs and nestlings as a result of excessive construction-related noise and visual disturbances near
nest sites in remote locations where habituation of adults to human presence has not occurred.
The risk for collision of adult birds with construction-related equipment or fences, however, is
considered low because construction equipment is expected to be operated at speeds that will be
avoided by adult birds, which are highly mobile. Implementation of the applicable AMMs
indicated in Table 4–7 will also avoid direct disturbance to active breeding sites and mortality or
injury of individuals at occupied breeding sites.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual western burrowing owls
is considered low because birds are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. Long-term effects of bioaccumulation of toxicants spilled
during construction is unlikely due to the restricted size of such spills and their location outside
the foraging habitat of western burrowing owls. In addition, implementation of the applicable
AMMs indicated in Table 4–7 provides for containment and rapid cleanup of releases that may
occur, thus reducing exposure risk and the period that individuals could be exposed to
contaminants.
4.4.4.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
14,496 acres modeled nesting and foraging habitat, representing approximately 9 percent of the
existing acreage of modeled nesting and foraging habitat in the Plan Area (Table 4–8, Figure 4–
24). Indirect effects of permanent development projects will result in reduced functions of up to
11,947 acres of modeled nesting and foraging habitat for the western burrowing owl, 7,627 acres
of which overlap with areas subject to ongoing effects of existing permanent developments
(Appendix K). Figure O–9, Western Burrowing Owl Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of western burrowing owl
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habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
Implementation of the permanent development projects could isolate or fragment owl use of
modeled nesting and foraging habitat within the Plan Area. Death or injury could occur from
implementation of many covered activities if active burrows or nests are not avoided. However,
the potential for this is avoided through the implementation of the AMMs. Filling burrows used
by owls when the owls are foraging off site could cause the owl to abandon the site and
subsequently die off site if the owls are not able to find new shelter or are otherwise put in
harm’s way (e.g., excessive exposure leading to predation by other species). Vehicle strikes are
also possible, particularly when traffic occurs close to active burrows or nests. Covered
activities could also reduce the number of occurrences by permanently removing modeled
nesting habitat. However, implementation of the applicable AMMs (Table 4–7) will minimize
these affects. In addition, implementation of the conservation strategy is expected to benefit
western burrowing owls.
4.4.4.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Neal Road Drop-Off and Recycling Facility, Honcut, Oroville, Bangor, Nelson, and
Richvale UPAs will result in permanent direct effects on up to 13,657 acres of modeled western
burrowing owl breeding and foraging habitat (see Table 4–9). Loss of this habitat area will
reduce the area of any actual western burrowing owl habitat that is located within affected
modeled habitat and thus will reduce the area of habitat available to western burrowing owl.
Covered activities will not remove existing known active nesting sites, because removals during
the nesting season will be avoided with of implementation of the applicable AMMs indicated in
Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations, dust emissions)
associated with operating equipment and other activities necessary to construct new
developments (see Table 4–1). These impact mechanisms could cause western burrowing owl to
reduce their foraging use of affected habitat areas during the period these activities are
implemented. Temporary displacement from foraging habitat and increased numbers of flight
responses to disturbance may elevate energetic costs to western burrowing owl. The potential
for temporary direct effects on nesting western burrowing owl will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
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Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 11,947 acres of modeled western
burrowing owl nesting and foraging habitat Plan Area-wide 60 will be temporarily and directly
affected by permanent development covered activities, 7,627 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). The potential
for adverse effects of temporary construction-related disturbances on western burrowing owl
foraging behavior, however, is considered low because foraging habitat is not a factor limiting
the species in the Plan Area (see Appendix A) and, given the distribution of modeled foraging
habitat (Figure 4–24), there is a high probability that alternate foraging habitat areas will be
available near affected areas.
Permanent Indirect Effects
Covered activities may cause increasing traffic volumes and vehicle speeds, especially where
roads are widened, straightened or otherwise enhanced. Collisions with automobiles constitute a
significant source of mortality for western burrowing owls as they forage in rights-of way.
Mortality associated with owl-vehicle collisions is the most likely permanent indirect effect of
covered activities on western burrowing owls. Their vulnerability is exacerbated by the species’
attraction to roadside environments, including its propensity perch on fence lines. In fragmented
environments, higher post-fledgling mortality from vehicle collisions has been observed relative
to an unfragmented habitat (Clayton and Schmutz 1997, Todd and James 2001). Western
burrowing owls populations are sensitive to increased levels of adult mortality due to accidents
and predation (see Appendix A) and increasing mortality levels can cause a population decline.
Fragmentation may also result in the introduction of novel predators and changes in the
distribution and abundance of the prey base.
Other permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause western burrowing owl to reduce their foraging use of habitat adjacent
to permanent development areas or could affect burrowing owl prey (e.g., rodents, insects).
Noise and visual disturbances from humans, pets and vehicles are likely to preclude western
burrowing owl from nesting in patches of vegetation adjacent to permanent developments that
otherwise would be suitable for nesting. Increasing human and pet presence could also increase
the frequency of flight responses that could increase energy demand.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 11,947 acres of modeled western
burrowing owl nesting and foraging habitat Plan Area-wide 61 will be permanently and indirectly
60
61

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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affected by permanent development covered activities, 7,627 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.4.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 839 acres of modeled western burrowing owl nesting and foraging habitat outside the UPAs
distributed among all of the CAZs (see Table 4–9). The effects of such loss of modeled habitat
on western burrowing owl are the same as described for the permanent direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.4.2.1, Within Urban
Permit Areas). Covered activities will not remove existing known nesting colonies because none
are located in the footprint of permanent development projects located outside of the UPAs. The
potential for permanent direct effects on active nesting colony sites that may be established in the
future will be avoided with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects and
include noise, visual, and other disturbances (e.g., ground vibrations) associated with operating
equipment and other activities necessary to construct new developments (see Table 4–1). The
effects of these impact mechanisms on western burrowing owl are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.4.2.1). The potential for temporary direct effects on western burrowing owl nesting
colonies will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 11,947 acres of modeled western
burrowing owl nesting and foraging habitat Plan Area-wide 62 will be temporarily and directly
affected by permanent development covered activities, 7,627 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K).
The potential for adverse effects on individual western burrowing owls of construction-related
noise and visual disturbances is considered to be low because of the following factors.

62

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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1. Less than 1 percent of the available modeled foraging habitat would be affected if all
permanent development activities outside UPAs were implemented simultaneously, but
permanent development projects would not be implemented simultaneously and thus a
much smaller area of habitat would be affected by construction-related disturbances at
any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
infrastructure projects. As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include:
•

Increased risk for mortality or injury of individual western burrowing owls associated
with vehicle strikes associated with traffic using newly constructed roads (see above).

•

Ongoing visual (e.g., operation of vehicles, lighting, human activity), noise (e.g.,
operation of vehicles and other equipment), pet-related, building maintenance, and other
disturbances associated with human occupancy following construction of permanent
developments (see Table 4–1). The level of these effects are expected to be less than that
associated with permanent development projects within UPAs because they do not
include residential developments, which are expected to support higher levels of human
activity than nonresidential developments. Ongoing noise and visual disturbances
associated with vehicle traffic that could affect use of habitat areas adjacent to newly
constructed roads.

Noise and visual disturbances are likely to preclude western burrowing owl from nesting in
patches of vegetation adjacent to new agricultural services facilities and new roads that otherwise
would be suitable for nesting. Although unlikely, if western burrowing owl were to nest adjacent
to these new facilities and roads, the effects on western burrowing owl are the same as described
for the permanent indirect effects of implementing permanent development projects in the UPAs
(see Section 4.4.4.2.1). Indirect permanent effects of permanent development projects outside of
UPAs may cause abandonment of known active nesting sites that are located near the proposed
footprints of new agricultural services facilities and new roads. If western burrowing owls were
to establish nesting colonies outside UPAs near proposed project footprints before full build out
of agricultural services facility and new roads, noise, visual and other disturbances associated
with use of these development projects could result in site abandonment or reduced nesting
success. The potential for this effect, however, is considered low because the incidence of
nesting in the Plan Area is low and the affected area is small (less than 1 percent of the modeled
western burrowing owl habitat located outside the UPAs).
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Based on an average 500-foot distance from permanent new agricultural services facilities and new
roads within which permanent indirect effects will occur (see Table 4–5), up to 11,947 acres of
modeled western burrowing owl nesting and foraging habitat will be permanently and indirectly
affected, 7,627 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). Adverse effects of these disturbances, however, will be low for the
reasons described above for temporary direct effects of construction-related noise and visual
disturbances. Permanent indirect effects of new agricultural services facilities will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.4.3

Recurring Maintenance Activities

4.4.4.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are few impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on modeled western burrowing
owl habitat (see Table 4–1). Road and ditch maintenance, modification of water conveyance
structures and discing to control weeds in fallow fields may destroy burrows (Rosenberg and
Haley 2004, Catlin and Rosenberg 2006), which may trap or crush owls or remove nesting
habitat. Activities associated with maintaining flood control and other infrastructure will result
in the permanent removal of small patches of open grassland or agricultural habitat that could
support burrowing owl foraging habitat. These removed patches are included in the extent of
habitat permanently removed by permanent development activities described for construction
impacts. Mowing of roadsides and right of ways along newly constructed agricultural facilities
and roads could potentially increase the risk of mortality related to vehicle collisions by
attracting western burrowing owls to sites with high traffic speed or volumes.
Effects of the operation of maintenance equipment on burrowing owl for maintenance actions are
the same as described for construction-related effects. Noise and visual disturbances associated
with maintaining permanent developments will not affect burrowing owl behaviors because the
locations in which these activities would occur are currently or will be subject to high levels of
ongoing human disturbances associated with existing and planned development (e.g., vehicle
traffic). Impacts of ongoing maintenance activities will be minimized with implementation of
the avoidance and minimization measures described in Chapter 5, Conservation Strategy.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; see Table 4–1). The effects
of these impact mechanisms on western burrowing owl are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
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Section 4.4.4.2.1) except that the duration of maintenance-related activities is generally expected
to be less than that of construction-related activities. The potential for temporary direct effects
on western burrowing owl nesting colonies will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western
burrowing owl.
4.4.4.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Section 4.2.2, there are no impact mechanisms associated with implementation
of recurring maintenance activities that are expected to result in permanent direct effects on
modeled western burrowing owl habitat. Maintenance removal of tall grasses, shrubs and other
vegetation may benefit western burrowing owl foraging because the species prefers low
vegetation height for foraging and nesting. Mowing of roadsides and right of ways along newly
constructed agricultural facilities and roads could potentially increase the risk of mortality by
attracting western burrowing owls to sites with high traffic speed or volumes.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on western burrowing owl are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.4.2.1)
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for temporary direct effects on western
burrowing owl nest sites will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western
burrowing owl.
4.4.4.4

Effects of Covered Activities within Conservation Lands

4.4.4.4.1 Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will convert up to 189 acres
of agricultural land and grassland that support modeled western burrowing owl habitat to riparian
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vegetation types that do not support modeled western burrowing owl habitat (see Table 5-7).
The effects of such loss of modeled habitat on western burrowing owl are the same as described
for the permanent direct effects of implementing permanent development projects in the UPAs
(see Section 4.4.4.2.1). Implementation of applicable AMMs indicated in Table 4–7 will avoid
permanent direct effects on active nesting pairs.
4.4.4.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
western burrowing owl (see Table 4–2). The effects of these impact mechanisms on western
burrowing owl are the same as described for the temporary direct effects of implementing
permanent development projects in the UPAs (see Section 4.4.4.2.1). The potential for
temporary direct effects on western burrowing owl nesting colonies will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.4.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on western
burrowing owl because restored and protected habitats will not be associated with increasing
human or pet presence, noise, traffic risks, or other impact mechanisms that could result in
indirect effects (Table 4–2). Restored habitat types, although they may not support western
burrowing owl, are highly unlikely to impose additional risk factors or stressors on western
burrowing owl.
4.4.4.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of western burrowing owl within the Plan Area.
4.4.4.5.1 Permanent Direct Effects
Loss of up to 14,496 acres of model western burrowing owl foraging and nesting habitat may
result from implementing the covered activities (see Table 4–8). The acreage of take (i.e., harm)
will be the amount of actual habitat that is located within the area of affected modeled habitat.
Permanent direct effects on habitat supporting active western burrowing owl nesting colony sites
will be avoided with implementation of the applicable AMMs indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual juvenile and adult western
burrowing owl could be associated with operation of equipment to construct permanent
development projects or during recurring maintenance activities. Permanent direct effects on
western burrowing owl eggs, nestlings, juveniles, and adults in nesting colonies will be avoided
with implementation of the applicable AMMs indicated in Table 4–7.
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4.4.4.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 11,947 acres of modeled western burrowing owl
foraging and nesting habitat would result from harassment associated with covered activities,
7,627 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Management-related activities on 36,388 acres of conservation
lands supporting modeled western burrowing owl habitat (Table 5-10) will result in temporary
direct effects on a relatively small acreage of additional habitat that cannot be estimated. The
acreage of take (i.e., harassment) will be the amount of actual habitat that is located within the
area of affected modeled habitat. Temporary direct effects on western burrowing owl nesting
colonies will be minimized with implementation the applicable AMMs indicated in Table 4–7.
4.4.4.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 11,947 acres of modeled western burrowing owl
nesting and foraging habitat would result from harassment associated with covered activities,
7,627 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K. Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). The acreage of take (i.e., harassment) will be the amount of actual
habitat that is located within the area of affected modeled habitat. Permanent indirect effects on
western burrowing owl nesting colonies will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual juvenile and adult western
burrowing owl could be associated with collisions with vehicles and other human uses adjacent
to permanent development projects (e.g., illegal harvest) and with vehicles operation on new
roadways.
4.4.4.6

Overall Impact Likely to Result from Take

The primary threat to western burrowing owl has been the historical loss of its grassland nesting
habitat, elimination of ground squirrel burrows and other stressors (e.g., native and nonnative
predators, and illegal shooting; see Appendix A). Surveys conducted in 2006/2007 throughout
California covered 860 5 km by 5 km blocks that were surveyed by citizen scientists for presence
of western burrowing owl pairs. At that time, a total of 8,526 pairs were estimated to occur in
California, approximately 70 percent of which were located in the Imperial Valley of Southern
California, and only 12 estimated pairs (0.1 percent of the entire California population) were
estimated to exist in the Northern Central Valley, where all pairs were detected on lowland
blocks in Tehama and Yuba counties (Wilkerson and Siegel 2010). The estimated number of
breeding western burrowing owl pairs within the Plan Area has declined from 1 observed pair in
1991–1993 (Wilkerson and Siegel 2010) to zero pairs 2006/2007, despite a considerable survey
effort (6,177 acres surveyed). Other sighting records (ebird.org) suggest that breeding sites for
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western burrowing owls occur in the Plan Area, e.g., along Coal Canyon Road near Elsey, along
the Durham-Pentz Highway near Hwy 99, at Hamilton Nord Cana Hwy near the HW 99
intersection, at Reknow and Railcar Road, and off Munjar Road. These locations, however, are
not within the footprint of covered activities and effects from covered activities on birds possibly
present in these locations are not likely.
The covered activities will result in the permanent direct impact on of up to 14,496 acres of
modeled western burrowing owl nesting and foraging habitat (see Table 4–8), representing
approximately 8 percent of the extent of modeled habitat present in the Plan Area. Because
modeled habitat overestimates the actual acreage of habitat in the Plan Area, the acreage of
actual habitat removed will be less. The most recent available survey information indicates that
the Plan Area population has declined substantially (see above). Implementation of the covered
activities will reduce the amount of modeled nesting and foraging habitat within the Plan Area,
may further fragment known occurrences, and may contribute to further population declines
within the Plan Area. However, as described above, implementation of the applicable AMMs in
Table 4–7, is expected to minimize these effects and avoid direct injury and mortality of
individual birds. In addition, implementation of the conservation strategy is expected to benefit
western burrowing owl by improving habitat conditions by restoring and permanently protecting
habitat.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on western burrowing owl or adversely affect its distribution or
abundance in the Plan Area.

4.4.5

Western Yellow-Billed Cuckoo

The maximum acreage of modeled western yellow-billed cuckoo nesting habitat that will be
permanently affected, directly and indirectly, with implementation of the covered activities is
283 acres, representing approximately 5 percent of the current extent of modeled breeding and
foraging habitat (see Table 4–8, Appendix K and Figure 4–25, Western Yellow-Billed Cuckoo:
Direct Impacts of Covered Activities [separate files]).
4.4.5.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., removal of habitat, operation of
equipment for construction of new developments, restoration of habitat, and maintenance of
existing facilities) could result in injury or mortality of western yellow-billed cuckoo. For
example, individual western yellow-billed cuckoos could collide with moving constructionrelated equipment, eggs and nestlings could be crushed by equipment operating in nesting
habitat, and adults could abandon care of eggs and nestlings as a result of excessive constructionrelated noise and visual disturbances near nest sites. The risk for collision of adult birds with
construction-related equipment, however, is considered low because equipment is expected to be
operated at speeds that will be avoided by adult birds, which are highly mobile. Implementation
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of the applicable AMMs indicated in Table 4–7 will avoid or minimize direct disturbance to
active nests and mortality or injury of individuals at nest sites. Because adult western yellowbilled cuckoo are highly mobile, actions associated with implementation of the covered activities
(e.g., operation of construction equipment) will not result in mortality or injury of adult
individuals.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual western yellow-billed
cuckoo is considered low because birds are expected to avoid work sites with ongoing noise and
visual construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provides for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
4.4.5.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up
to 50 acres of modeled nesting habitat, representing less than 1 percent of the existing acreage
of modeled nesting habitat in the Plan Area, (Table 4–8, Figure 4–25). Indirect effects of
permanent development projects will result in reduced functions of up to 233 acres of modeled
nesting habitat as habitat for the western yellow-billed cuckoo, 134 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (Appendix K).
Figure O–10, Western Yellow-Billed Cuckoo Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled western yellowbilled cuckoo habitat remaining within the Plan Area (including BRCP protected lands and lands
that are not impacted by the covered activities) with full implementation of the covered
activities. Implementation of the covered activities will not isolate or fragment modeled
western yellow-billed cuckoo nesting habitat because only 50 acres, spread out over the entire
Plan Area, will be removed, which would not result in patches of modeled habitat too small for
western yellow-billed cuckoo to use, as relatively large patches are typically required for western
yellow-billed cuckoo (Laymon 1998).
4.4.5.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Oroville UPA will result in
permanent direct effects on up to 40 acres of modeled western yellow-billed cuckoo nesting
habitat (Table 4–9). Loss of this habitat area may result in individual eggs or juveniles being
killed or injured by the covered activities; it also may not allow individuals to complete their life
cycle. The potential for this impact will be avoided and minimized with the implementation of
the applicable AMMs in Table 4–7.
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments. These
impact mechanisms could cause western yellow-billed cuckoo to reduce their foraging use of
affected habitat areas during the period these activities are implemented. Temporary
displacement from foraging habitat and increased numbers of flight responses to disturbance may
elevate energetic costs to western yellow-billed cuckoo. The potential for temporary direct
effects on western yellow-billed cuckoo will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 1,300-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 233 acres of modeled western
yellow-billed cuckoo nesting habitat will be temporarily and directly affected by permanent
development covered activities Plan Area-wide, 134 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). 63 The potential for
adverse effects of temporary construction-related disturbances on western yellow-billed cuckoo
behavior, however, is considered low because the covered activities are small in nature and do
not occur in the areas where western yellow-billed cuckoo has been observed in the Plan Area
(see Appendix A). In addition, the BRCP will protect 100 acres and restore 50 acres modeled
yellow-billed cuckoo nesting habitat, as well as restoring 189 acres of riparian vegetation habitat
(see Table 5-7) as part of the overall conservation strategy.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause western yellow-billed cuckoo to reduce their foraging use of habitat
adjacent to permanent development areas. Noise and visual disturbances are likely to preclude
western yellow-billed cuckoo from nesting in patches of vegetation adjacent to permanent
developments that otherwise would be suitable for nesting. Although unlikely, if western
yellow-billed cuckoo were to nest adjacent to new permanent developments, indirect effects
could include nest abandonment and changes in incubation, brooding, and foraging behavior of
adult birds that could reduce nesting success. Increasing human and pet presence could also
increase the frequency of flight responses that could increase energy demand and expose
incubating eggs to nest predation or cooling. If western yellow-billed cuckoo were to establish
nests in UPAs near proposed project footprints before all of the permanent development projects
have been implemented, noise, visual, and other disturbances associated with occupancy of
63

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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permanent development projects near new nests could result in nest abandonment or reduced
nesting success. The potential for this effect, however, is considered low because the incidence
of nesting in the Plan Area is low, all western yellow-billed cuckoo observations have been in
areas that will not be affected by development, and nesting habitat near the areas that will be
affected by proposed project footprints are in areas that already support development.
Based on an average 1,300-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 233 acres of modeled western
yellow-billed cuckoo nesting habitat Plan Area-wide 64 will be permanently and indirectly
affected by permanent development covered activities, 134 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation the applicable AMMs
indicated in Table 4–7.
Permanent indirect effects associated with alteration in local hydrology 65 may alter the
vegetation composition and structure of foraging habitat but will not affect the acreage of
available nesting and foraging habitat. Based on an average 500-foot distance from permanent
new developments within which these permanent indirect effects are expected to occur (see
Section 4.2.4.3), up to 477 acres of riparian habitat Plan Area-wide 66 that may support nesting
habitat will be indirectly affected if permanent development projects alter the supporting
hydrology, 395 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). The potential for adverse effects of any such
nesting habitat losses on western yellow-billed cuckoo is expected to be low because western
yellow-billed cuckoo only use a small portion of available modeled habitat to nest in, all western
yellow-billed cuckoo observations have been in areas that will not be affected by development,
and most riparian habitat that may be affected is already located near development and is
therefore already less desirable as nesting habitat than other less disturbed areas.
4.4.5.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 10 acres of modeled western yellow-billed cuckoo nesting habitat outside the UPAs in the
Northern Orchards and Southern Orchards CAZs (see Table 4–9). The effects of such loss of
64

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Alterations in local hydrology could potentially be caused from covered activities that require in channel work, such as new
and replacement bridges, and construction of flood control and stormwater management facilities. Water diversions are not a
covered activity, therefore changes in local hydrology and vegetation compositions resulting from water diversions are not
covered by the BRCP.
66
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
65
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modeled habitat on western yellow-billed cuckoo are the same as described for the permanent
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.5.2.1, Within Urban Permit Areas).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development
projects and include noise, visual, and other disturbances (e.g., ground vibrations) associated
with operating equipment and other activities necessary to construct new developments (see
Table 4–1). The effects of these impact mechanisms on western yellow-billed cuckoo are the
same as described for the temporary direct effects of implementing permanent development
projects in the UPAs (see Section 4.4.5.2.1). The potential for temporary direct effects on
western yellow-billed cuckoo will be minimized with implementation of the applicable AMMs
indicated in Table 4–7
Based on an average 1,300-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 233 acres of modeled western
yellow-billed cuckoo nesting habitat Plan Area-wide 67 will be temporarily and directly affected
by permanent development covered activities, 134 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K).
The potential for adverse effects on individual western yellow-billed cuckoos of constructionrelated noise and visual disturbances is considered to be low because of the following factors.

67

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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1. Eleven percent of the modeled nesting habitat would be affected if all permanent
development activities outside UPAs were implemented simultaneously, but permanent
development projects would not be implemented simultaneously and thus a much smaller
area of habitat would be affected by construction-related disturbances at any point in
time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge replacements, intersection
improvements). As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
4. The area of affected habitat is extremely small and unlikely to be occupied by western
yellow-billed cuckoo.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include the following.
•

Ongoing visual (e.g., operation of vehicles, lighting, human activity) and noise (e.g.,
operation of vehicles and other equipment), disturbances associated with human activity
following construction of permanent developments (see Table 4–1). The level of these
effects are expected to be less than that associated with permanent development projects
within UPAs because they do not include residential developments that are expected to
support higher levels of human activity than nonresidential developments.

•

Ongoing noise and visual disturbances associated with vehicle traffic that could affect use
of habitat areas adjacent to newly constructed roads and bridges; and

•

Increased risk for mortality or injury of individual western yellow-billed cuckoos
associated with vehicle strikes associated with traffic using newly constructed roads.

Noise and visual disturbances are likely to preclude western yellow-billed cuckoos from nesting
in patches of vegetation adjacent to new roads and bridges that otherwise would be suitable for
nesting. Although unlikely, if western yellow-billed cuckoo were to nest adjacent to these new
facilities, the effects on western yellow-billed cuckoo are the same as described for the
permanent indirect effects of implementing permanent development projects in the UPAs (see
Section 4.4.5.2.1). If western yellow-billed cuckoos were to establish nests outside UPAs near
proposed project footprints before full completion of new roads and bridges, noise, visual, and
other disturbances associated with use of these development projects could result in nest
abandonment or reduced nesting success. The potential for this effect, however, is considered
low because the incidence of nesting in the Plan Area is low and the affected area is small (less
than 1 percent of the modeled western yellow-billed cuckoo habitat located outside the UPAs).
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Based on an average 1,300-foot distance from new roads and bridges within which permanent
indirect effects will occur (see Table 4–5), up to 233 acres of modeled western yellow-billed
cuckoo nesting habitat Plan Area-wide 68 will be permanently and indirectly affected, 134 acres
of which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). Adverse effects of these disturbances, however, will be low for the reasons
described above for temporary direct effects of construction-related noise and visual
disturbances.
Permanent indirect effects associated with alteration in local hydrology 69 may alter the
vegetation composition and structure of foraging habitat but will not affect the acreage of
available habitat. Based on an average 250-foot distance from permanent new developments
within which these permanent indirect effects are expected to occur (see Table 4–5), up to 477
acres of riparian habitat that may support nesting habitat will be indirectly affected if permanent
development projects alter the supporting hydrology, 395 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K).
4.4.5.3

Recurring Maintenance Activities

4.4.5.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on western yellowbilled cuckoo described in Section 4.4.5.1, Effects Common among Covered Activities, there are
no additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on western yellow-billed cuckoo
(see Table 4–1). Maintenance removal of riparian vegetation that potentially support western
yellow-billed cuckoo habitat will not adversely affect western yellow-billed cuckoo because 1)
maintenance will only affect a very small area of vegetation and 2) maintenance will only affect
vegetation adjacent to development that is very unlikely to be occupied by western yellow-billed
cuckoo.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations see Table 4–1). The effects
68
69

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
Alterations in local hydrology could potentially be caused from covered activities that require in channel work, such as new
and replacement bridges, and construction of flood control and stormwater management facilities. Water diversions are not a
covered activity, therefore changes in local hydrology and vegetation compositions resulting from water diversions are not
covered by the BRCP.
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of these impact mechanisms on western yellow-billed cuckoo are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.5.2.1) except that the duration of maintenance-related activities is generally expected
to be less than that of construction-related activities. The potential for temporary direct effects
on occupied western yellow-billed cuckoo habitat, in the unlikely event they occur (due to the
likely absence of western yellow-billed cuckoo), will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
western yellow-billed cuckoo foraging behavior is considered low within the UPAs because
western yellow-billed cuckoo only use a small portion of available modeled habitat to nest in.
All western yellow-billed cuckoo observations have been in areas that will not be affected by
development (see Appendix A), many of these activities will be implemented in developed areas
that are already subject to high levels of disturbance (e.g., traffic), and there is a high probability
that alternate foraging habitat areas will be available near affected areas during a generally short
period of disturbance for most activities (e.g., a few hours to a few days).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western
yellow-billed cuckoo.
4.4.5.3.2 Outside Urban Permit Areas
Permanent Direct Effects
Maintenance removal of riparian vegetation that potentially support western yellow-billed
cuckoo nesting habitat will not adversely affect western yellow-billed cuckoo for the reasons
described for permanent direct effects of recurring maintenance activities inside UPAs (see
Section 4.2.2). In addition, the area of modeled nesting western yellow-billed cuckoo habitat
permanent directly affected by covered activities outside of UPAs is very small, and therefore it
is even less likely that maintenance will adversely affect western yellow-billed cuckoo.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on western yellow-billed cuckoo are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.5.2.1) except that the duration of maintenance-related activities is generally expected to be
less than that of construction-related activities.
The potential for adverse effects of temporary maintenance-related disturbances on western
yellow-billed cuckoo behavior is considered low for the same reasons as the reasons described
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for temporary direct effects of recurring maintenance activities inside UPAs and, the area of
modeled habitat that will be temporarily directly affected by maintenance outside of UPAs is
small.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western
yellow-billed cuckoo.
4.4.5.4

Effects of Covered Activities within Conservation Lands

4.4.5.4.1 Permanent Direct Effects
The operation of equipment and other activities related to implementing habitat enhancement and
management actions in or adjacent to protected riparian habitats during the western yellow-billed
cuckoo nesting period could result in injury to or mortality of individuals if nest sites are present
in affected areas. The potential for this permanent direct effect on western yellow-billed cuckoo
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.5.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
western yellow-billed cuckoo (see Table 4–2). The effects of these impact mechanisms on
western yellow-billed cuckoo are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.5.2.1). The
potential for temporary direct effects on occupied western yellow-billed cuckoo habitat will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.5.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on western
yellow-billed cuckoo because restored and protected habitats will not be associated with
increasing human or pet presence, noise, traffic risks, or other impact mechanisms that could
result in indirect effects (Table 4–2). Restored habitat types, although they may not support
western yellow-billed cuckoo, are highly unlikely to impose additional risk factors or stressors
on western yellow-billed cuckoo.
4.4.5.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of western yellow-billed cuckoo within the Plan Area.
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4.4.5.5.1 Permanent Direct Effects
Loss of up to 50 acres of modeled western yellow-billed cuckoo nesting habitat (Table 4–8).
The acreage of take (i.e., harm) will be the amount of actual habitat that is located within the area
of affected modeled habitat.
A small, but indeterminable, amount of direct take of individual juvenile and adult western
yellow-billed cuckoo could be associated with collisions with vehicle operation of equipment
used to construct permanent development projects and conduct recurring maintenance activities.
Permanent direct effects on western yellow-billed cuckoo eggs, nestlings, juveniles, and adults in
nesting colonies will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.5.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 233 acres of modeled western yellow-billed
cuckoo nesting habitat would result from harassment associated with covered activities, 134
acres of which overlap with areas subject to ongoing effects of existing permanent developments
(see Appendix K). Management-related activities on 1,835 acres of conservation lands
supporting modeled western yellow-billed cuckoo habitat will result in temporary direct effects
on a relatively small acreage of additional habitat that cannot be estimated. The acreage of take
(i.e., harassment) will be the amount of actual habitat that is located within the area of affected
modeled habitat. Temporary direct effects on occupied western yellow-billed cuckoo habitat
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.5.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 233 acres of modeled western yellow-billed
cuckoo nesting habitat would result from harassment associated with covered activities, 134
acres of which overlap with areas subject to ongoing effects of existing permanent developments
(see Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). The acreage of take (i.e., harassment) will be the amount of actual habitat that is
located within the area of affected modeled habitat. Permanent indirect effects on occupied
western yellow-billed cuckoo habitat will be minimized with implementation the applicable
AMMs indicated in Table 4–7. A small, but indeterminable, amount of direct take of individual
juvenile and adult western yellow-billed cuckoo could be associated with collisions with vehicles
and other human uses adjacent to permanent development projects (e.g., illegal harvest) and with
vehicles operation on new roadways.
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Overall Impact Likely to Result from Take

The primary threat to western yellow-billed cuckoo has been the historical loss and degradation
of its riparian habitat and associated stressors (e.g., lack of habitat patches large enough to
support breeding activity, increased nest parasitism and depredation; see Appendix A) (Hughes
1999). There may be fewer than 50 breeding pairs of western yellow-billed cuckoo in California
(Gaines 1977, Laymon and Halterman 1987, Halterman 1991, Laymon et al. 1997). The only
locations in California known to currently sustain breeding populations include the Colorado
River system, the South Fork Kern River, and isolated sites along the Sacramento River
(Laymon and Halterman 1989, Laymon 1998). The largest portion of the current range of the
western yellow-billed cuckoo along the Sacramento River as described by the CDFW California
Wildlife Habitat Relationships Program occurs along the western border of the Plan Area.
Breeding pairs have been reported the Sacramento River area long the western border of the Plan
Area as well as the Feather River between Oroville and the Butte County border.
The covered activities will result in the permanent direct impact on up to 50 acres of modeled
western yellow-billed cuckoo nesting habitat (Table 4–8), representing approximately 1 percent
of the extent of modeled habitat present in the Plan Area. Because modeled habitat
overestimates the actual acreage of habitat in the Plan Area, the acreage of actual habitat
removed will be less. Implementation of the covered activities will reduce the amount of
modeled nesting and foraging habitat within the Plan Area and may contribute to further
population declines within the Plan Area. However, as described above, implementation of the
applicable AMMs in Table 4–7, is expected to minimize these effects and avoid direct injury and
mortality of individual birds. In addition, implementation of the conservation strategy is
expected to benefit western yellow-billed cuckoo and improving habitat conditions by restoring
and permanently protecting habitat.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on western yellow-billed cuckoo or adversely affect its Plan
Area distribution or abundance.

4.4.6

Greater Sandhill Crane

The maximum acreage of modeled greater sandhill crane roosting and foraging habitat that will
be permanently affected, directly and indirectly, with implementation of the covered activities is
3,710 acres, representing less than 3 percent of the current extent of modeled habitat in the Plan
Area (see Table 4–8, Appendix K and Figure 4–26, Greater Sandhill Crane: Direct Impacts of
Covered Activities [separate files]).
4.4.6.1

Effects Common among Covered Activities

Effects of covered activities that are in common are those that could result in injury or mortality
of greater sandhill crane. The greater sandhill crane, however, is a CDFW-designated fully
protected species and, as such, implementation of the applicable avoidance and minimization
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measures in Table 4–7 will avoid actions associated with implementation of the covered
activities that could result in the mortality of individuals.
4.4.6.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,627 acres of modeled roosting and foraging habitat, representing approximately 1 percent of
the existing acreage of modeled roosting and foraging habitat in the Plan Area (Table 4–8,
Figure 4–26). Direct effects of permanent development projects will result in the permanent
removal of up to 137 acres of traditional upland use area, representing approximately 5 percent
of the existing acreage of traditional upland use area in the Plan Area (Table 4–8, Figure 4–26).
Indirect effects of permanent development projects will result in reduced functions of up to 1,946
acres of modeled habitat for the greater sandhill crane, 411 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (Appendix K).
Figure O–11, Greater Sandhill Crane Habitat in the Plan Area with full BRCP Implementation
in Appendix O and Table 4–8 provide the acreage of modeled greater sandhill crane habitat
remaining within the Plan Area (including BRCP protected lands and lands that are not impacted
by the covered activities) with full implementation of the covered activities. Implementation of
the covered activities will not isolate or fragment greater sandhill crane use of the Plan Area
because greater sandhill crane is a highly mobile species that can easily move among patches of
habitat that become disconnected with implementation of the covered activities.
4.4.6.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within UPAs (e.g., Chico and Gidley-Biggs
UPA) will result in permanent direct effects on up to 1,131 acres of modeled greater sandhill
crane winter roosting and foraging habitat (see Table 4–9) and 131 acres of Traditional upland
use area. Loss of this habitat area will reduce the area of any actual greater sandhill crane habitat
that is located within affected modeled habitat and thus will reduce the area of habitat available
to greater sandhill crane. Due to the proximity of the covered activities to existing developed
areas, which are generally avoided by wintering greater sandhill cranes, the permanent direct
effects of covered activities on actual use by greater sandhill cranes are expected to be minimal,
because wintering cranes typically avoid areas within the proximity of existing human
developments.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations, dust emissions)
associated with operating equipment and other activities necessary to construct new
developments (see Table 4–1). These impact mechanisms could cause greater sandhill crane to
reduce their foraging use of affected habitat areas during the period these activities are
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implemented. Temporary displacement from foraging habitat and increased numbers of flight
responses to disturbance may elevate energetic costs to greater sandhill crane. The potential for
temporary direct effects on roosting greater sandhill crane will be minimized with
implementation of the applicable AMMs indicated in Table 4–7. Based on an average 500-foot
distance from permanent new developments within which temporary indirect effects will occur
(see Table 4–5), up to 1,946 acres of modeled greater sandhill crane habitat Plan Area-wide will
be temporarily and directly affected by permanent development covered activities, 411 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K) Likewise, up to 75 acres of acres of modeled greater sandhill crane traditional
upland use area will be temporarily and directly affected by permanent development covered
activities (see Appendix K). The potential for adverse effects of temporary construction-related
disturbances on greater sandhill crane foraging behavior, however, is considered low because
foraging habitat is not a factor limiting the species in the Plan Area (see Appendix A) and, given
the distribution of modeled foraging habitat (Figure 4–26), there is a high probability that
alternate foraging habitat areas will be available near affected areas.
Permanent Indirect Effects
Covered activities may cause increasing traffic volumes and vehicle speeds, especially where
roads are widened, straightened or otherwise enhanced (e.g., the SR 99 capacity enhancement
project). Collisions with automobiles are not a significant source of mortality for greater sandhill
cranes as they avoid habitat within close proximity of rights-of way. Other permanent indirect
effects of permanent development projects include ongoing visual (e.g., operation of vehicles,
lighting, human activity), noise (e.g., operation of vehicles and other equipment), pet-related,
building maintenance, and other disturbances associated with human occupancy following
construction of permanent developments (see Table 4–1). These disturbances could cause
greater sandhill crane to reduce their foraging use of habitat adjacent to permanent development
areas or may increase energy expenditure of wintering cranes due to increased flight and
avoidance reactions. Noise and visual disturbances from humans, pets and vehicles are likely to
preclude greater sandhill crane from roosting in patches of vegetation near permanent
developments that otherwise would be suitable for roosting.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 1,946 acres of modeled greater
sandhill crane habitat Plan Area-wide will be permanently and indirectly affected by permanent
development covered activities, 411 acres of which overlap with areas subject to ongoing effects
of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). These permanent indirect effects will be
minimized with implementation of applicable AMMs indicated in Table 4–7.
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4.4.6.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up to
496 acres of modeled greater sandhill crane winter roosting and foraging habitat and up to 6 acres
of traditional upland use area outside the UPAs distributed among all of the CAZs (see Table 4–9).
The effects of such loss of modeled habitat on greater sandhill crane are the same as described for
the permanent direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.6.2.1, Within Urban Permit Areas). The construction of new power lines or
modification of existing transmission lines to accommodate covered activities in agricultural
service areas of the Plan Area could impose a greater risk to wintering greater sandhill cranes.
Cranes are known to suffer injury or mortality when colliding with power lines (Tacha et al. 1978,
Morkill and Anderson 1991, Brown and Drewien 1995, Janss 2000), especially when cranes fly
from roosting to foraging areas in the early morning and when visibility is obscured by fog or
inclement weather. Implementation of the applicable AMMs indicated in Table 4–7 will avoid
permanent direct effects of power lines on greater sandhill crane.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (see Table 4–
1). The effects of these impact mechanisms on greater sandhill crane are the same as described
for the temporary direct effects of implementing permanent development projects in the UPAs
(see Section 4.4.6.2.1). The potential for temporary direct effects on greater sandhill crane
roosting areas will be minimized with implementation of the applicable AMMs indicated in
Table 4–7. Based on an average 500-foot distance from permanent new developments within
which temporary indirect effects will occur (see Table 4–5), up to 1,946 acres of modeled greater
sandhill crane habitat Plan Area-wide 70will be temporarily and directly affected by permanent
development covered activities, 411 acres of which overlap with areas subject to ongoing effects
of existing permanent developments s (see Appendix K).
The potential for adverse effects on individual greater sandhill cranes of construction-related
noise and visual disturbances is considered to be low because of the following factors.
1. Less than 1 percent of the available modeled foraging habitat would be affected if all
permanent development activities outside UPAs were implemented simultaneously, but
permanent development projects would not be implemented simultaneously and thus a
much smaller area of habitat would be affected by construction-related disturbances at
any point in time.

70

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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2. The majority of covered activities implemented outside of the UPAs are linear
infrastructure projects. As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
4. Implementation of AMM9 will avoid construction-related activities within 2,600 feet of
active roosting cranes during the wintering season (see Tables 4-5, 4-7, and 5-25).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, infrastructure maintenance, and other disturbances associated with
operation and human occupancy following construction of permanent developments (see Table
4–1). The level of these effects are expected to be less than that associated with permanent
development projects within UPAs because they do not include residential developments, which
are expected to support higher levels of human activity than nonresidential developments.
Ongoing noise and visual disturbances associated with vehicle traffic that could affect use of
habitat areas adjacent to newly constructed roads.
Noise and visual disturbances are likely to preclude greater sandhill crane from roosting in
patches of vegetation adjacent to new agricultural services facilities and new roads that otherwise
would be suitable for roosting. Although unlikely, if greater sandhill crane were to roost
adjacent to these new facilities and roads, the effects on greater sandhill crane are the same as
described for the permanent indirect effects of implementing permanent development projects in
the UPAs (see Section 4.4.5.2.1). Indirect permanent effects of permanent development projects
outside of UPAs may cause abandonment of known active roosting sites that are located near the
proposed footprints of new agricultural services facilities and new roads. If greater sandhill
cranes were to establish roost sites outside UPAs near proposed project footprints before full
build out of agricultural services facility and new roads, noise, visual and other disturbances
associated with use of these development projects could result in site abandonment. The
potential for this effect, however, is low considering that the incidence of roosting in the Plan
Area is low and the affected area is small (less than 1 percent of the affected modeled greater
sandhill crane habitat located outside the UPAs).
Based on an average 500-foot distance from permanent new agricultural services facilities and
new roads within which permanent indirect effects will occur (see Table 4–5), up to 1,946 acres
of modeled greater sandhill crane habitat will be permanently and indirectly affected, 411 acres
of which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
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Appendix K). Adverse effects of these disturbances, however, will be low for the reasons
described above for temporary direct effects of construction-related noise and visual
disturbances. Permanent indirect effects of new agricultural services facilities will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.6.3

Recurring Maintenance Activities

4.4.6.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception for the potential impact mechanisms and associated effects described in
Section 4.4.6.1, Effects Common among Covered Activities, there are no impact mechanisms
associated with implementation of recurring maintenance activities that are expected to result in
permanent direct effects on modeled greater sandhill crane habitat (see Table 4–1). Vegetation
maintenance activities associated with maintaining roadways are not expected to affect greater
sandhill crane habitat, because the species tends to avoid roads and associated disturbed areas.
Mowing and clearing of vegetation along roads does not affect the existing structure and
condition of crane foraging or roosting habitats. Activities associated with maintaining flood
control and other infrastructure will result in the permanent removal of small patches of open
grassland or agricultural habitat that could support greater sandhill crane foraging habitat. These
removed patches are included in the extent of habitat permanently removed by permanent
development activities described for construction impacts.
Effects of the operation of maintenance equipment on greater sandhill cranes for maintenance
actions are the same as described for construction-related effects. Noise and visual disturbances
associated with maintaining permanent developments will not affect crane behaviors because the
locations in which these activities would occur are currently or will be subject to high levels of
ongoing human disturbances associated with existing and planned development (e.g., vehicle
traffic). Impacts of ongoing maintenance activities will be minimized with implementation of
the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; see Table 4–1). The effects
of these impact mechanisms on greater sandhill crane are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.6.2.1) except that the duration of maintenance-related activities is generally expected
to be less than that of construction-related activities. The potential for adverse effects of
temporary maintenance-related disturbances on crane foraging behavior, however, is considered
low because foraging habitat is not a factor limiting the species in the Plan Area (see Appendix
A) and, given the distribution of modeled foraging habitat (Figure 4–26) there is a high
probability that alternate foraging habitat areas will be available near affected areas. The
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potential for temporary direct effects on greater sandhill crane roost sites will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on greater sandhill
crane.
4.4.6.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Section 4.2.2, there are no impact mechanisms associated with implementation
of recurring maintenance activities that are expected to result in permanent direct effects on
modeled greater sandhill crane habitat. Maintenance removal of tall grasses, shrubs and other
vegetation will not affect greater sandhill crane foraging because the species generally avoids
areas near roads and other human occupied infrastructure or buildings. In addition, maintenance
activities are unlikely to occur outside of daylight hours, and thus disturbance of roosting cranes
is minimized.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on greater sandhill crane are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.6.2.1)
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities and it typically limited to daylight hours when cranes are
away from roost sites.
The potential for adverse effects of temporary maintenance-related disturbances on greater
sandhill crane foraging behavior, however, is considered low because foraging habitat is not a
factor limiting the species in the Plan Area (see Appendix A) and, given the distribution of
modeled foraging habitat (Figure 4–26), there is a high probability that alternate foraging habitat
areas will be available near affected areas. The potential for temporary direct effects on greater
sandhill crane roosting and foraging sites will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on greater sandhill
crane.
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Effects of Covered Activities within Conservation Lands

4.4.6.4.1 Permanent Direct Effects
Implementation of conservation measures to restore emergent wetland habitat may alter the
composition and structure of up to 500 acres of existing rice agriculture, some of which is used
as foraging habitat by wintering cranes (see Table 5-7). The effects of such loss of modeled
habitat on greater sandhill crane are initially similar to those described for the permanent direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.6.2.1).
However, overtime because restoration of existing lower quality habitat to high quality wetland
habitat is expected to have permanent long term benefits to sandhill crane these short term direct
effects are likely to be small. Implementation of applicable AMMs indicated in Table 4–7 will
avoid permanent direct effects on active roosting sites.
4.4.6.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to greater
sandhill crane (see Table 4–2). The effects of these impact mechanisms on greater sandhill
cranes are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.6.2.1). The potential for temporary direct
effects on actually used crane roosting or foraging habitat will be minimized with
implementation of applicable AMMs indicated in Table 4–7.
4.4.6.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on greater
sandhill cranes because restored and protected habitats will not be associated with increasing
human or pet presence, noise, traffic risks, or other impact mechanisms that could result in
indirect effects (Table 4–2). In particular, protected roost sites will be monitored to prevent
disturbances of roosting cranes. Hunting and other recreational uses of these areas is prohibited
to prevent harassment of roosting cranes. Restored habitat types, although they may not support
greater sandhill cranes, are highly unlikely to impose additional risk factors or stressors on
greater sandhill cranes.
4.4.6.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of greater sandhill cranes within the Plan Area.
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4.4.6.5.1 Permanent Direct Effects
Loss of up to 1,627 acres of modeled greater sandhill cranes winter roosting and foraging habitat
and 137 acres of traditional upland use areas will result from covered activities (Table 4–8). The
acreage of take (i.e., harm) will be the amount of actual habitat that is located within the area of
affected modeled habitat. A small, but indeterminable, amount of direct take of individual
greater sandhill cranes could be associated with collisions with power lines and equipment used
to construct permanent development projects. Permanent direct effects on greater sandhill cranes
adults in roost areas will be minimized with implementation of the applicable AMMs indicated
in Table 4–7. Since greater sandhill crane is protected by the MBTA, take in the form of death
or injury will not be allowed under the federal permit for any covered activity. The NCCP
permit serves as authorization by CDFW for take of greater sandhill crane consistent with this
Plan under the Fish and Game Code. If greater sandhill crane is listed under the federal ESA, the
section 10(a)(1)(B) permit can at that point serve as a Special Purpose Permit under the MBTA.
4.4.6.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 1,946 acres of modeled greater sandhill crane
habitat would result from harassment associated with covered activities, 411 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Management-related activities on 22,160 acres of conservation lands supporting modeled
greater sandhill cranes habitat (Table 5-10) will result in temporary direct effects on a relatively
small acreage of additional habitat that cannot be estimated. The acreage of take (i.e.,
harassment) will be the amount of actual habitat that is located within the area of affected
modeled habitat. Temporary direct effects on occupied greater sandhill cranes habitat will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.6.5.3 Permanent Indirect Effects
A temporary reduction in the functions of up to 1,946 acres of modeled greater sandhill crane
habitat would result from harassment associated with covered activities, 411 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K). The
acreage of take (i.e., harassment) will be the amount of actual habitat that is located within the
area of affected modeled habitat. Permanent indirect effects on occupied greater sandhill crane
habitat will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual greater sandhill cranes could be
associated with collisions with power lines and other human uses adjacent to permanent
development projects (e.g., illegal harvest).
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Overall Impact Likely to Result from Take

The major stressor of greater sandhill cranes on the wintering areas is the presence of humans
and human activities. Greater sandhill cranes do not tolerate regular disturbances, including lowlevel recreational disturbances (e.g., birding, photography); and levels of disturbance may play a
role in habitat selection (Lovvorn and Kirkpatrick 1981). Excessive disturbances have caused
cranes to abandon foraging and roosting sites; and repeated disturbance may affect their ability to
feed and store the energy needed for survival. Cranes are especially sensitive to pre-dawn
disruptions (e.g., by hunters accessing waterfowl hunting areas, Ivey and Herziger 2003), which
can cause cranes to abandon a site (Littlefield and Ivey 2000) or to collide with power lines and
other poorly visible obstacles during flight. Foraging areas within 100 yards of occupied
dwellings are not considered suitable (Sacramento County 2008). Lovvorn and Kirkpatrick
(1981) found that cranes tended to avoid roosting in areas close to human activity with minimal
distances from human activity ranging from 140 m to 380 m depending on degree of visual
isolation (for example short distances with high degree of visual isolation and longer distances
with low visual isolation). Other human disturbances such as boating, aircraft, and operating
equipment for habitat management can cause birds to abandon otherwise suitable habitats.
Flooding of agricultural fields for waterfowl hunting also reduces available foraging habitat for
wintering cranes.
The covered activities will result in the loss of up to 1,627 acres of modeled greater sandhill
crane winter roosting or foraging habitat and up to 137 acres of traditional upland use area (Table
4–8), representing approximately 1 and 5 percent, respectively of the extent of modeled habitat
present in the Plan Area. Because modeled habitat overestimates the actual acreage of habitat in
the Plan Area, the acreage of actual habitat removed will be less. Given that less than 6 percent
of modeled habitat will be removed by covered activities and that most of the modeled habitat
that will be permanently affected by development is located near existing, disturbed areas, the
species will not be adversely affected by the covered activities.
Consequently, given that cranes are not limited by available foraging areas in the Plan area, it is
unlikely the Plan Area wintering population will be adversely affected by the acreage of modeled
foraging and roosting habitat removed by covered activities. Furthermore, implementation of the
applicable AMMs indicated in Table 4–7 will minimize the removal of occupied habitat by
covered activities and minimize the potential for harassment of individuals or roost sites.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on greater sandhill crane or adversely affect its Plan Area
distribution or abundance.

4.4.7

California Black Rail

A habitat model has not been developed for California black rail because there is insufficient
information regarding the distribution of the physical attributes that supports its habitat in the
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Plan Area (e.g., water depths in permanent wetlands). There are few locations within the Plan
Area that are known to be occupied by California black rail (see Appendix A). Implementation
of the covered activities requires that all permanent direct impacts on occupied California black
rail habitat be avoided and that indirect effects be minimized (see applicable AMMs in Table 4–7
and Chapter 6, Conditions on Covered Activities). Since California black rail is protected by the
MBTA, take in the form of death or injury will not be allowed under the federal permit for any
covered activity. The NCCP permit serves as authorization by CDFW for take of California
black rail consistent with this Plan under the Fish and Game Code. If California black rail is
listed under the federal ESA, the section 10(a)(1)(B) permit can at that point serve as a Special
Purpose Permit under the MBTA.
4.4.7.1

Effects Common among Covered Activities

Effects of covered activities that are in common are those that could result in injury or mortality
of California black rail. The California black rail, however, is a CDFW-designated fully
protected species and, as such, implementation of the applicable avoidance and minimization
measures in Table 4–7 will avoid actions associated with implementation of the covered
activities that could result in the mortality of individuals.
4.4.7.2

Permanent Development Projects

Direct and indirect effects of permanent development projects will be avoided and minimized
with implementation the applicable AMMs indicated in Table 4–7.
4.4.7.2.1 Within Urban Permit Areas
Permanent Direct Effects
Permanent direct effects on California black rail and its occupied habitat will be avoided with
application of the applicable AMMs in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (Table 4–1) associated with operating
equipment and other activities necessary to construct new developments. The potential for
temporary adverse effects on California black rail will be avoided and minimized with
implementation of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
Indirect effects of permanent development activities include ongoing visual, noise, pet-related,
building maintenance, and other disturbances associated with human occupancy following
construction of permanent developments (Table 4–1). These indirect effects could affect
California black rail if they are present immediately adjacent to new permanent developments.
The potential for this effect, however, is considered low because California black rails are not
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known to occur near any proposed footprints of covered activities and black rail would be
unlikely to establish in habitat areas near new developments because they are subject to high
levels of existing disturbance. If California black rail were to be present or establish in areas
near proposed project footprints before all of the permanent development projects have been
implemented, noise, visual, and other disturbances associated with occupancy of permanent
development projects near occupied habitat could result in changed behavior and reduced
survival. These permanent indirect effects will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.7.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Permanent direct effects on California black rail and its occupied habitat will be avoided with
application of the applicable AMMs in Table 4–7.
Temporary Direct Effects
Temporary direct effects impact mechanisms on California black rail, if they are present, are the
same as described for the temporary direct effects of implementing permanent development
projects in the UPAs (see Section 4.4.7.2.1, Within Urban Permit Areas). The potential for
temporary adverse effects on California black rail will be avoided and minimized with
implementation of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects are the same as for permanent
indirect effects of covered activities in UPAs. These permanent indirect effects will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.7.3

Recurring Maintenance Activities

4.4.7.3.1 Within Urban Permit Areas
Permanent Direct Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that are expected to result in permanent direct effects on
California black rail habitat. All direct impacts on individual California black rails must be
avoided and it is unlikely that, given the secretive nature of California black rail (see Appendix
A), it would occur in habitat areas subject to recurring maintenance activities, which will be
located in areas subject to relatively high levels of ongoing disturbance.
Temporary Direct Effects
Temporary direct effects and impact mechanisms on California black rail are the same as
described for the temporary direct effects of implementing permanent development projects in
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the UPAs (see Section 4.4.7.2.1), except that the duration of maintenance-related activities is
generally expected to be less than that of construction-related activities. The potential for
temporary adverse effects on California black rail will be avoided and minimized with
implementation of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on California
black rail.
4.4.7.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that are expected to result in permanent direct effects on
California black rail habitat. All direct impacts on individual California black rails must be
avoided and it is unlikely that, given the secretive nature of California black rail (see Appendix
A), it would occur in habitat areas subject to recurring maintenance activities, which will be
located in areas subject to relatively high levels of ongoing disturbance.
Temporary Direct Effects
Temporary direct effects and impact mechanisms on California black rail are the same as
described for the temporary direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.7.2.1), except that the duration of maintenance-related activities is
generally expected to be less than that of construction-related activities. The potential for
temporary adverse effects on California black rail will be avoided and minimized with
implementation of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on California
black rail.
4.4.7.4

Effects of Covered Activities within Conservation Lands

4.4.7.4.1 Permanent Direct Effects
Implementation of conservation measures, with implementation of the applicable AMMs in
Table 4–7, will avoid all permanent direct impacts on California black and occupied habitat.
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4.4.7.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
California black rail. The effects of these impact mechanisms on California black rails are the
same as described for the temporary direct effects of implementing permanent development
projects within and outside UPAs (see Section 4.4.7.2.1). The potential for temporary adverse
effects on California black rail will be avoided and minimized with implementation of the
applicable AMMs in Table 4–7.
4.4.7.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
California black rails because restored and protected habitats will not be associated with
increasing human or pet presence, noise, traffic risks, or other impact mechanisms that could
result in indirect effects (Table 4–1). In particular, any occupied emergent wetland habitat sites
protected and managed under the BRCP will be subject to fewer disturbance-related effects than
those under active agriculture.
4.4.7.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of California black rail within the Plan Area.
4.4.7.5.1 Permanent Direct Effects
All direct take of California black rail and occupied habitat will be avoided with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.7.5.2 Temporary Direct Effects
Implementation of covered activities adjacent to occupied habitat could result in a temporary
reduction in the functions of the habitat (e.g., alter the behavior of individuals as a result of
lowered ability to remain concealed from disturbances) and result in take (i.e., harassment).
Temporary direct effects on occupied California black rails habitat will be minimized with
implementation of the applicable AMMs indicated in Tables 4-6 and 4-7.
4.4.7.5.3 Permanent Indirect Effects
Construction of permanent development projects adjacent to occupied habitat could result in a
permanent reduction in the functions of the habitat (e.g., alter the behavior of individuals as a
result of lowered ability to remain concealed from disturbances) and result in take (i.e.,
harassment). If new residential developments are located near occupied habitat, there could be a
small, but indeterminable amount of direct take of individual California black rails could be
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associated with human occupancy (e.g., predation by domestic cats). Permanent indirect effects
on occupied California black rails habitat will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.7.6

Overall Impact Likely to Result from Take

California black rail is a highly specialized species adapted to a narrow range of wetland and
tidal marsh habitat conditions. The species has been affected by the loss of more than 80 percent
of historic habitat, as well as habitat fragmentation and degradation (see Appendix A). Its
current distribution is characterized by small population sizes in a patchy and spatially clumped
landscape pattern. The major stressor of California black rails in the Plan Area is the loss of
specific wetland structure and hydrology. California black rails are very sensitive to wetland
area and isolation. The likelihood that local populations of black rails disappear is directly
related to the patch size and the degree of isolation from other occupied habitat patches
(Richmond et al. 2010, Risk et al. 2011). Implementation of the AMMs requires that permanent
direct impacts on all occupied habitat must be avoided (see Table 4–7). Up to 35 acres of
emergent wetland will be removed by the covered activities some of which could support
suitable, but unoccupied habitat. All but 8 acres of this emergent wetland is located inside the
UPAs, which currently support substantial existing development, rendering it unlikely that these
habitat areas would be suitable for future colonization. Consequently, it is unlikely that the
California black rail population of the Plan Area will be adversely affected by implementation of
the covered activities.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on California black rail or adversely affect its distribution or
abundance throughout the Plan Area.

4.4.8

American Peregrine Falcon

The maximum acreage of modeled American peregrine falcon nesting habitat, year-round
foraging habitat, and seasonal foraging habitat that will be permanently affected, directly and
indirectly, with implementation of the covered activities is 7,836 acres, representing
approximately 4 percent of the current extent of its modeled habitat (see Table 4–8, Appendix K
and Figure 4–27, American Peregrine Falcon: Direct Impacts of Covered Activities [separate
files]).
4.4.8.1

Effects Common among Covered Activities

Effects of covered activities that are in common are those that could result in injury or mortality
of American peregrine falcon. The American peregrine falcon, however, is a CDFW-designated
fully protected species and, as such, implementation of the applicable avoidance and
minimization measures in Table 4–7 will avoid actions associated with implementation of the
covered activities that could result in the mortality of individuals. Since American peregrine
falcon is protected by the MBTA, take in the form of death or injury will not be allowed under
Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-127

Impact Assessment and Estimated Level of Take

Chapter 4

the federal permit for any covered activity. The NCCP permit serves as authorization by CDFW
for take of American peregrine falcon consistent with this Plan under the Fish and Game Code.
If American peregrine falcon is listed under the federal ESA, the section 10(a)(1)(B) permit can
at that point serve as a Special Purpose Permit under the MBTA.
4.4.8.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up
to 1,817 acres of modeled American peregrine falcon year-round foraging habitat and
1,943 acres of modeled seasonal foraging habitat, representing approximately 1 percent and
6 percent, respectively of the existing acreage of modeled habitat in the Plan Area (Table 4–8,
Figure 4–27). No nesting habitat will be removed by covered activities. Indirect effects of
permanent development projects will result in reduced functions of up to 4,077 acres of modeled
American peregrine falcon habitat, 1,267 acres of which overlap with areas subject to ongoing
effects of existing permanent developments. Indirect effects of permanent development projects
are not expected to affect any modeled American peregrine falcon nesting habitat (Appendix K).
Figure O–12, American Peregrine Falcon Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled American
peregrine falcon habitat remaining within the Plan Area (including BRCP protected lands and
lands that are not impacted by the covered activities) with full implementation of the covered
activities.
4.4.8.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Oroville, Neal Road Drop-Off and Recycling Facility, Oroville, Bangor, Gridley-Biggs,
Nelson, and Richvale UPAs will result in permanent direct effects on up to 1,308 acres of
modeled American peregrine falcon year-round foraging habitat and 1,838 acres of modeled
seasonal foraging habitat (Table 4–9). Loss of this habitat area will reduce the area of any actual
American peregrine falcon habitat that is located within affected modeled habitat and thus will
reduce the area of habitat available to American peregrine falcon. No known American
peregrine falcon nest sites will be removed by permanent development projects (Table 4–9).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). These impact mechanisms
could cause American peregrine falcon to reduce their foraging use of affected habitat areas
during the period these activities are implemented. Temporary displacement from foraging
habitat and increased numbers of flight responses to disturbance may elevate energetic costs to
American peregrine falcon. However, because American peregrine falcons primarily forage
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aerially by flying high in the air in order to locate birds from a distance and enter a steep dive to
deliver the killing blow (White et al. 2002), noise and visual disturbance is not expected to affect
American peregrine falcon as they forage. Foraging from a perch would expose them to the
disturbances mentioned here, but the potential for adverse effects of temporary constructionrelated disturbances on American peregrine falcon behavior, is considered low because the
species has shown a high tolerance for human activities and disturbance to nesting and foraging
habitat, establishing itself in many cities on the East Coast and achieving high densities and
productivity rates similar to rural areas (Gahbauer 2009). The potential for temporary direct
effects on American peregrine falcon will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects could occur for nesting and foraging American peregrine falcon (see
Table 4–5), up to 4,077 acres of modeled American peregrine falcon of modeled habitat Plan
Area-wide 71 will be temporarily and directly affected by permanent development covered
activities, 1,267 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). No modeled nesting habitat will be affected.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human occupancy
following construction of permanent developments (see Table 4–1). These disturbances could
cause American peregrine falcon to reduce their foraging use of habitat adjacent to permanent
development areas. Noise and visual disturbances may preclude American peregrine falcon from
nesting on cliffs or other suitable habitat adjacent to permanent developments that otherwise
would be suitable for nesting, however, if American peregrine falcon were to nest adjacent to
new permanent developments, indirect effects could include nest abandonment and changes in
incubation, brooding, and foraging behavior of adult birds that could reduce nesting success.
However, the AMMs listed in Table 4–7 will prevent American peregrine falcon nest
abandonment.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 4,077 acres of modeled American
peregrine falcon of modeled habitat Plan Area- wide 72 will be permanently and indirectly
affected by permanent development covered activities, 1,267 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
71
72

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.8.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 509 acres of modeled American peregrine falcon year-round foraging habitat and 104 acres of
modeled seasonal foraging habitat outside the UPAs in all CAZs except the Sacramento River
CAZ (see Table 4–9). Loss of this habitat area will reduce the area of any actual American
peregrine falcon habitat that is located within affected modeled habitat and thus will reduce the
area of habitat available to American peregrine falcon. The effects of such loss of modeled
habitat on American peregrine falcon are the same as described for the permanent direct effects
of implementing permanent development projects in the UPAs (see Section 4.4.8.2.1, Within
Urban Permit Areas). No active American peregrine falcon nest sites will be removed by
permanent development projects (Table 4–7).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). The effects of these impact
mechanisms on American peregrine falcon are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.8.2.1).
The potential for temporary direct effects on American peregrine falcon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects could occur for foraging and nesting American peregrine falcon (see
Table 4–5), up to 4,077 acres of modeled American peregrine falcon of modeled habitat Plan
Area-wide 73 will be temporarily and directly affected by permanent development covered
activities, 1,267 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
The potential for adverse effects on individual American peregrine falcon of construction-related
noise and visual disturbances is considered to be low because of the following factors.
1. Approximately 1 percent of the available modeled year-round foraging habitat and 4
percent of modeled seasonal foraging habitat would be affected if all permanent
development activities were implemented simultaneously, but permanent development
73

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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projects would not be implemented simultaneously and thus a much smaller area of
habitat would be affected by construction-related disturbances at any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge replacements, intersection
improvements). As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled foraging habitat areas are within or near larger patches of modeled
foraging habitat that would not be disturbed and would be available for use by displaced
individuals.
4. American peregrine falcon seem to be tolerant of human activities and disturbance as
demonstrated by the high population densities and similar productive rates compared to
rural areas of urban populations on the East Coast.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human activity
following construction of permanent developments (see Table 4–1). The effects of these impact
mechanisms on American peregrine falcon are the same as described for the permanent indirect
effects of implementing permanent development projects within UPAs (see Section 4.4. 8.2.1).
The level of these effects are expected to be less than that associated with permanent
development projects within UPAs because they do not include residential developments, which
are expected to support higher levels of human activity than nonresidential developments.
Permanent indirect effects of new roads include ongoing noise and visual disturbances associated
with vehicle traffic that could affect use of adjacent habitat areas and increased risk for mortality
or injury of individual American peregrine falcon associated with collisions with vehicles. The
potential for collisions with vehicles is considered to be low because American peregrine falcon
forages aerially.
Noise and visual disturbances may preclude American peregrine falcon from nesting on cliffs or
other suitable locations adjacent to new roads and bridges that otherwise would be suitable for
nesting. However, this is considered unlikely because, as discussed above, American peregrine
falcons are tolerant of disturbance and have been highly successful in some urban areas breeding
on skyscrapers and bridges. In addition, noise and visual disturbance will not affect any modeled
nesting habitat in the Plan Area. The likelihood that noise and visual disturbances adversely
affect American peregrine falcon foraging behavior is considered low for the reasons described
for the assessment of temporary direct effects. If American peregrine falcon were to nest
adjacent to these new facilities, the effects on American peregrine falcon are the same as
described for the permanent indirect effects of implementing permanent development projects in
the UPAs (see Section 4.4.8.2.1). If American peregrine falcon were to establish nests outside of
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UPAs near proposed project footprints before full completion of new roads and bridges, noise,
visual, and other disturbances associated with use of these development projects could result in
nest abandonment or reduced nesting success. The potential for this effect, however, is
considered low because the incidence of nesting in the Plan Area is low, modeled nesting habitat
will not be affected by noise and visual disturbances (see Appendix K), American peregrine
falcon are tolerant of human disturbance, and the AMMs listed in Table 4–7 will prevent
American peregrine falcon nest abandonment.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 4,077 acres of modeled American
peregrine falcon habitat Plan Area-wide 74 will be permanently and indirectly affected by
permanent development covered activities, 1,267 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). Adverse effects of these
disturbances, however, will be low for the reasons described above for temporary direct effects
of construction-related noise and visual disturbances.
4.4.8.3

Recurring Maintenance Activities

4.4.8.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on American
peregrine falcon described in Section 4.4.8.1, Effects Common among Covered Activities, there
are no additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on American peregrine falcon.
Maintenance removal of vegetation that potentially support American peregrine falcon foraging
habitat would reduce the amount of available foraging habitat. However, this effect is expected
to be low because maintenance will only affect a very small area and other modeled foraging
habitat is abundant. Nest sites are inaccessible and unvegetated and therefore no maintenance
will affect nesting habitat. However, if occupied American peregrine falcon nest sites are
located near locations where recurring maintenance activities will be implemented, the potential
for impacts on American peregrine falcon nesting success associated with maintenance-related
noise and visual disturbances will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.

74

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (Table 4–1). The effects of these impact
mechanisms on American peregrine falcon are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.8.2.1),
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for temporary direct effects on American
peregrine falcon will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
American peregrine falcon foraging behavior is considered low for the reasons discussed above
for the temporary direct effects of permanent development within UPAs section. In addition, the
potential for adverse effects of temporary recurring maintenance-related disturbances on
American peregrine falcon behavior, however, is considered low within the UPAs because many
of these activities will be implemented in developed areas that are already subject to high levels
of disturbance (e.g., traffic), foraging habitat is not a factor limiting the species in the Plan Area
(see Appendix A) and, given the distribution of modeled foraging habitat (Figure 4–27), there is
a high probability that alternate foraging habitat areas will be available near affected areas during
a generally short period of disturbance for most activities (e.g., a few hours to a few days).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on American
peregrine falcon.
4.4.8.3.2 Outside Urban Permit Areas
Permanent Direct Effects
The impacts of recurring maintenance activities on American peregrine falcon are the same as
described above for these activities within UPAs.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on American peregrine falcon are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.8.2.1), except that the duration of maintenance-related activities is generally expected to be
less than that of construction-related activities. The potential for temporary direct effects on
American peregrine falcon will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
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Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on American
peregrine falcon.
4.4.8.4

Effects of Covered Activities within Conservation Lands

4.4.8.4.1 Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will convert up to 189 acres
of habitat (i.e., pasture lands with potholes or vernal pools that provide habitat for waterfowl and
other water birds) that could support modeled American peregrine falcon foraging habitat to
riparian vegetation types that do not support modeled American peregrine falcon foraging
habitat. The actual impact will be less, however, because a portion of the restored riparian
habitat will not be restored on land cover types used by American peregrine falcon to forage.
The effects of such loss of modeled habitat on American peregrine falcon are the same as
described for the permanent direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.8.2.1).
4.4.8.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
American peregrine falcon (see Table 4–1). The effects of these impact mechanisms on
American peregrine falcon are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.8.2.1). The
potential for temporary direct effects on American peregrine falcon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.8.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
American peregrine falcon because restored and protected habitats will not be associated with
increasing human presence, noise, traffic risks, or other impact mechanisms that could result in
indirect effects (Table 4–1). Restored habitat types, although they may not support American
peregrine falcon, are highly unlikely to impose additional risk factors or stressors on American
peregrine falcon.
4.4.8.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of American peregrine falcon within the Plan Area.
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4.4.8.5.1 Permanent Direct Effects
Loss of up to 1,817 acres of modeled American peregrine falcon year-round foraging habitat and
1,943 acres of modeled seasonal foraging habitat (Table 4–8) associated with implementation of
the permanent development projects and up to an additional 189 acres of modeled foraging
habitat removed to restore habitat types that do not support American peregrine falcon foraging
habitat. 75
A small, but indeterminable, amount of direct take of individual juvenile and adult American
peregrine falcon could be associated with loss of eggs and juveniles if nest sites are abandoned as
a result of the covered activities, but will be avoided with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.8.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 4,077 acres of modeled American peregrine
falcon habitat 76 would result from harassment associated with covered activities, 1,267 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Management-related activities on up to 29,192 acres of conservation lands
supporting modeled American peregrine falcon habitat will result in temporary direct effects on a
relatively small acreage of additional habitat that cannot be estimated. The acreage of take (i.e.,
harassment) will be the amount of actual habitat that is located within the area of affected
modeled habitat. Temporary direct effects on American peregrine falcon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.8.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 4,077 acres of modeled American peregrine
falcon habitat would result from harassment associated with covered activities, 1,267 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). The acreage of take (i.e., harassment) will be the amount of actual habitat that is
located within the area of affected modeled habitat. Because temporary direct effects associated
with projects have been included within the footprint for permanent direct effects, the acreage of
permanent indirect effects for each project is the same as and not in addition to the acreage of
temporary direct effects (see Appendix K). Permanent indirect effects on occupied American
peregrine falcon habitat will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.

75
76

Habitat impacts of restoration are not included in Tables 4–8 and 4–9 and therefore total impact acreages will differ.
Does not include temporary impacts on habitat function that could be associated with restoration of 306 acres of vernal pool
and other seasonal wetlands, 613 acres of riparian habitat, 121 acres of emergent wetland, and 500 acres of giant garter snake
habitat.
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A small, but indeterminable, amount of direct take of individual juvenile and adult American
peregrine falcon could be associated with collisions/electrocutions at newly constructed or
retrofitted power lines, collisions with vehicles associated with new or increased traffic on new
and improved roadways, and with loss of eggs and juveniles if nest sites are abandoned as a
result of noise, visual, and other disturbances associated with new permanent development
projects. However, these permanent indirect effects on American peregrine falcon will be
avoided with implementation of the applicable AMMs indicated in Table 4–7.
4.4.8.6

Overall Impact Likely to Result from Take

The primary threat to American peregrine falcon has been the use of organochlorine pesticides,
mainly dichlorodiphenyltrichloroethane (DDT), which cause serious eggshell thinning and
nesting failure as a result of ingesting prey contaminated with DDE, a metabolite of DDT (White
et al. 2002). As a result, there was a slow but drastic decline after World War II in the number of
peregrine falcons in most areas of its range in North America. By 1975, there was no reported
breeding in the eastern population and only 324 known nesting pairs in the west 77 (White et al.
2002, Wheeler 2003). Since the banning of DDT and subsequent recovery efforts, the
population has recovered and is no longer listed under the federal ESA 78 (White et al. 2002,
USFWS 2003). While CNDDB has no reports of peregrine falcon in Butte County, a relatively
substantial number of occurrences have been reported by state agencies and local experts within
the Plan Area. Nests and/or breeding activity have been reported in upper Butte Creek Canyon
(reported by Altacal Audubon Society), Upper Bidwell Park (reported by CDFW and Altacal
Audubon Society), on suspension bridges across Lake Oroville (reported by California
Department of Water Resources [DWR] and Altacal Audubon Society), and the western bluffs of
Table Mountain Ecological Reserve (reported by CDFW).
The covered activities will result in the loss of up to 1,817 acres of modeled American peregrine
falcon year-round foraging habitat and 1,943 acres of modeled seasonal foraging habitat,
representing approximately 1 percent and 6 percent of the extent of modeled habitat present in
the Plan Area, respectively (Table 4–8). Up to an additional 189 acres of modeled year-round
foraging habitat could be removed to restore habitat types that do not support American
peregrine falcon foraging habitat. The distribution and abundance of American peregrine falcon
does not seem to be limited by the availability of foraging habitat in the Plan Area and, following
implementation of the covered activities, over 98 percent of its modeled habitat types will remain
in the Plan Area with implementation of all applicable AMMs (Table 4–7).
Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs (Table 4–7), is not expected to result in adverse population-level effects on
American peregrine falcon or adversely affect its Plan Area distribution or abundance.

77
78

64 Federal Register (FR) 46542, August 25, 1999.
68 FR 67697, December 3, 2003.
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Swainson’s Hawk

The maximum acreage of modeled Swainson’s hawk modeled nesting habitat, nesting and
foraging habitat, and foraging habitat that will be permanently affected, directly and indirectly,
with implementation of the covered activities is 20,947 acres, representing approximately 14
percent of the current extent of its modeled habitat (see Table 4–8, Appendix K, and Figure 4–
28, Swainson’s Hawk: Direct Impacts of Covered Activities [separate files]).
4.4.9.1

Effects Common among Covered Activities

Actions associated with implementation of the covered activities (e.g., operation of equipment
for construction of new developments, restoration of habitat, and maintenance of existing
facilities) could result in injury or mortality of Swainson’s hawk. For example, individual
Swainson’s hawks could collide with construction-related equipment, cranes or guy wires and
adults could abandon care of eggs and nestlings as a result of excessive construction-related
noise and visual disturbances near nest sites. The risk of collision of adult birds with
construction-related equipment, however, is considered low because construction sites are
expected to be avoided by adult birds, which are highly mobile and typically fly at altitudes too
high to collide with equipment. Electrocution on newly constructed or modified power
distribution or transmission lines is a potential risk for Swainson’s hawks, especially when these
power lines intersect foraging habitat. The potential for these impacts will be avoided with
implementation of the applicable AMMs indicated in Table 4–7.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual Swainson’s hawks is
considered low because birds are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. In addition, Swainson’s hawks typically have little to no
contact with the ground other than immediately following a successful prey strike. In addition,
implementation of the applicable AMMs indicated in Table 4–7 provides for containment and
rapid cleanup of releases that may occur, thus reducing exposure risk and the period that
individuals could be exposed to contaminants.
4.4.9.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
315 acres of modeled Swainson’s hawk nesting habitat, 557 acres of modeled nesting and
foraging habitat, and 10,441 acres of modeled foraging habitat (Table 4–9), representing
approximately 2 percent, 22 percent, and 8 percent, respectively, of the existing acreage of
modeled habitat in the Plan Area (Table 4–8, Figure 4–28). Indirect effects of permanent
development projects will result in reduced functions of up to 9,635 acres of modeled
Swainson’s hawk habitat, 5,835 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). Implementation of the covered activities
will not isolate or fragment Swainson’s hawk use of the Plan Area because Swainson’s hawk is a
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highly mobile species that can easily move among patches of habitat that become disconnected
with implementation of the covered activities. Figure O–13, Swainson’s Hawk Habitat in the
Plan Area with full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of
modeled Swainson’s hawk habitat remaining within the Plan Area (including BRCP protected
lands and lands that are not impacted by the covered activities) with full implementation of the
covered activities.
4.4.9.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Oroville, Neal Road Drop-Off and Recycling Facility, Honcut, Durham, and Gridley-Biggs
UPAs will result in permanent direct effects on up to 9,650 acres of modeled Swainson’s hawk
foraging habitat, 556 acres of modeled nesting and foraging habitat, and 270 acres of modeled
nesting habitat (Table 4–9). Loss of this habitat area will reduce the area of any actual
Swainson’s hawk habitat that is located within affected modeled habitat and thus will reduce the
area of habitat available to Swainson’s hawk. No known Swainson’s hawk nest sites will be
removed by permanent development projects (Table 4–9).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). These impact mechanisms
could cause Swainson’s hawk to reduce their foraging use of affected habitat areas during the
period these activities are implemented. Temporary displacement from foraging habitat and
increased numbers of flight responses to disturbance may elevate energetic costs to Swainson’s
hawk. However, because Swainson’s hawk primarily aerially, noise and visual disturbance is not
expected to affect Swainson’s hawk as they forage. Noise and visual disturbance to nesting
Swainson’s hawks, can cause displacement of incubating or brooding adults from the nest or
may interfere with the provisioning of the brooding female by the male. However, in the Central
Valley, individual Swainson’s Hawks have been found to be able to tolerate the routine
disturbances associated with automobile traffic on city streets and rural highways, agricultural
machinery, and small airplanes, especially if they are present and ongoing at the time of nest site
selection (England et al. 1997). These and other disturbances can be disruptive if intermittent or
if exceedingly loud or extensive. The potential for temporary direct effects on Swainson’s hawk
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary direct effects could occur for foraging Swainson’s hawks and the 1,300-foot distance
from permanent new developments within which temporary direct effects could occur for nesting
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Swainson’s hawks (see Table 4–5), up to 9.635 acres of modeled Swainson’s hawk habitat Plan
Area-wide 79 will be temporarily and directly affected by permanent development covered
activities, 5,835 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human occupancy
following construction of permanent developments (see Table 4–1). These disturbances could
cause Swainson’s hawk to reduce their foraging use of habitat adjacent to permanent
development areas. Excessive noise and visual disturbances may preclude Swainson’s hawk
from nesting in suitable habitat adjacent to permanent developments, however, if Swainson’s
hawk were to nest adjacent to new permanent developments, permanent indirect effects could
include nest abandonment and changes in incubation, brooding, and foraging behavior of adult
birds that could reduce nesting success. However, the likelihood for this impact is low because
Swainson’s hawks are typically tolerant of human activities in the vicinity of nest sites in both
urban and agricultural areas (Estep 1989, England et al. 1995).
Based on an average 500- and 1,300-foot distance from permanent new developments within
which permanent indirect effects will occur (see Table 4–5), up to 9,635 acres of modeled
Swainson’s hawk habitat Plan Area-wide 80 will be temporarily and directly affected by
permanent development covered activities, 5,835 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.9.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 791 acres of modeled Swainson’s hawk foraging habitat, 1 acre of modeled nesting and
foraging habitat, and 44 acres of modeled nesting habitat outside of UPAs distributed among all
the CAZs (Table 4–9). Loss of this habitat area will reduce the area of any actual Swainson’s
hawk habitat that is located within affected modeled habitat and thus will reduce the area of
habitat available to Swainson’s hawk. The effects of such loss of modeled habitat on Swainson’s
hawk are the same as described for the permanent direct effects of implementing permanent
79
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development projects in the UPAs (see Section 4.4.9.2.1, Within Urban Permit Areas). No
known Swainson’s hawk nest sites will be removed by permanent development projects (Table
4–9).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). The effects of these impact
mechanisms on Swainson’s hawk are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.9.2.1). The
potential for temporary direct effects on Swainson’s hawk will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects could occur for foraging Swainson’s hawks and the 1,300-foot
distance from permanent new developments within which temporary indirect effects could occur
for nesting Swainson’s hawks (see Table 4–5), up to 9,635 acres of modeled Swainson’s hawk
habitat Plan Area-wide 81 will be temporarily and directly affected by permanent development
covered activities, 5,835 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
The potential for adverse effects on individual Swainson’s hawk of construction-related noise
and visual disturbances is considered to be low because of the following factors.
1. Approximately 0.6 percent of the available modeled foraging habitat and foraging and
nesting habitat would be affected if all permanent development activities were
implemented simultaneously, but permanent development projects would not be
implemented simultaneously and thus a much smaller area of habitat would be affected
by construction-related disturbances at any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge replacements, intersection
improvements). As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled foraging habitat and foraging and nesting habitat areas are within or
near larger patches of modeled foraging habitat that would not be disturbed and would be
available for use by displaced individuals.
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4. Swainson’s hawks seem to be tolerant of human activities and disturbance during
foraging activities, as indicated by their high-level of use of agricultural landscapes in the
Central Valley.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human activity
following construction of permanent developments (see Table 4–1). The effects of these impact
mechanisms on Swainson’s hawk are the same as described for the permanent indirect effects of
implementing permanent development projects within UPAs (see Section 4.4.9.2.1). The level
of these effects are expected to be less than that associated with permanent development projects
within UPAs because they do not include residential developments, which are expected to
support higher levels of human activity than nonresidential developments. These permanent
indirect effects will be minimized with implementation of the applicable AMMs indicated in
Table 4–7. Permanent indirect effects of new roads include ongoing noise and visual
disturbances associated with vehicle traffic that could affect use of adjacent habitat areas and
increased risk for mortality or injury of individual Swainson’s hawk associated with collisions
with vehicles. The potential for collisions with vehicles is considered to be low because
Swainson’s hawk forages aerially.
Noise and visual disturbances may preclude Swainson’s hawk from nesting in trees adjacent to
new roads and bridges that otherwise would be suitable for nesting. However, this is considered
unlikely because, as discussed above, Swainson’s hawks are known to nest in locations with
similar levels of disturbance. The likelihood that noise and visual disturbances adversely affect
Swainson’s hawk foraging behavior is considered low for the reasons described for the
assessment of temporary direct effects. If Swainson’s hawk were to nest adjacent to these new
facilities, the effects on Swainson’s hawk are the same as described for the permanent indirect
effects of implementing permanent development projects in the UPAs (see Section 4.4.9.2.1).
Based on an average 500- and 1,300-foot distance from permanent new developments within
which permanent indirect effects will occur (see Table 4–5), up to 9,635 acres of modeled
Swainson’s hawk habitat Plan Area-wide 82 will be temporarily and directly affected by
permanent development covered activities, 5,835 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). Adverse effects of these
disturbances, however, will be low for the reasons described above for temporary direct effects
of construction-related noise and visual disturbances.
82
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Recurring Maintenance Activities

4.4.9.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on Swainson’s
hawk described in Section 4.4.9.1, Effects Common among Covered Activities, there are no
additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on Swainson’s hawk.
Maintenance removal of vegetation that potentially support Swainson’s hawk foraging habitat
will not adversely affect Swainson’s hawk because maintenance will only affect a very small
area of vegetation and other modeled foraging habitat is abundant. If occupied Swainson’s hawk
nest sites are located near locations where recurring maintenance activities will be implemented,
the potential for impacts on Swainson’s hawk nesting success associated with maintenancerelated noise and visual disturbances will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (Table 4–1). The effects of these impact
mechanisms on Swainson’s hawk are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.9.2.1), except that
the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities. The potential for temporary direct effects on Swainson’s hawk
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
Swainson’s hawk foraging behavior is considered low for the reasons discussed above for the
temporary direct effects of permanent development within UPAs. In addition, the potential for
adverse effects of temporary recurring maintenance-related disturbances on Swainson’s hawk
behavior, however, is considered low within the UPAs because many of these activities will be
implemented in developed areas that are already subject to high levels of disturbance (e.g.,
traffic), foraging habitat is not a factor limiting the species in the Plan Area (see Appendix A)
and, given the distribution of modeled foraging habitat (Figure 4–28), there is a high probability
that alternate foraging habitat areas will be available near affected areas during a generally short
period of disturbance for most activities (e.g., a few hours to a few days).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on Swainson’s
hawk.
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4.4.9.3.2 Outside Urban Permit Areas
Permanent Direct Effects
The impacts of recurring maintenance activities on Swainson’s hawk are the same as described
above for these activities within UPAs
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on Swainson’s hawk are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.9.2.1),
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for temporary direct effects on Swainson’s
hawk will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on Swainson’s
hawk.
4.4.9.4

Effects of Covered Activities within Conservation Lands

4.4.9.4.1 Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will convert up to 178 acres
of habitat that supports modeled Swainson’s hawk foraging habitat to riparian vegetation types
that support modeled Swainson’s hawk nesting habitat. Up to an additional 621 acres of
modeled foraging habitat could be removed if all of BRCP restored giant garter snake habitat and
emergent wetland restoration is located on managed wetlands. Most or all of this restoration,
however, will be implemented on rice lands that do not support modeled habitat. The effects of
such loss of modeled habitat on Swainson’s hawk are the same as described for the permanent
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.9.2.1). If occupied Swainson’s hawk nest sites are located near locations where restoration
projects will be implemented, the potential for impacts on Swainson’s hawk nesting success
associated with restoration-related noise and visual disturbances will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.9.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
Swainson’s hawk (see Table 4–1). While the effects of these impact mechanisms on Swainson’s
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hawk are similar as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.9.2.1), the likelihood of these effects are
somewhat greater because the presence of Swainson’s hawks outside UPAs is expected to be
higher than inside UPAs. The potential for temporary direct effects on occupied Swainson’s
hawk will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.9.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
Swainson’s hawk because restored and protected habitats will not be associated with increasing
human presence, noise, traffic risks, or other impact mechanisms that could result in indirect
effects (Table 4–1). Restored habitat types, although they may not support Swainson’s hawk, are
highly unlikely to impose additional risk factors or stressors on Swainson’s hawk.
4.4.9.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Swainson’s hawk within the Plan Area.
4.4.9.5.1 Permanent Direct Effects
Loss of up to 315 acres of modeled Swainson’s hawk nesting habitat, 557 acres of modeled
nesting and foraging habitat, and 10,441 acres of modeled foraging habitat (Table 4–8)
associated with implementation of the permanent development projects and up to an additional
799 acres of modeled foraging habitat removed to restore habitat types that do not support
Swainson’s hawk foraging habitat. The acreage of take (i.e., harm) will be the amount of actual
habitat that is located within the area of affected modeled habitat.
A small, but indeterminable, amount of direct take of individual juvenile and adult Swainson’s
hawk could be associated with loss of eggs and juveniles if nest sites are abandoned as a result of
the covered activities. Permanent direct effects of these impacts will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.9.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 9,635 acres of modeled Swainson’s hawk habitat
would result from harassment associated with covered activities, 5,835 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Management-related activities on 23,185 acres of conservation lands supporting modeled
Swainson’s hawk habitat (Table 5-10) will result in temporary direct effects on a relatively small
acreage of additional habitat that cannot be estimated. The acreage of take (i.e., harassment) will
be the amount of actual habitat that is located within the area of affected modeled habitat.
Temporary direct effects on Swainson’s hawk will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
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4.4.9.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 9,635 acres of modeled Swainson’s hawk habitat
would result from harassment associated with covered activities, 5,835 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K). The
acreage of take (i.e., harassment) will be the amount of actual habitat that is located within the
area of affected modeled habitat. Permanent indirect effects on occupied Swainson’s hawk
habitat will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual juvenile and adult Swainson’s
hawk could be associated with collisions/electrocutions at newly constructed or retrofitted power
lines, collisions with vehicles associated with new or increased traffic on new and improved
roadways, and with loss of eggs and juveniles if nest sites are abandoned as a result of noise,
visual, and other disturbances associated with new permanent development projects. Permanent
indirect effects on Swainson’s hawk will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.9.6

Overall Impact Likely to Result from Take

The primary threat to Swainson’s hawk in the Central Valley has been the loss or degradation of
its nesting range habitat. In addition, the species has been negatively affected by mortality
during migration and on the wintering grounds in South America by toxic chemicals, including
pesticides, eggshell thinning and bioaccumulation of contaminants. One or more local factors on
the breeding grounds in California are also presumed to be the reason for observed declines
(Risebrough et al. 1989). For example, approximately 98 percent of the original Central Valley
riparian forest has been removed (Katibah 1984) with similar losses of grasslands and other
wetland habitats. Compared to native conditions, the Central Valley has few trees due to
agricultural clearing, and common crops such as vineyards and cotton are unsuitable foraging
cover (Estep 1989). Continued loss of mature tree and riparian woodland habitats to urban and
agricultural developments could further reduce or eliminate both nesting and foraging habitat.
Direct loss of Swainson’s hawk as a result of shooting has also historically contributed to the
population decline (England et al. 1997).
The covered activities will result in the loss of up to 315 acres of modeled Swainson’s hawk
nesting habitat, 557 acres of modeled nesting and foraging habitat, and 10,441 acres of modeled
foraging habitat, representing approximately 2 percent, 22 percent, and 8 percent of the acreage of
these modeled habitat types in the Plan Area (Table 4–8). Up to an additional 2,734 acres of
modeled foraging habitat could be removed to restore habitat types that do not support Swainson’s
hawk foraging habitat. The distribution and abundance of Swainson’s hawk does not seem to be
limited by the availability foraging or nesting habitat in the Plan Area and, following
implementation of the covered activities, over 92 percent of its modeled nesting and foraging
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habitat types will remain in the Plan Area with implementation of all applicable AMMs
(Table 4–7).
Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs (Table 4–7), is not expected to result in adverse population-level effects on
Swainson’s hawk or adversely affect its Plan Area distribution or abundance.

4.4.10

White-Tailed Kite

The maximum acreage of modeled white-tailed kite nesting habitat, breeding season foraging
habitat, and modeled year-round foraging habitat that will be permanently affected, directly and
indirectly, with implementation of the covered activities is 33,745 acres, representing
approximately 11 percent of the current extent of its modeled habitat (see Table 4–8, Appendix
K, and Figure 4–29, White-Tailed Kite: Direct Impacts of Covered Activities [separate files]).
4.4.10.1

Effects Common among Covered Activities

Effects of covered activities that are in common are those that could result in injury or mortality
of white-tailed kite. The white-tailed kite, however, is a CDFW-designated fully protected
species and, as such, implementation of the applicable avoidance and minimization measures in
Tables 4-6 and 4-7 will avoid actions associated with implementation of the covered activities
that could result in the mortality of individuals. Because white-tailed kite is protected by the
MBTA, take in the form of death or injury will not be allowed under the federal permit for any
covered activity. The NCCP permit serves as authorization by CDFW for take of white-tailed
kite consistent with this Plan under the Fish and Game Code. If white-tailed kite is listed under
the federal ESA, the section 10(a)(1)(B) permit can at that point serve as a Special Purpose
Permit under the MBTA.
4.4.10.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
2,598 acres of modeled white-tailed kite nesting habitat, 6,599 acres of modeled year-round
foraging habitat, and 6,986 acres of modeled breeding season foraging habitat, representing
approximately 8 percent, approximately 4 percent, and 7 percent, respectively, of the existing
acreage of modeled habitat in the Plan Area (Table 4–8, Figure 4–29). Indirect effects of
permanent development projects will result in reduced functions of up to 17,562 acres of
modeled white-tailed kite habitat, 11,081 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (Appendix K).
Figure O–14, White-Tailed Kite Habitat in the Plan Area with full BRCP Implementation in
Appendix O and Table 4–8 provide the acreage of modeled white-tailed kite habitat remaining
within the Plan Area (including BRCP protected lands and lands that are not impacted by the
covered activities) with full implementation of the covered activities.
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4.4.10.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Oroville, Neal Road Drop-Off and Recycling Facility, Honcut, Bangor, Durham, GridleyBiggs, Nelson, and Richvale UPAs will result in permanent direct effects on up to 2,545 acres of
modeled white-tailed kite nesting habitat, 5,673 acres of modeled year-round foraging habitat,
and 6,665 acres of modeled breeding season foraging habitat (Table 4–9). Loss of this habitat
area will reduce the area of any actual white-tailed kite habitat that is located within affected
modeled habitat and thus will reduce the area of habitat available to white-tailed kite.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). These impact mechanisms
could cause white-tailed kite to reduce their foraging use of affected habitat areas during the
period these activities are implemented. Temporary displacement from foraging habitat and
increased numbers of flight responses to disturbance may elevate energetic costs to white-tailed
kite. Noise and visual disturbance to nesting or perching white-tailed kites may cause
displacement of incubating or brooding adults from the nest or may interfere with the
provisioning of the brooding female by the male. These and other disturbances can be disruptive
if intermittent or if exceedingly loud or extensive. The potential for temporary direct effects on
white-tailed kite will be minimized with implementation of the AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects could occur for foraging white-tailed kites and the 1,300-foot distance
from permanent new developments within which temporary indirect effects could occur for
nesting white-tailed kites (see Table 4–5), up to 17,562 acres of modeled white-tailed kite habitat
Plan Area- wide 83 will be temporarily and directly affected by permanent development covered
activities, 11,081 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human occupancy
following construction of permanent developments (see Table 4–1). These disturbances could
cause white-tailed kite to reduce their foraging use of habitat adjacent to permanent development
areas. Excessive noise and visual disturbances may preclude white-tailed kite from nesting in
83
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suitable habitat adjacent to permanent developments, however, if white-tailed kite were to nest
adjacent to new permanent developments, permanent indirect effects could include nest
abandonment and changes in incubation, brooding, and foraging behavior of adult birds that
could reduce nesting success. However, the AMMs listed in Table 4–7 will prevent white-tailed
kite nest abandonment.
Based on an average 500 and 1,300-foot distance from permanent new developments within
which permanent indirect effects will occur (see Table 4–5), up to 17,562 acres of modeled
white-tailed kite habitat Plan Area-wide 84 will be permanently and indirectly affected by
permanent development covered activities, 11,081 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.10.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 53 acres of modeled white-tailed kite nesting habitat, 926 acres of modeled year-round
foraging habitat, and 321 acres of modeled breeding season foraging habitat outside the UPAs
distributed among all the CAZs (see Table 4–9). Loss of this habitat area will reduce the area of
any actual white-tailed kite habitat that is located within affected modeled habitat and thus will
reduce the area of habitat available to white-tailed kite. The effects of such loss of modeled
habitat on white-tailed kite are the same as described for the permanent direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.10.2.1, Within
Urban Permit Areas). Implementation of the AMMs will ensure no active white-tailed kite nest
sites will be removed by permanent development projects (Tables 4-6 and 4-76).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). The effects of these impact
mechanisms on white-tailed kite are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.10.2.1). The
potential for temporary direct effects on white-tailed kite will be minimized with implementation
of the applicable AMMs indicated in Table 4–7.
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Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects could occur for foraging white-tailed kite and the 1,300-foot distance
from permanent new developments within which temporary indirect effects could occur for
nesting white-tailed kite (see Table 4–5), up to 17,652 acres of modeled white-tailed kite habitat
Plan Area-wide 85 will be temporarily and directly affected by permanent development covered
activities, 11,081 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
The potential for adverse effects on individual white-tailed kite of construction-related noise and
visual disturbances is considered to be low because of the following factors.
1. Approximately 0.2 percent of the available modeled nesting habitat, 0.6 percent of
modeled year-round foraging habitat, and 0.4 percent of modeled breeding season
foraging habitat would be affected if all permanent development activities were
implemented simultaneously, but permanent development projects would not be
implemented simultaneously and thus a much smaller area of habitat would be affected
by construction-related disturbances at any point in time.
2.

The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge replacements, intersection
improvements). As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.

3. Affected modeled foraging habitat areas are within or near larger patches of modeled
foraging habitat that would not be disturbed and would be available for use by displaced
individuals.
4. White-tailed kites seem to be tolerant of human activities and disturbance during foraging
and even nesting activities, as indicated by their high-level of use of agricultural
landscapes in the Central Valley.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human activity
following construction of permanent developments (see Table 4–1). The effects of these impact
mechanisms on white-tailed kite are the same as described for the permanent indirect effects of
implementing permanent development projects within UPAs (see Section 4.4.10.2.1). The level
of these effects are expected to be less than that associated with permanent development projects
within UPAs because they do not include residential developments, which are expected to
support higher levels of human activity than nonresidential developments. Permanent indirect
85
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effects of new roads include ongoing noise and visual disturbances associated with vehicle traffic
that could affect use of adjacent habitat areas and increased risk for mortality or injury of
individual white-tailed kite associated with collisions with vehicles. The potential for collisions
with vehicles is considered to be low because white-tailed kite forage aerially.
Noise and visual disturbances may preclude white-tailed kite from nesting in trees adjacent to
new roads and bridges that otherwise would be suitable for nesting. However, this is considered
unlikely because, as discussed above, white-tailed kite are known to nest in locations with
similar levels of disturbance. The likelihood that noise and visual disturbances adversely affect
white-tailed kite foraging behavior is considered low for the reasons described for the assessment
of temporary direct effects. If white-tailed kite were to nest adjacent to these new facilities, the
effects on white-tailed kite are the same as described for the permanent indirect effects of
implementing permanent development projects in the UPAs (see Section 4.4.10.2.1).
Based on an average 500- and 1,300-foot distance from permanent new developments within
which permanent indirect effects will occur (see Table 4–5), up to 17,562 acres of modeled
white-tailed kite habitat Plan Area-wide 86 will be permanently and indirectly affected by
permanent development covered activities, 11,081 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). Adverse effects of these
disturbances, however, will be low for the reasons described above for temporary direct effects
of construction-related noise and visual disturbances.
4.4.10.3

Recurring Maintenance Activities

4.4.10.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on white-tailed
kite described in Section 4.4.10.1, Effects Common among Covered Activities, there are no
additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on white-tailed kite.
Maintenance removal of vegetation that potentially support white-tailed kite foraging habitat
may adversely affect white-tailed kite. However, this affect will likely be low, but because
maintenance will only affect a very small area of vegetation and would be occurring within areas
that already experience a high level of human disturbance. If occupied white-tailed kite nest
sites are located near locations where recurring maintenance activities will be implemented, the
potential for impacts on white-tailed kite nesting success associated with maintenance-related
86
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noise and visual disturbances will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (Table 4–1). The effects of these impact
mechanisms on white-tailed kite are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.10.2.1), except that
the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities. The potential for temporary direct effects on white-tailed kite will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
white-tailed kite foraging behavior is considered low for the reasons discussed above for the
temporary direct effects of permanent development within UPAs. In addition, the potential for
adverse effects of temporary recurring maintenance-related disturbances on white-tailed kite
behavior, however, is considered low within the UPAs because many of these activities will be
implemented in developed areas that are already subject to high levels of disturbance (e.g.,
traffic), foraging habitat is not a factor limiting the species in the Plan Area (see Appendix A)
and, given the distribution of modeled foraging habitat (Figure 4–29), there is a high probability
that alternate foraging habitat areas will be available near affected areas during a generally short
period of disturbance for most activities (e.g., a few hours to a few days).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on white-tailed
kite.
4.4.10.3.2 Outside Urban Permit Areas
Permanent Direct Effects
The impacts of recurring maintenance activities on white-tailed kite are the same as described
above for these activities within UPAs.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on white-tailed kite are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.10.2.1),
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for temporary direct effects on white-tailed
kite will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
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Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on white-tailed
kite.
4.4.10.4

Effects of Covered Activities within Conservation Lands

4.4.10.4.1 Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will convert up to 11 acres
of habitat that could support modeled white-tailed kite foraging habitat to willow scrub, which
does not support modeled white-tailed kite habitat, and convert up to 178 acres of potential
foraging habitat to nesting habitat. Up to an additional 621 acres of modeled foraging habitat
could be removed if all of BRCP restored giant garter snake habitat and emergent wetland
restoration is located on managed wetlands, rice, or irrigated agricultural land. The actual impact
will be less, however, because a portion of the restored giant garter snake habitat will include
uplands that will support white-tailed kite foraging habitat. 87 The effects of such loss of modeled
foraging habitat on white-tailed kite are similar in nature as described for the permanent direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.10.2.1).
However, many of the restoration actions would convert to a habitat type that does support
white-tailed kite. If occupied white-tailed kite nest sites are located near locations where
restoration projects will be implemented, the potential for impacts on white-tailed kite nesting
success associated with restoration-related noise and visual disturbances will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.10.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities related
to implementing habitat restoration, enhancement, and management actions in or adjacent to BRCP
conservation lands that cause temporary noise, visual, and other disturbances to white-tailed kite
(see Table 4–1). The effects of these impact mechanisms on white-tailed kite are the same as
described for the temporary direct effects of implementing permanent development projects in the
UPAs (see Section 4.4.10.2.1). The potential for temporary direct effects on white-tailed will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.10.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on whitetailed kite because restored and protected habitats will not be associated with increasing human
87

For example, if restored giant garter snake habitat is designed to restore 60 percent wetland/open water and 40 percent upland
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presence, noise, traffic risks, or other impact mechanisms that could result in indirect effects
(Table 4–1). Restored habitat types, although they may not support white-tailed kite, are highly
unlikely to impose additional risk factors or stressors on white-tailed kite.
4.4.10.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of white-tailed kite within the Plan Area.
4.4.10.5.1 Permanent Direct Effects
Loss of up to 2,598 acres of modeled white-tailed kite nesting habitat, 6,599 acres of modeled
year-round foraging habitat, and up to 6,986 acres of modeled breeding season foraging habitat
(Table 4–8) associated with implementation of the permanent development projects and up to an
additional 632 acres of modeled foraging habitat removed to restore habitat types that do not
support white-tailed kite foraging or nesting habitat and up to 178 acres of foraging habitat
removed to restore modeled nesting habitat 88.
A small, but indeterminable, amount of direct take of individual juvenile and adult white-tailed
kite could be associated with loss of eggs and juveniles if nest sites are abandoned as a result of
the covered activities, but will be avoided with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.10.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 17,562 acres of modeled white-tailed kite
habitat 89 would result from harassment associated with covered activities, 11,081 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Management-related activities on up to 56,241 acres of conservation lands supporting
modeled white-tailed kite habitat (Table 5-10) will result in temporary direct effects on a
relatively small acreage of additional habitat that cannot be estimated. The acreage of take (i.e.,
harassment) will be the amount of actual habitat that is located within the area of affected
modeled habitat. Temporary direct effects on white-tailed kite will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.10.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 17,562 acres of modeled white-tailed kite habitat
would result from harassment associated with covered activities Includes temporary impacts of
habitat function (see Appendix K). Because temporary direct effects associated with projects
88
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have been included within the footprint for permanent direct effects, the acreage of permanent
indirect effects for each project is the same as and not in addition to the acreage of temporary
direct effects (see Appendix K). The acreage of take (i.e., harassment) will be the amount of
actual habitat that is located within the area of affected modeled habitat. Permanent indirect
effects on occupied white-tailed kite habitat will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual juvenile and adult white-tailed
kite could be associated with collisions/electrocutions at newly constructed or retrofitted power
lines, collisions with vehicles associated with new or increased traffic on new and improved
roadways, and with loss of eggs and juveniles if nest sites are abandoned as a result of noise,
visual, and other disturbances associated with new permanent development projects. However,
these permanent indirect effects on white-tailed kite will be avoided with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.10.6

Overall Impact Likely to Result from Take

The primary threat to white-tailed kite in the Central Valley has been the loss, degradation, and
fragmentation of its nesting habitat. In the past, the species has increased considerably
throughout its range, and is currently most numerous in California, but its distribution is patchy
throughout the Central Valley. White-tailed kites forage in grasslands, agricultural fields, and
wetlands in California. Stendell (1972) and Dunk and Cooper (1994) noted the dependence of
kite populations on the California vole (Microtus californicus) and that localized fluctuations in
kite numbers may be related to the population dynamics of their microtine rodent prey.
The covered activities will result in the loss of up to 2,598 acres of modeled white-tailed kite
nesting habitat, 6,599 acres of modeled year-round foraging habitat, and 6,986 acres of modeled
breeding season foraging habitat, representing approximately 8 percent, 4 percent, and 7 percent
of the extent of modeled habitat present in the Plan Area, respectively (Table 4–8). Up to an
additional 632 acres of modeled foraging habitat could be removed to restore habitat types that
do not support white-tailed kite foraging habitat, and an additional 178 acres of modeled
foraging habitat could be converted to nesting habitat. The distribution and abundance of whitetailed kite does not seem to be limited by the availability of foraging or nesting habitat in the
Plan Area and, following implementation of the covered activities, over 94 percent of its
modeled nesting and foraging habitat types will remain in the Plan Area with implementation of
all applicable AMMs (Table 4–7).
Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs (Table 4–7), is not expected to result in adverse population-level effects on
white-tailed kite or adversely affect its Plan Area distribution or abundance.
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Bald Eagle

The maximum acreage of modeled bald eagle nesting habitat and modeled seasonal foraging
habitat that will be permanently affected, directly and indirectly, with implementation of the
covered activities is 16,003 acres, representing approximately 7.5 percent of the current extent of
its modeled habitat (see Table 4–8, Appendix K, and Figure 4–30, Bald Eagle: Direct Impacts of
Covered Activities [separate files]).
4.4.11.1

Effects Common among Covered Activities

Effects of covered activities that are in common are those that could result in injury or mortality
of bald eagle. The bald eagle, however, is a CDFW-designated fully protected species and, as
such, implementation of the applicable avoidance and minimization measures in Table 4–7 will
avoid actions associated with implementation of the covered activities that could result in the
mortality of individuals.
4.4.11.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
2,708 acres of modeled bald eagle nesting habitat and 3,570 acres of modeled seasonal foraging
habitat, representing approximately 11 percent and 2 percent, respectively, of the existing
acreage of modeled habitat in the Plan Area (Table 4–8, Figure 4–30). No year-round foraging
habitat will be removed by covered activities. Indirect effects of permanent development
projects will result in reduced functions of up to 9,726 acres of modeled bald eagle, 6,574 acres
of which overlap with areas subject to ongoing effects of existing permanent developments
(Appendix K). Indirect effects of permanent development projects will not affect any modeled
bald eagle year-round foraging habitat.
Figure O–15, Bald Eagle Habitat in the Plan Area with full BRCP Implementation in Appendix
O and Table 4–8 provide the acreage of modeled bald eagle habitat remaining within the Plan
Area (including BRCP protected lands and lands that are not impacted by the covered activities)
with full implementation of the covered activities.
4.4.11.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Oroville, Neal Road Drop-Off and Recycling Facility, Durham, Gridley-Biggs, Nelson,
and Richvale UPAs will result in permanent direct effects on up to 2,691 acres of modeled bald
eagle nesting habitat and 2,969 acres of modeled seasonal foraging habitat (Table 4–9). Loss of
this habitat area will reduce the area of any actual bald eagle habitat that is located within
affected modeled habitat and thus will reduce the area of habitat available to bald eagle. No
known bald eagle nest sites will be removed by permanent development projects (Table 4–9).
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). These impact mechanisms
could cause bald eagle to reduce their foraging use of affected habitat areas during the period
these activities are implemented. Temporary displacement from foraging habitat and increased
numbers of flight responses to disturbance may elevate energetic costs to bald eagle. The
potential for temporary direct effects on bald eagle will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Based on an average 1,300-foot distance from permanent new developments for nesting habitat
and an average 500-foot distance from permanent new developments for foraging habitat within
which temporary indirect effects could occur for nesting and foraging bald eagle (see Table 4–5),
up to 9,726 acres of modeled bald eagle habitat Plan Area- wide 90 will be temporarily and
directly affected by permanent development covered activities, 6,574 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K). No
modeled year-round foraging habitat will be affected.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human occupancy
following construction of permanent developments (see Table 4–1). These disturbances could
cause bald eagle to reduce their foraging use of habitat adjacent to permanent development areas.
Noise and visual disturbances are likely to preclude bald eagle from nesting in patches of
vegetation adjacent to permanent developments, however, if bald eagle were to nest adjacent to
new permanent developments, permanent indirect effects could include nest abandonment and
changes in incubation, brooding, and foraging behavior of adult birds that could reduce nesting
success. However, the AMMs listed in Table 4–7 will prevent bald eagle nest abandonment.
Based on an average 1,300-foot distance from permanent new developments for nesting habitat
and an average 500-foot distance from permanent new developments for foraging habitat within
which permanent indirect effects will occur (see Table 4–5), up to 9,726 acres of modeled bald
eagle habitat Plan Area- wide 91 will be permanently and indirectly affected by permanent
development covered activities, 6,574 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the

90
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acreage of temporary direct effects (see Appendix K). These permanent indirect effects will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.11.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 17 acres of modeled bald eagle nesting habitat, and 600 acres of modeled seasonal foraging
habitat outside the UPAs in all CAZs except Basin and Cascade Foothills (see Table 4–9). Loss
of this habitat area will reduce the area of any actual bald eagle habitat that is located within
affected modeled habitat and thus will reduce the area of habitat available to bald eagle. The
effects of such loss of modeled habitat on bald eagle are the same as described for the permanent
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.11.2.1, Within Urban Permit Areas). No active bald eagle nest sites will be removed by
permanent development projects (Table 4–7).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise and visual disturbances associated with operating equipment and other
activities necessary to construct new developments (Table 4–1). The effects of these impact
mechanisms on bald eagle are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.11.2.1). The
potential for temporary direct effects on bald eagle will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Based on an average 1,300-foot distance from permanent new developments for nesting habitat
and an average 500-foot distance from permanent new developments for foraging habitat within
which temporary indirect effects could occur for foraging and nesting bald eagle (see Table 4–5),
up to 9,726 acres of modeled bald eagle habitat Plan Area-wide 92 will be temporarily and
directly affected by permanent development covered activities, 6,574 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
The potential for adverse effects on individual bald eagle of construction-related noise and visual
disturbances is considered to be low because of the following factors.
1. Approximately 11 percent of the available modeled nesting habitat and 2 percent of
modeled seasonal foraging habitat would be affected if all permanent development
activities were implemented simultaneously, but permanent development projects would
not be implemented simultaneously and thus a much smaller area of habitat would be
affected by construction-related disturbances at any point in time.
92
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2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge replacements, intersection
improvements). As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include the following ongoing
visual (e.g., operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles
and other equipment), building maintenance, and other disturbances associated with human
activity following construction of permanent developments (see Table 4–1). The effects of these
impact mechanisms on bald eagle are the same as described for the permanent indirect effects of
implementing permanent development projects within UPAs (see Section 4.4.11.2.1). The level
of these effects are expected to be less than that associated with permanent development projects
within UPAs because they do not include residential developments, which are expected to
support higher levels of human activity than nonresidential developments. Permanent indirect
effects of new roads include ongoing noise and visual disturbances associated with vehicle traffic
that could affect use of adjacent habitat areas and increased risk for mortality or injury of
individual bald eagle associated with collisions with vehicles. The potential for collisions with
vehicles is considered to be low because bald eagles forage primarily on or very near water.
Noise and visual disturbances are likely to preclude bald eagle from nesting in patches of
vegetation adjacent to new agricultural services facilities and new roads that otherwise would be
suitable for nesting. Although unlikely, if bald eagle were to nest adjacent to these new facilities
and roads, the effects on bald eagle are the same as described for the permanent indirect effects
of implementing permanent development projects in the UPAs (see Section 4.4.11.2.1). If bald
eagle were to establish nests outside of UPAs near proposed project footprints before full
completion of new roads and bridges, noise, visual, and other disturbances associated with use of
these development projects could result in nest abandonment or reduced nesting success. The
potential for this effect, however, is considered low because the incidence of nesting in the Plan
Area is low and the AMMs listed in Table 4–7 will prevent bald eagle nest abandonment.
Based on an average 1,300-foot distance from permanent new developments for nesting habitat
and an average 500-foot distance from permanent new developments for foraging habitat within
which permanent indirect effects will occur (see Table 4–5), up to 9,726 acres of modeled bald
eagle habitat Plan Area-wide 93 will be permanently and indirectly affected by permanent
development covered activities, 6,574 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
93
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associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). Adverse effects of these disturbances,
however, will be low for the reasons described above for temporary direct effects of
construction-related noise and visual disturbances.
4.4.11.3

Recurring Maintenance Activities

4.4.11.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on bald eagle
described in Section 4.4.11.1, Effects Common among Covered Activities, there are no additional
impact mechanisms associated with implementation of recurring maintenance activities that are
expected to result in permanent direct effects on bald eagle. Maintenance removal of vegetation
that potentially support bald eagle foraging habitat may adversely affect bald eagle. However,
these effects are expected to be small because maintenance will only affect a very small area of
modeled foraging habitat. Also nests are typically placed in large tall trees and located to avoid
disturbance from development, which makes it unlikely that bald eagles would site nests within
areas of the UPAs that are already subject to a high degree of human disturbance. If occupied
bald eagle nest sites are located near locations where recurring maintenance activities will be
implemented, the potential for impacts on bald eagle nesting success associated with
maintenance-related noise and visual disturbances will be avoided with implementation of the
applicable AMMs indicated in Tables 4-6 and 4-7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances. The effects of these impact mechanisms on bald
eagle are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.11.2.1) except that the duration of
maintenance-related activities is generally expected to be less than that of construction-related
activities. The potential for temporary direct effects on bald eagle will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
bald eagle foraging behavior is considered low because many of these activities will be
implemented in developed areas that are already subject to high levels of disturbance (e.g.,
traffic), foraging habitat is not a factor limiting the species in the Plan Area (see Appendix A)
and, given the distribution of modeled foraging habitat (Figure 4–30), there is a high probability
that alternate foraging habitat areas will be available near affected areas during a generally short
period of disturbance for most activities (e.g., a few hours to a few days).
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Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on bald eagle.
4.4.11.3.2 Outside Urban Permit Areas
Permanent Direct Effects
The impacts of recurring maintenance activities on bald eagle are the same as described above
for these activities within UPAs.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on bald eagle are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.11.2.1), except that
the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities. The potential for temporary direct effects on bald eagle will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on bald eagle.
4.4.11.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Implementation of conservation measures to restore riparian habitat will convert up to 178 acres
of habitat that could support modeled bald eagle seasonal foraging habitat to riparian vegetation
types that support bald eagle nesting habitat and 11 acres of habitat that do not support bald eagle
nesting habitat. The actual amount converted will be less, however, because a portion of the
restored riparian habitat will not be restored on seasonal foraging land cover types used by bald
eagle. Restoration of giant garter snake breeding and movement habitat could also convert up to
500 acres of bald eagle seasonal foraging habitat to land cover types not used by bald eagle, if all
restoration occurs on managed wetland or flooded rice. The effects of such loss of modeled
habitat on bald eagle are the same as described for the permanent direct effects of implementing
permanent development projects in the UPAs (see Section 4.4.11.2.1). However, the amount
converted will be less because a portion of restored giant garter snake habitat will consist of open
water and upland habitat that will serve as habitat for bald eagle.
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Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to bald
eagle (Table 4–1). The effects of these impact mechanisms on bald eagle are similar as
described for the temporary direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.11.2.1). The potential for temporary direct effects on bald eagle will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on bald
eagle because restored and protected habitats will not be associated with increasing human
presence, noise, traffic risks, or other impact mechanisms that could result in indirect effects
(Table 4–1). Restored habitat types, although they may not support bald eagle, are highly
unlikely to impose additional risk factors or stressors on bald eagle.
4.4.11.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of bald eagle within the Plan Area.
4.4.11.5.1 Permanent Direct Effects
Loss of up to 2,708 acres of modeled bald eagle nesting habitat and 3,570 acres of modeled
seasonal foraging habitat (Table 4–8) associated with implementation of the permanent
development projects and up to an additional 632 acres of modeled seasonal foraging habitat
removed to restore habitat types that do not support bald eagle foraging habitat 94 and 178 acres
converted from seasonal foraging habitat to modeled nesting habitat.
A small but indeterminable amount of direct take of individual juvenile and adult bald eagles
could be associated with loss of eggs and juveniles if nest sites are abandoned as a result of the
covered activities, but will be avoided with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.11.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 9,726 acres of modeled bald eagle habitat would
result from harassment associated with covered activities, 6,574 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K).
Management-related activities on up to 36,965 acres of conservation lands supporting modeled
bald eagle habitat will result in temporary direct effects on a relatively small acreage of
94
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additional habitat that cannot be estimated. The acreage of take (i.e., harassment) will be the
amount of actual habitat that is located within the area of affected modeled habitat. Temporary
direct effects on bald eagle will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.11.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 9,726 acres of modeled bald eagle nesting
habitat and 2,441 acres of modeled seasonal foraging habitat would result from harassment
associated with covered activities, 6,574 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). The acreage of take (i.e., harassment) will
be the amount of actual habitat that is located within the area of affected modeled habitat.
Permanent indirect effects on occupied bald eagle habitat will be minimized with implementation
of the applicable AMMs indicated in Table 4–7.
A small but indeterminable amount of direct take of individual juvenile and adult bald eagle
could be associated with collisions/electrocutions at newly constructed or retrofitted power lines,
collisions with vehicles associated with new or increased traffic on new and improved roadways,
and with loss of eggs and juveniles if nest sites are abandoned as a result of noise, visual, and
other disturbances associated with new permanent development projects. However, these
permanent indirect effects on bald eagle will be avoided with implementation of the applicable
AMMs indicated in Tables 4–6 and 4–7.
4.4.11.6

Overall Impact Likely to Result from Take

Loss of nesting habitat due to development along the coast, near inland rivers, and waterways is
currently the greatest threat to the bald eagle, affecting all life stages, shoreline nesting, perching,
roosting, foraging habitat, and dispersal (Buehler 2000). DWR reports two nesting territories
within the Plan Area, one along the edge of the Diversion Pool approximately 1 mile
downstream of the Oroville Dam and the other along the Feather River near the southeast end of
the CDFW Oroville Wildlife Area (Dave Bogener pers. comm.). DWR also reports a recently
discovered winter roost site near Lake Oroville that has been occupied by at least 60 individuals.
Bald eagles regularly winter around the Plan Area, including at Lake Oroville, Thermalito
Forebay and Afterbay, along the Feather and Sacramento Rivers, and in the wetlands associated
with Llano Seco and the Gray Lodge Wildlife Area.
The covered activities will result in the loss of up to 2,708 acres of modeled bald eagle nesting
habitat and 3,570 acres of modeled seasonal foraging habitat, representing approximately 11
percent and 2 percent of the extent of modeled habitat present in the Plan Area, respectively. Up
to an additional 632 acres of modeled seasonal foraging habitat could be removed to restore
habitat types that do not support bald eagle foraging habitat and an additional 178 acres of
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modeled seasonal foraging habitat could be converted to modeled nesting habitat. The
distribution and abundance of bald eagle does not seem to be limited by the availability of
foraging habitat in the Plan Area and, following implementation of the covered activities, over
97 percent of its modeled habitat types will remain in the Plan Area with implementation of all
applicable AMMs (Table 4–7).
Based on this evaluation, implementation of the covered activities with implementation of all
applicable AMMs (Table 4–7), is not expected to result in adverse population-level effects on
bald eagle or adversely affect its Plan Area distribution or abundance.

4.4.12

Giant Garter Snake

The maximum acreage of all land cover types supporting modeled giant garter snake breeding
and movement habitat that will be permanently affected, directly and indirectly, with
implementation of the covered activities is 6,267 acres, representing approximately 4 percent of
the current extent of modeled giant garter snake breeding and movement habitat (see Table 4–8,
Appendix K, and Figure 4–31, Giant Garter Snake: Direct Impacts of Covered Activities
[separate files]). Permanent direct impacts include the removal of up to 18.1 miles of channels
that support modeled movement habitat (see Table 4–8), representing approximately 4 percent of
modeled movement habitat: connected waterways. Impacts of the removal of existing habitat by
covered activities and BRCP measures to restore giant garter snake habitat could result in the
injury or mortality of up to an estimated 61 giant garter snakes (see Appendix A for details on
habitat-specific density calculations). In addition, BRCP restoration of giant garter snake habitat
will temporarily reduce the habitat functions of to 621 acres of modeled giant garter snake
habitat that is restored to higher functioning giant garter snake habitat until restored giant garter
snake habitat has matured. As this habitat attains the characteristic functions of emergent
wetlands, the number of snakes supported will likely increase and fully compensate for the
temporary loss in habitat function.
4.4.12.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of giant garter snakes. For example, individual giant garter
snakes could be crushed by construction- and maintenance-related equipment (e.g., maintenance
of water conveyance infrastructure). Implementation of the applicable AMMs indicated in Table
4–7 will minimize the likelihood for this impact.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual giant garter snakes is
considered low because snakes are generally expected to avoid work sites with ongoing noise
and visual construction-related disturbances. In addition, implementation of the applicable
AMMs indicated in Table 4–7 provides for containment and rapid cleanup of releases that may
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occur, thus reducing exposure risk and the period that individuals could be exposed to
contaminants.
4.4.12.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
3,194 acres modeled giant garter snake breeding and movement habitat, representing
approximately 2 percent of the existing acreage of modeled breeding and movement habitat in
the Plan Area (Table 4–8, Figure 4–31). Permanent direct impacts include the removal of up to
18.1 miles of channels that support modeled movement habitat (Table 4–8), representing
approximately 4 percent of modeled movement habitat: connected waterways. Indirect effects of
permanent development projects will result in reduced functions of up to 3,073 acres of modeled
breeding and movement habitat as habitat for the giant garter snake, 1,151 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (Appendix K.
Removal of habitat by permanent development projects could result in injury or mortality of up
to an estimated 61 giant garter snakes. Figure O–16, Giant Garter Snake Habitat in the Plan
Area with full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of
modeled giant garter snake habitat remaining within the Plan Area (including BRCP protected
lands and lands that are not impacted by the covered activities) with full implementation of the
covered activities. Implementation of the covered activities will not increase the level of habitat
fragmentation or isolation of existing population segments beyond the current degree of
fragmentation and isolation.
4.4.12.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, Gridley-Biggs,
Norton, and Richvale UPAs will result in permanent direct effects on up to 2,496 acres of
modeled giant garter snake breeding and movement habitat (see Table 4–9). Loss of this habitat
area will reduce the area of any actual giant garter snake habitat that is located within affected
modeled habitat and thus will reduce the area of habitat available to giant garter snake.
Construction-related activities and activities that remove habitat could also injure or kill giant
garter snakes that enter work areas. Depending on where permanent development projects are
located, patches of habitat could be locally fragmented. The potential for this impact will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments(see
Table 4-1). These impact mechanisms could cause giant garter snake to reduce their use of
affected habitat areas, especially basking sites, during the period covered activities are
implemented. Temporary displacement and reduced ability to bask could compromise
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thermoregulation in giant garter snakes and reduce their foraging efficiency. Repeated flight
responses to disturbance may elevate energetic costs. The potential for temporary direct effects
giant garter snake will be minimized with implementation the applicable AMMs indicated in
Table 4–7. Based on an average 500-foot distance from permanent new developments within
which temporary indirect effects will occur (see Table 4–5), up to 3,073 acres of modeled giant
garter snake breeding and movement habitat Plan Area-wide 95 will be temporarily and directly
affected by permanent development covered activities, 1,151 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). The
equivalent estimated number of giant garter snakes affected by this temporary loss of habitat
function is 73 snakes (see Appendix A for details on habitat-specific density calculations).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause giant garter snake to reduce their use of habitat adjacent to permanent
development areas or may increase energy expenditure of giant garter snakes due to increased
flight and avoidance reactions. Noise and visual disturbances from humans, pets and vehicles
are likely to preclude giant garter snake from reproducing or overwintering in patches of
vegetation near permanent developments that otherwise would be suitable habitat. Human
occupancy and use of permanent development projects would increase the risk for injury or
mortality of individual snakes associated with increased human activity adjacent to permanent
development projects (e.g., capture or collection by residents, predation by pets, increased
predation by more urban tolerant species (e.g., raccoons, opossums, etc.).
Road construction and improvement projects may cause increasing traffic volumes and vehicle
speeds, especially where roads are widened, straightened or otherwise enhanced (e.g., the SR 99
capacity enhancement project). Vehicle strikes are a potential source of injury or mortality of
individual snakes as they bask on warm pavements or move from aquatic to upland habitats for
over-wintering.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 3,073 acres of modeled giant garter
snake breeding and movement habitat Plan Area-wide 96 will be permanently and indirectly
affected by permanent development covered activities, 1,151 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
95
96

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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and not in addition to the acreage of temporary direct effects (see Appendix K). The equivalent
estimated number of giant garter snakes affected by this temporary loss of habitat function is 73
snakes (see Appendix A for details on habitat-specific density calculations). These permanent
indirect effects will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of foraging habitat but will not affect the acreage of available foraging
habitat. Based on an average 500-foot distance from permanent new developments within which
these permanent indirect effects are expected to occur (see Section 4.2.4.3), up to 84 acres of
emergent wetland and willow scrub that may support habitat Plan Area-wide 97 will be indirectly
affected if permanent development projects alter the supporting hydrology (see Appendix K).
The potential for adverse effects of any such habitat losses on giant garter snake is expected to be
low because most habitat that may be affected is already located near development and is
therefore already less desirable as habitat than other less disturbed areas. Conversely, alterations
that increase local water availability may result in the establishment of patches of emergent
wetland that could habitat.
4.4.12.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to 698 acres of modeled giant garter snake breeding and movement habitat outside the UPAs
distributed among all of the CAZs (see Table 4–9). Depending on where permanent
development projects are located, patches of habitat and any giant garter snakes within them
could be locally fragmented. Loss of this habitat area will reduce the area of any actual giant
garter snake habitat that is located within affected modeled habitat and thus will reduce the area
of habitat available to giant garter snake. Construction-related activities and activities that
remove habitat could also injure or kill giant garter snakes that enter work areas. The potential
for these impacts will be minimized with implementation of the applicable AMMs indicated in
Table 4–7. The effects of such loss of modeled habitat on giant garter snake are the same as
described for the permanent direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.12.1.1).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development
projects and include noise, visual, and other disturbances (e.g., ground vibrations) associated
with operating equipment and other activities necessary to construct new developments (see
Table 4–1). The effects of these impact mechanisms on giant garter snake are the same as
described for the temporary direct effects of implementing permanent development projects in
97

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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the UPAs (see Section 4.4.12.2.1, Within Urban Permit Areas). The potential for temporary
direct effects on giant garter snake will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 3,073 acres of modeled giant garter
snake breeding and movement habitat Plan Area-wide 98 will be temporarily and directly affected
by permanent development covered activities, 1,151 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). The equivalent
estimated number of giant garter snakes affected by this temporary loss of habitat function is 73
snakes (see Appendix A for details on habitat-specific density calculations).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, infrastructure maintenance, and other disturbances associated with
operation and human occupancy following construction of permanent developments (see Table
4–1). The effects of these impact mechanisms on giant garter snake are the same as described
for the permanent indirect effects of implementing permanent development projects within UPAs
(see Section 4.4.12.2.1). The level of these effects, however, are expected to be less than that
associated with permanent development projects within UPAs because they do not include
residential developments, which are expected to support higher levels of human activity than
nonresidential developments. Permanent indirect effects of improved roads that result in higher
traffic volume and traffic on new roads include increased risk for injury or mortality associated
with vehicles striking individual snakes that are basking on or crossing these roads.
Based on an average 500-foot distance from permanent new agricultural services facilities and
new roads within which permanent indirect effects will occur (see Table 4–5), up to 3,073 acres
of modeled giant garter snake breeding and movement habitat Plan Area-wide 99 will be
permanently and indirectly affected, 1,151 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). Adverse effects of these disturbances,
however, will be low for the reasons described above for temporary direct effects of
construction-related noise and visual disturbances. Permanent indirect effects of new
agricultural services facilities will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.

98
99

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of aquatic habitat in and near occupied streams, canals or ponds but
will not affect the acreage of available habitat. Based on an average 500-foot distance from
permanent new developments within which these permanent indirect effects are expected to
occur (see Table 4–2), up to 84 acres of emergent wetland and willow scrub Plan Area-wide 100
that may support suitable habitat will be indirectly affected if permanent development projects
alter the supporting hydrology (see Appendix K). The equivalent estimated number of giant
garter snakes affected by this temporary loss of habitat function is 21 snakes (see Appendix A for
details on habitat-specific density calculations). The potential for adverse effects of any such
habitat losses on giant garter snake is expected to be low because most habitat that may be
affected is already located near development and is therefore already less desirable as habitat
than other less disturbed areas. Conversely, alterations that increase local water availability may
result in the establishment of patches of emergent wetland that could habitat.
4.4.12.3

Recurring Maintenance Activities

4.4.12.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception for the potential impact mechanisms and associated effects on giant garter
snake described in Section 4.4.12.1, Effects Common among Covered Activities, there are no
additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on giant garter snake (see Table
4–1). Maintenance of water and irrigation district canals and other infrastructure in modeled
giant garter snake breeding and movement habitat could result in injury or mortality of
individuals during their aestivation period if they are aestivating in locations along canals where
maintenance equipment is operating (e.g., by crushing of occupied burrows). The potential for
this impact will be minimized with implementation of the applicable AMMs indicated in Table
4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on giant garter snake are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.12.2.1)
except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for temporary direct effects on giant garter
snake will be minimized with implementation of the applicable AMMs indicated in Table 4–7.

100

Impacts outside of UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Periodic maintenance of canals maintained by water and irrigation districts will result in periodic
alteration of habitat structure (e.g., removal of emergent vegetation) that will reestablish over
time following maintenance events.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on giant garter snake.
4.4.12.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception for the potential impact mechanisms and associated effects on giant garter
snake described in Section 4.4.12.1, there are no additional impact mechanisms associated with
implementation of recurring maintenance activities that are expected to result in permanent direct
effects on giant garter snake (see Table 4–1). Potential impacts of water and irrigation
maintenance of canals are the same as described for permanent direct effects of recurring
maintenance activities within UPAs (see Section 4.4.12.3.1, Within Urban Permit Areas).
Temporary Direct Effects
Temporary direct effects of recurring maintenance activities outside UPAs are the same as
described for these activities within UPAs.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on giant garter snake.
4.4.12.4

Effects of Covered Activities within Conservation Lands

4.4.12.4.1 Permanent Direct Effects
Implementation of conservation measures to restore 729 acres giant garter snake habitat, emergent
wetland, and greater sandhill crane roost sites could result in injury or mortality of individual giant
garter snake as a result of operating restoration-related equipment if they are present in restoration
sites. The potential for this impact associated with the restoration of giant garter snake habitat and
emergent wetland, however, will be minimized because habitat will only be restored during the
giant garter snake active season (see Section 5.4.3.2, CM8: Restore Giant Garter Snake Habitat)
and the applicable AMMs in Table 4–7 will be implemented. Furthermore, the likelihood for
adverse population-level effects of injury or mortality of giant garter snake is expected to be
minimal because the habitat restoration activities will be distributed over a 40-year implementation
period (see Table 8–3, BRCP Schedule for Restoration of Natural Communities for Conservation
Component). Operation of habitat enhancement- and management-related equipment on portions
of up to 28,047 acres of BRCP conservation lands supporting modeled and restored giant garter
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snake habitat over the term of the BRCP (see Table 5-10) could result in injury or mortality of
snakes if present during those activities. The potential for this impact will be minimized with
implementation of the applicable AMMs in Table 4–7.
4.4.12.4.2 Temporary Direct Effects
The primary temporary direct effect on giant garter snake will be associated with restoration of
2,121 acres of giant garter snake and emergent wetland (where implemented within its Plan Area
range; see Table 5-7). Conversion of existing lower functioning rice or managed wetland habitat
to higher functioning habitat comprised of a mosaic of interconnected wetlands and uplands will
temporarily reducing the function of the restored habitat until the giant garter snake functions
associated with the restored habitat have matured. In addition, the operation of equipment and
other activities related to implementing habitat restoration, enhancement, and management
actions in or adjacent to BRCP conservation lands that cause temporary noise, visual, and other
disturbances to giant garter snake (see Table 4–1). The effects of these impact mechanisms on
giant garter snakes are the same as described for the temporary direct effects of implementing
permanent development projects in the UPAs (see Section 4.4.12.2.1).
4.4.12.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on giant
garter snakes because restored and protected habitats will not be associated with increasing
human or pet presence, noise, traffic risks, or other impact mechanisms that could result in
indirect effects (Table 4–1).
4.4.12.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of giant garter snakes within the Plan Area.
4.4.12.5.1 Permanent Direct Effects
Permanent direct effects include the loss of up to 3,194 acres of modeled giant garter snake
breeding and movement habitat, including up to 18.1 miles of modeled movement habitat:
connected waterway (Table 4–8). The acreage of take (i.e., harm) will be the amount of actual
habitat that is located within the area of affected modeled habitat. Based on empirically
determined landscape level density estimates for different habitat types in the BRCP Area (see
Appendix A, for methods used to determine density estimates and estimate the number of
individual snakes affected), the estimated level of take is up to 61 giant garter snakes. Because
of the limited data regarding the distribution of giant garter snake in the Plan Area and
uncertainties associated with the actual densities of giant garter snake that will be present in
habitat impacted by the covered activities, it is estimated that up to 122 giant garter snakes could
be taken over the term of the BRCP. This level of estimated take is based on the doubling of
densities of giant garter snake assumed to be present in Plan Area habitats and is considered a
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reasonable assumption based on the range of giant garter snake densities found in other locations
(see Appendix A.12, Giant Garter Snake (Thamnophis gigas). A small, but indeterminable,
amount of direct take of individual giant garter snakes could be associated with operation of
equipment to implement recurring maintenance activities and habitat enhancement, restoration,
and management activities in modeled and restored giant garter snake habitat. Permanent direct
effects on giant garter snakes will be minimized with implementation of the applicable AMMs
indicated in Table 4–7 and restricting implementation of habitat restoration activities to the giant
garter snake active period.
4.4.12.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 3,073 acres of modeled giant garter snake
foraging habitat would result from harassment associated with covered activities, 1,151 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). In addition, the habitat functions of up to 569 acres of modeled giant garter snake
habitat that is restored to higher functioning giant garter snake habitat could be temporarily
reduced until restored giant garter snake habitat has matured. Habitat enhancement- and
management-related activities on up to 28,047 acres of conservation lands supporting modeled
giant garter snakes habitat (Table 5-10) will result in temporary direct effects on a relatively
small acreage of additional habitat that cannot be estimated. The acreage of take (i.e.,
harassment) will be the amount of actual habitat that is located within the area of affected
modeled habitat. Temporary direct effects on occupied giant garter snake habitat will be
minimized with the applicable AMMs indicated in Table 4–7.
4.4.12.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 3,073 acres of modeled giant garter snake breeding
and movement habitat would result from harassment associated with covered activities, 1,151 acres
of which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). The acreage of take (i.e., harassment) will be the amount of actual habitat that is
located within the area of affected modeled habitat. Permanent indirect effects on giant garter
snake habitat will be minimized with the applicable AMMs indicated in Table 4–7. A small, but
indeterminable, amount of direct take of individual giant garter snakes could be associated with
increased risk for injury or mortality associated with vehicles striking individual snakes that are
basking or moving across the new roads, improved roads where traffic volume increases, and
increased human activity adjacent to permanent development projects (e.g., illegal capture,
predation by pets).
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Overall Impact Likely to Result from Take

The major stressor of giant garter snakes in the Plan Area is the loss of habitat functions
(including predation and competition by nonnative species), fragmentation and disturbances
associated with human activities (USFWS 1999). Conversion of wetlands for agricultural,
urban, and industrial development has caused the loss of over 90 percent of suitable giant garter
snake habitat in the Central Valley. Similarly, loss of habitat function through maintenance of
flood control and irrigation canals, rodent control, pesticide and improper grazing of wetlands or
streamside habitats are known to affect giant garter snake populations (Brode and Hansen 1992,
Hansen 1988, Hansen and Brode 1993). Nonnative predators (e.g., bullfrog, largemouth bass
and catfish), have been identified as significant predators of giant garter snakes (sensu Bury and
Whelan 1984, Treanor 1983) and compete with giant garter snakes for smaller forage species,
(Hansen 1986, Schwalbe and Rosen 1989). Giant garter snakes are sensitive to the loss of
upland habitat adjacent to aquatic habitats, where young are hatched and where some adult giant
garter snakes retreat for the winter.
The covered activities will result in the loss of up to 3,194 acres of modeled giant garter snake
breeding and movement habitat, representing approximately 2 percent of the extent of modeled
habitat present in the Plan Area (Table 4–8). Because modeled habitat overestimates the actual
acreage of habitat in the Plan Area, the acreage of actual habitat removed will be less. A total of
6,847 giant garter snakes are estimated to inhabit the Plan Area (see Appendix A). Based on
empirically determined landscape level density estimates for different habitat types in the BRCP
Area (see Appendix A) for methods used to determine density estimates and estimate the number
of individual snakes affected), the removal of 3,194 acres if modeled giant garter snake habitat by
permanent development covered activities could result in take of up to 61 giant garter snakes, or
approximately 1 percent of the estimated Plan Area population over the term of BRCP
implementation. For the reasons described in Section 4.4.12.5, Estimated Level of Take, however,
the estimated level of take could be as high as 122 giant garter snakes, representing approximately
2 percent of the Plan Area population.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse, measurable population-level effects on giant garter snake or adversely affect its
distribution or abundance throughout the Plan Area.

4.4.13

Blainville’s Horned Lizard

A habitat model has not been developed for Blainville’s horned lizard 101 because there is
insufficient information regarding the distribution of the physical attributes that supports its
habitat in the Plan Area (e.g., gravelly sandy substrates). There is only one known location
within the Plan Area north of Oroville, on North Table Mountain, just east of Coal Canyon (see
Appendix A), and no covered activities would occur at this location. Removal of individual
101

Formerly California horned lizard (Phrynosoma coronatum frontale).
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lizards in permanent development covered activity project footprints is permitted unless, in
consultation with USFWS and CDFW, it is determined that the proposed project would remove a
significant occurrence that is necessary to maintain the genetic diversity or regional distribution
of the species.
4.4.13.1

Effects Common among Covered Activities

Blainville’s horned lizard is a (Department of Fish and Game (DFG) Species of Concern.
Although there is currently no known occurrence of Blainville’s horned lizard at risk from
covered activities, potential effects of covered activities on Blainville’s horned lizard include:
•

Construction-related activities associated with implementation of covered activities (e.g.,
operation of equipment for construction of new developments, restoration of habitat, and
for maintenance of existing facilities) could result in injury or mortality of individual
Blainville’s horned lizard or their nests. For example, individual Blainville’s horned
lizards or nests could be crushed or injured by construction-related machinery.

•

Introduction of nonnative species. Blainville’s horned lizard are affected by the invasion
of nonnative ant species, especially Argentine ants, which may affect the lizard’s food
base (Stephenson and Calcarone 1999, SDNHM 2008). Invasive ant species may be
introduced by construction equipment and vehicles.

•

Human-induced predators. Domestic cats are also known to threaten Blainville’s horned
lizards (Jennings and Hayes 1994). Increasing residential development near occupied
habitat could increase predation by domestic cats.

The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual Blainville’s horned
lizards is considered low because Blainville’s horned lizards are not expected to occur near work
sites. The potential effects of these common effects of covered activities on Blainville’s horned
lizards will be addressed by the implementation of the applicable AMMs indicated in Table 4–7.
4.4.13.2

Permanent Development Projects

Direct and indirect effects of permanent development projects will be minimized with
implementation the applicable AMMs indicated in Table 4–7.
4.4.13.2.1 Within Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of Blainville’s
horned lizard habitat if present and operation of equipment could result in injury or mortality of
individuals. Implementation of the applicable AMMs in Table 4–7, however, will avoid impacts
on any occurrences that are necessary to maintain the distribution, abundance, and genetic
diversity of Blainville’s horned lizard in the Plan Area.
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations, dust emissions)
associated with operating equipment and other activities necessary to construct new
developments. The potential for temporary adverse effects on Blainville’s horned lizard will be
avoided and minimized with implementation of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
Indirect effects of permanent development activities include ongoing visual, noise, pet-related,
building maintenance, and other disturbances associated with human occupancy following
construction of permanent developments (Table 4–1). These indirect effects could include the
introduction of nonnative ants through construction equipment, or domestic cats associated with
residential areas. These may affect Blainville’s horned lizard if they are present immediately
adjacent to new permanent developments The potential for this effect, however, is considered low
because Blainville’s horned lizards are not known to occur near any proposed footprints of covered
activities and Blainville’s horned lizard would be unlikely to establish in habitat areas near new
developments because they are subject to high levels of existing disturbance. If Blainville’s
horned lizards were to be present or establish in areas near proposed project footprints before all of
the permanent development projects have been implemented, noise, visual, and other disturbances
associated with occupancy of permanent development projects near occupied habitat could result
in changed behavior and reduced survival. These permanent indirect effects will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.13.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of Blainville’s
horned lizard habitat if present and operation of equipment could result in injury or mortality of
individuals. Implementation of the applicable AMMs in Table 4–7, however, will avoid impacts
on any occurrences that are necessary to maintain the distribution, abundance, and genetic
diversity of Blainville’s horned lizard in the Plan Area.
Temporary Direct Effects
Temporary direct effects impact mechanisms on Blainville’s horned lizard, if they are present,
are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.13.2.1, Within Urban Permit Areas). The
potential for temporary direct effects on Blainville’s horned lizard will be minimized with
implementation of the applicable AMMs in Table 4–7.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-174

Impact Assessment and Estimated Level of Take

Chapter 4

Permanent Indirect Effects
Permanent indirect effects of permanent development projects are the same as for permanent
indirect effects of covered activities in UPAs. These permanent indirect effects will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.13.3

Recurring Maintenance Activities

4.4.13.3.1 Within Urban Permit Areas
Permanent Direct Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that are expected to result in permanent direct effects on
Blainville’s horned lizard habitat. It is unlikely, given that the only occurrence of Blainville’s
horned lizard is not located near any covered activities (see Appendix A), that it would occur in
habitat areas subject to recurring maintenance activities, which will be located in areas subject to
relatively high levels of ongoing disturbance.
Temporary Direct Effects
Temporary direct effects and impact mechanisms on Blainville’s horned lizard are the same as
described for the temporary direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.13.2.1), except that the duration of maintenance-related activities is
generally expected to be less than that of construction-related activities. The potential for
temporary adverse effects on Blainville’s horned lizard will be minimized with implementation
of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on Blainville’s
horned lizard.
4.4.13.3.2 Outside Urban Permit Areas
Permanent Direct Effects
As described in Table 4–1, there are no impact mechanisms associated with implementation of
recurring maintenance activities that are expected to result in permanent direct effects on
Blainville’s horned lizard. All direct impacts on individual Blainville’s horned lizards will be
minimized with implementation of the applicable AMMs in Table 4–7and it is unlikely that,
given that there is only one known occurrence of Blainville’s horned lizard in the Plan Area (see
Appendix A), it would occur in habitat areas subject to recurring maintenance activities, which
will be located in areas subject to relatively high levels of ongoing disturbance.
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Temporary Direct Effects
Temporary direct effects and impact mechanisms on Blainville’s horned lizard are the same as
described for the temporary direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.13.2.1) except that the duration of maintenance-related activities is
generally expected to be less than that of construction-related activities. The potential for
temporary adverse effects on Blainville’s horned lizard will be minimized with implementation
of the applicable AMMs in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on Blainville’s
horned lizard.
4.4.13.4

Effects of Covered Activities within Conservation Lands

4.4.13.4.1 Permanent Direct Effects
Implementation of conservation measures, with implementation of the applicable AMMs in
Table 4–7, is not expected to affect habitat used by Blainville’s horned lizards.
4.4.13.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities related
to implementing habitat restoration, enhancement, and management actions in or adjacent to BRCP
conservation lands that could cause temporary noise, visual, and other disturbances to Blainville’s
horned lizard if they occurred near project sites. The effects of these impact mechanisms on
Blainville’s horned lizards are the same as described for the temporary direct effects of
implementing permanent development projects within and outside UPAs (see Section 4.4.13.2.1).
4.4.13.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on
Blainville’s horned lizards because restored and protected habitats will not be associated with
increasing human or pet presence, noise, traffic risks, or other impact mechanisms that could
result in indirect effects (Table 4–1). In particular, any occupied habitat sites protected and
managed under the BRCP will be subject to fewer disturbance-related effects than those not
managed for conservation.
4.4.13.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Blainville’s horned lizard within the Plan Area.
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4.4.13.5.1 Permanent Direct Effects
Implementation of the covered activities could remove up to two sites occupied by Blainville’s
horned lizard in permanent development covered activity project footprints (see Table 4–6).
Other potential permanent direct effects will be minimized with implementation of the applicable
AMMs in Table 4–7. If Blainville’s horned lizard are found within project sites, coordination with
USFWS and CDFW will prevent the removal of significant occurrences necessary to maintain the
genetic diversity or regional distribution of the species.
4.4.13.5.2 Temporary Direct Effects
Implementation of covered activities adjacent to occupied habitat could result in a temporary
reduction in the functions of Blainville’s horned lizard habitat (e.g., alter the behavior of
individuals as a result of lowered ability to remain concealed from disturbances) and result in
take (i.e., harassment). Temporary direct effects on occupied Blainville’s horned lizards habitat
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.13.5.3 Permanent Indirect Effects
Construction of permanent development projects adjacent to occupied habitat could result in a
permanent reduction in the functions of the habitat (e.g., alter the behavior of individuals as a
result of lowered ability to remain concealed from disturbances) and result in take (i.e.,
harassment). If new residential developments are located near occupied habitat, there could be a
small, but indeterminable amount of direct take of individual Blainville’s horned lizard
associated with human occupancy (e.g., predation by domestic cats). Permanent indirect effects
on occupied Blainville’s horned lizard will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.13.6

Overall Impact Likely to Result from Take

Blainville’s horned lizard has a localized and patchy distribution. Only one occurrence has been
identified in the Plan Area, which is not near the footprint of any covered activities. The species
has disappeared from 35 percent of its range in central and Northern California (see Appendix
A). The major stressors of Blainville’s horned lizards in the Plan Area and throughout its range
are loss of habitat and the effects of nonnative ants on its food supply. Human disturbance has
contributed to the invasion of nonnative Argentine Ant (Linepithema humile) and the Red
Imported Fire Ant (Solenopsis invicta), both of which are known to displace native harvester
ants, which are the preferred diet of horned lizards (Turner and Medica 1982, Suarez et al. 1998,
Suarez et al. 2000, Suarez and Case 2002, Sherbrooke 2003). Blainville’s horned lizards are not
known to occupy habitat near or adjacent to covered activities. In addition, more than 97 percent
of covered activities that will permanently remove land cover types that could possibly contain
small patches of Blainville’s horned lizard habitat will occur within UPAs. These areas already
experience permanent disturbance to a greater degree than areas outside of UPAs, which makes
the presence of Blainville’s horned lizard in areas affected by covered activities even less likely.
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The BRCP covers the removal of up to two currently unknown occupied Blainville’s horned
lizard habitat sites within permanent development covered activity project footprints. In
addition, the removal of any occupied habitat site that USFWS and CDFW determines to be a
significant occurrence that is necessary to maintain the genetic diversity or regional distribution
of the species is prohibited (see Table 4–6). Consequently, it is unlikely that the Blainville’s
horned lizard population of the Plan Area will be adversely affected by the permanent
development covered activities. Implementation of the AMMs will minimize the amount of
potential Blainville’s horned lizard habitat that is removed and minimize the potential for
harassment of individuals Blainville’s horned lizards (Table 4–7).
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Blainville’s horned lizard or adversely affect its distribution
or abundance throughout the Plan Area.

4.4.14

Western Pond Turtle

The maximum acreage of modeled western pond turtle aquatic, nesting and movement habitat
that will be permanently affected, directly and indirectly, with implementation of the covered
activities is 9,434 acres representing approximately 11 percent of the current extent of modeled
breeding and foraging habitat (see Table 4–8, Appendix K, and Figure 4–32, Western Pond
Turtle: Direct Impacts of Covered Activities [separate files]).
4.4.14.1

Effects Common among Covered Activities

The western pond turtle requires aquatic and upland habitats in close proximity of each other; it
is sensitive to activities that affect either terrestrial or aquatic habitats. Loss, degradation, and
fragmentation of habitat are the primary factors contributing to the decline of the species (Hays
et al. 1999). Common effects of covered activities include:
•

Construction-related activities associated with implementation of covered activities (e.g.,
operation of equipment for construction of new developments, restoration of habitat, and
maintenance of existing facilities) could result in injury or mortality of western pond turtle.
For example, individual western pond turtles or their nests could be crushed or injured by
construction-related machinery, become trapped in ditches or excavations at construction
sites, be separated from aquatic foraging habitat by construction fencing and erosion
control measures (e.g., silt fences) or be harassed or preyed upon by domestic dogs.

•

Disturbance of thermoregulatory behavior. Western pond turtles rely on basking as a
primary thermoregulatory behavior. If basking turtles are repeatedly disturbed off
basking structures, turtles may seek more secluded basking structures, causing increased
competition for these structures. Human disturbance may keep females from crossing
over land to lay eggs, or may reduce the amount of time spent basking, which in turn,
may be important for egg maturation (Hays et al. 1999).
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•

Road mortality. Increased vehicular traffic and vehicle speed may cause injury and
mortality to western pond turtles if struck by vehicles (Holland 1994).

•

Human-induced predators and competitors/disease vectors. Human construction
activities and new developments may attract predators (e.g., raccoons, skunks, coyotes)
that prey upon hatchling and juvenile turtles or nests. Residential developments may also
facilitate the introduction of other nonnative species by creating habitat conditions
favorable to such species (e.g., bullfrogs) or by deliberate releases especially of pet
turtles. Dudley and Collins (1995) suggested that the introduction of nonnative
competitors including red-eared sliders (Trachemys scripta) and painted turtles
(Chrysemys picta) into California threatens western pond turtles; it also may facilitate
transmission of fatal respiratory diseases to pond turtles (Holland 1994).

•

Fragmentation of habitat. Covered activities that place barriers or unsuitable habitat (e.g.,
roads, agricultural fields, drainage ditches) between native aquatic and upland winter and
nesting habitats reduce the overall function of habitat and thus may affect turtle
populations by reducing reproductive success and/or adult survival. Passage barriers
within streams and an increasingly fragmented landscape across the Plan Area threaten to
divide the local western pond turtle population among a few disconnected occurrences.

•

Pollution. Reproductive endocrine functions of aquatic and semi-aquatic turtles can be
disrupted by water contaminants (Henny et al. 2003). Agricultural and residential runoff
carrying pesticides and other contaminants and increased water turbidity due to erosion
may affect the food availability for western pond turtles, causing reproductive failures.
Western pond turtles are long-lived and nonreproducing populations may exist many
years after recruitment of young has ceased (Holland 1991; USFWS 1999).

•

Western pond turtle nesting sites could be affected during the incubation period by
agricultural activities, leading to annual nesting failures (Jennings and Hayes 1994). In
addition, cattle may trample and eat aquatic vegetation that serves as habitat for
hatchlings, and they may crush pond turtle nests (Hays et al. 1999).

The potential effects of these common effects of covered activities on western pond turtles will
be addressed by the implementation of the applicable AMMs indicated in Table 4–7. The
probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual western pond turtles is
considered low because turtles are expected to avoid areas with noise and frequent disturbance.
In addition, implementation of the applicable AMMs indicated in Table 4–7 provides for
containment and rapid cleanup of releases that may occur, thus reducing exposure risk and the
period that individuals could be exposed to contaminants.
4.4.14.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
35 acres of modeled aquatic habitat (emergent wetland), up to 4,566 acres modeled nesting and
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movement habitat, and up to 5 acres of modeled aquatic nesting and movement habitat
representing approximately 5 percent of the existing acreage of modeled aquatic, nesting and
movement habitat in the Plan Area. Up to 24 ponds and 5.3 miles of perennial stream channel
supporting modeled habitat will also be removed by the covered activities (Table 4–8, Figure 4–
32). Indirect effects of permanent development projects will result in reduced functions of up to
4,827 acres of modeled habitat for the western pond turtle, 3,294 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (Appendix K).
Figure O–17, Western Pond Turtle Habitat in the Plan Area with full BRCP Implementation in
Appendix O and Table 4–8 provide the acreage of modeled western pond turtle habitat remaining
within the Plan Area (including BRCP protected lands and lands that are not impacted by the
covered activities) with full implementation of the covered activities. Implementation of the
covered activities will not increase the level of habitat fragmentation or isolation of existing
population segments beyond the current degree of fragmentation and isolation. However,
western pond turtle is a poor disperser that cannot easily move among patches of habitat that
become disconnected with implementation of the covered activities.
4.4.14.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, Bangor, Durham, State Route 99 UPAs will result in
permanent direct effects on up to 27 acres of modeled aquatic habitat (emergent wetland), up to
4,368 acres of modeled nesting and movement habitat, and up to 24 ponds and 4.5 miles of
perennial stream channel supporting modeled habitat (see Table 4–9). Loss of this habitat area
will reduce the area of any actual western pond turtle habitat that is located within affected
modeled habitat and thus will reduce the area of habitat available to western pond turtle.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations, dust emissions)
associated with operating equipment and other activities necessary to construct new
developments (see Table 4–1). These impact mechanisms could cause western pond turtle to
reduce their use of affected habitat areas, especially basking sites, during the period these
activities are implemented. Temporary displacement from aquatic habitat and reduced ability to
bask could compromise thermoregulation in turtles and may affect egg maturation in gravid
females. Repeated flight responses to disturbance may elevate energetic costs. The potential for
temporary direct effects on basking western pond turtle will be minimized with implementation
of the applicable AMMs indicated in Table 4–7.
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Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 4,827 acres of modeled western pond
turtle aquatic, nesting and movement habitat Plan Area-wide 102 will be temporarily and directly
affected by permanent development covered activities, 3,294 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K).
Permanent Indirect Effects
Covered activities may cause increasing traffic volumes and vehicle speeds, especially where
roads are widened, straightened or otherwise enhanced (e.g., the SR 99 capacity enhancement
project). Collisions with automobiles are a possible source of mortality for western pond turtles
as they move from aquatic to upland habitats for nesting and over-wintering. Other permanent
indirect effects of permanent development projects include ongoing visual (e.g., operation of
vehicles, lighting, human activity), noise (e.g., operation of vehicles and other equipment), petrelated, building maintenance, and other disturbances associated with human occupancy
following construction of permanent developments (see Table 4–1). These disturbances could
cause western pond turtle to reduce their use of habitat adjacent to permanent development areas
or may increase energy expenditure of turtles due to increased flight and avoidance reactions.
Noise and visual disturbances from humans, pets and vehicles are likely to preclude western
pond turtle from nesting or overwintering in patches of vegetation near permanent developments
that otherwise would be suitable for overwintering.
Based on an average 500-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 4,827 acres of modeled western pond
turtle aquatic, nesting and movement habitat Plan Area wide 103 will be permanently and
indirectly affected by permanent development covered activities, 3,294 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of nesting or movement habitat but will not affect the acreage of
available foraging habitat. Based on an average 500-foot distance from permanent new
developments within which these permanent indirect effects are expected to occur (see Section
4.2.4.3), up to 36 acres of emergent wetland that may support western pond turtle nesting and
movement habitat Plan Area wide 104 will be indirectly affected if permanent development
projects alter the supporting hydrology (see Appendix K). The potential for adverse effects on
102
103
104

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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nesting and movement habitat will be minimized with implementation of the applicable AMMs
indicated in Table 4–7. Conversely, alterations that increase local water availability may result
in the establishment of patches of emergent wetland that could support nesting and foraging
habitat and provide for movement habitat.
4.4.14.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up to
212 acres of modeled western pond turtle aquatic, nesting and movement habitat and up to 0.8 mile
of perennial stream channel supporting modeled habitat outside the UPAs distributed among CAZs
(see Table 4–9). The effects of such loss of modeled habitat on western pond turtle are the same as
described for the permanent direct effects of implementing permanent development projects in the
UPAs (see above). The construction of new drainage ditches, roads or modification of existing
ditches or roads to accommodate covered activities in agricultural service areas of the Plan Area
could impose a greater risk to western pond turtles by fragmenting habitat, preventing turtles from
using portions of the available habitat, or by causing mortality due to vehicle strikes. The potential
for permanent direct effects on occurrences that may be established in the future will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments. The effects
of these impact mechanisms on western pond turtle are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs (see above). The
potential for temporary direct effects on western pond turtle will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 4,827 acres of modeled western pond
turtle aquatic, nesting and movement habitat Plan Area-, 3,294 acres of which overlap with areas
subject to ongoing effects of existing permanent developments wide 105 will be temporarily and
directly affected by permanent development covered activities (see Appendix K). The potential
for adverse effects on individual western pond turtles of construction-related noise and visual
disturbances is considered to be low because of the following factors.
1. Less than 1 percent of the modeled aquatic habitat would be affected if all permanent
development activities outside UPAs were implemented simultaneously, but permanent
development projects would not be implemented simultaneously and thus a much smaller
105

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-182

Impact Assessment and Estimated Level of Take

Chapter 4

area of habitat would be affected by construction-related disturbances at any point in
time.
2. The majority of covered activities implemented outside of the UPAs are linear
infrastructure projects. As such, the period over which a given area of habitat adjacent to
project footprints will be subjected to temporary direct construction-related disturbances
will be limited as the area under construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, infrastructure maintenance, and other disturbances associated with
operation and human occupancy following construction of permanent developments (see Table
4–1). The level of these effects are expected to be less than that associated with permanent
development projects within UPAs because they do not include residential developments, which
are expected to support higher levels of human activity than nonresidential developments.
Ongoing noise and visual disturbances associated with vehicle traffic that could affect use of
habitat areas adjacent to newly constructed roads.
These disturbances could cause western pond turtle to reduce their foraging use of aquatic habitat
adjacent to permanent development areas. Noise and visual disturbances are likely to preclude
western pond turtle from breeding or foraging in habitat next to permanent developments that
otherwise would be suitable for foraging or nesting. Although unlikely, if western pond turtles
were to establish themselves adjacent to new permanent developments, indirect effects could
include changes in water temperature associated with changes in vegetation structure (shading)
that may affect individual basking patterns, changes in movement behavior associated with
lighting, visual, and noise disturbance, and increased predation of western pond turtle juveniles
from pets, native predators (e.g., raccoons) and nonnative species that benefit from human
occupancy, such as bullfrogs. If western pond turtle were to be present or establish in UPAs near
proposed project footprints before all of the permanent development projects have been
implemented, noise, visual, and other disturbances associated with occupancy of permanent
development projects near occupied habitat could result in changed behavior and reduced
survival. The potential for this effect, however, is considered low because western pond turtles
are poor colonizers. The likelihood that turtles will occupy habitat near permanent development
construction sites within UPAs is considered low. However, permanent indirect effects of
permanent development projects will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
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Based on an average 500-foot distance from permanent new agricultural services facilities and
new roads within which permanent indirect effects will occur (see Table 4–5), up to 4,827 acres
of modeled western pond turtle aquatic, nesting and movement habitat Plan Area-wide 106 will be
permanently and indirectly affected , 3,294 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). Adverse effects of these disturbances,
however, will be low for the reasons described above for temporary direct effects of
construction-related noise and visual disturbances. Permanent indirect effects of new
agricultural services facilities will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition and structure of aquatic habitat in and near occupied streams or ponds. Based on an
average 500-foot distance from permanent new developments within which these permanent
indirect effects are expected to occur (see Table 4–5), up to 36 acres of aquatic habitat that may
support suitable habitat will be indirectly affected if permanent development projects alter the
supporting hydrology (see Appendix K). The potential for adverse effects of any such nesting
habitat losses on western pond turtle is expected to be low because most aquatic and riparian
habitat that may be affected is already located near development and is therefore already less
desirable as habitat than other less disturbed areas.
4.4.14.3

Recurring Maintenance Activities

4.4.14.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception for the potential impact mechanisms and associated effects on western pond
turtle described above (see Section 4.4.14.1, Effects Common among Covered Activities), there
are no additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on western pond turtle habitat
(see Table 4–1). Vegetation maintenance activities associated with maintaining roadways are
not expected to affect western pond turtle habitat, because the species tends to avoid roads and
associated disturbed areas. Mowing and clearing of vegetation along roads may affect pond
turtle foraging and nesting habitat by resetting vegetative communities to an earlier successional
stage, which may result in a reduction of pond turtle foraging and or nesting habitat. This effect
is expected to be low because vegetative communities tend to be reset to an early grassland
successional stage, and grasslands are utilized by pond turtle. Mowing and vegetation clearing
could increase the risk of injury and mortality of individuals within work areas. These effects
106

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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should be minimized with the implementation of the applicable AMMs in Table 4–7. Activities
associated with maintaining flood control and other infrastructure will result in the permanent
removal of small patches of open grassland or agricultural habitat that could support western
pond turtle nesting habitat. These removed patches are included in the extent of habitat
permanently removed by permanent development activities described for construction impacts.
Effects of the operation of maintenance equipment on western pond turtles for maintenance
actions are the same as described for construction-related effects. Noise and visual disturbances
associated with maintaining permanent developments may affect turtle behaviors, but these
effects are expected to be low because the locations in which these activities would occur are
currently or will be subject to high levels of ongoing human disturbances associated with
existing and planned development (e.g., vehicle traffic). Impacts of ongoing maintenance
activities will be minimized with implementation of the implementation of the applicable AMMs
indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on western pond turtle are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.14.2.1,
Within Urban Permit Areas) except that the duration of maintenance-related activities is
generally expected to be less than that of construction-related activities. The potential for
temporary direct effects on occupied western pond turtle habitat will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western pond
turtle.
4.4.14.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms beyond those described for projects within the UPAs
that are associated with implementation of recurring maintenance activities that are expected to
result in permanent direct effects on modeled western pond turtle habitat (see Table 4–1).
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations). The effects of these
impact mechanisms on western pond turtle are the same as described for the temporary direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.14.2.1)
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except that the duration of maintenance-related activities is generally expected to be less than
that of construction-related activities. The potential for adverse effects of temporary
maintenance-related disturbances on western pond turtle behavior, however, is considered low
within UPAs because most aquatic and upland habitat that may be affected is already located
near development and is already subject to high levels of disturbance (e.g., traffic, noise).The
potential for temporary direct effects on western pond turtle aquatic and upland habitats will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western pond
turtle.
4.4.14.4

Effects of Covered Activities within Conservation Lands

4.4.14.4.1 Permanent Direct Effects
Implementation of conservation measures to restore emergent wetland habitat, primarily for the
conservation of the giant garter snake (see Section 4.4.12, Giant Garter Snake), may alter the
composition and structure of up to 500 acres of existing low-functioning rice, wetland and
agricultural canal habitats, some of which are used as foraging habitat by turtles (See Table 5-7).
Restoration of up to 121 acres of emergent wetlands will support patches of high quality habitat
suitable for pond turtle foraging and nesting that replaces the low quality rice agricultural habitat
that existed before. Implementation of applicable AMMs indicated in Table 4–7 will avoid
permanent direct effects existing occurrences.
4.4.14.4.2 Temporary Direct Effects
Temporary direct effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions in or adjacent
to BRCP conservation lands that cause temporary noise, visual, and other disturbances to
western pond turtle (see Table 4–2). The effects of these impact mechanisms on western pond
turtles are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.14.2.1). The potential for temporary direct
effects on western pond turtle aquatic and upland habitats will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.14.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on western
pond turtles because restored and protected habitats will not be associated with increasing human
or pet presence, noise, traffic risks, or other impact mechanisms that could result in indirect
effects (Table 4–2). In particular, protected aquatic and upland habitat sites will be affected less
by disturbances than those under active agriculture.
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Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of western pond turtles within the Plan Area.
4.4.14.5.1 Permanent Direct Effects
Loss of up to 4,606 acres of modeled western pond turtles aquatic, nesting and movement habitat
and up to 24 ponds and 5.3 miles of perennial stream channel supporting modeled habitat. The
acreage of take (i.e., harm) will be the amount of actual habitat that is located within the area of
affected modeled habitat. Permanent direct effects on habitat supporting western pond turtle
occurrences will be avoided with implementation of the applicable AMMs indicated in
Table 4–7.
A small, but indeterminable, amount of direct take of individual western pond turtles could be
associated with collisions with vehicles and other equipment used to construct permanent
development projects. Permanent direct effects on western pond turtle adults will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.14.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 4,827 acres of modeled western pond turtle
nesting habitat would result from harassment associated with covered activities, 3,294 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Management-related activities on up to 10,965 acres of conservation lands
supporting modeled western pond turtle habitat (Table 5-10) will result in temporary direct
effects on a relatively small acreage of additional habitat that cannot be estimated. The acreage
of take (i.e., harassment) will be the amount of actual habitat that is located within the area of
affected modeled habitat. Temporary direct effects on occupied western pond turtle habitat will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.14.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 4,827 acres of modeled western pond turtle
aquatic, nesting and movement habitat would result from harassment associated with covered
activities, 3,294 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K). Because temporary direct effects associated with
projects have been included within the footprint for permanent direct effects, the acreage of
permanent indirect effects for each project is the same as and not in addition to the acreage of
temporary direct effects (see Appendix K). The acreage of take (i.e., harassment) will be the
amount of actual habitat that is located within the area of affected modeled habitat. Permanent
indirect effects on occupied western pond turtle habitat will be minimized with implementation
of the applicable AMMs indicated in Table 4–7. A small, but indeterminable, amount of direct
take of individual western pond turtles could be associated with collisions with vehicles and
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other human uses adjacent to permanent development projects (e.g., illegal capture, predation by
nonnative and native predators).
4.4.14.6

Overall Impact Likely to Result from Take

The major stressor of western pond turtles in the Plan Area is the loss of habitat functions
(including predation and competition by nonnative species), fragmentation and population
isolation, and disturbances associated with human activities. Western pond turtles are sensitive
to the loss of upland habitat adjacent to aquatic habitats, where young are hatched and where
some adult turtles hibernate. In addition to hatching success, predation of hatchling and juvenile
turtles by nonnative bullfrogs is widely recognized as a significant source of mortality affecting
population growth and ultimately, population persistence. Due to their longevity, pond turtle
populations can exist for long periods, even when reproduction no longer occurs and the
population consists of adults only. Thus, it is necessary that western pond turtle populations
show evidence of being sustained by natural recruitment of juveniles.
The covered activities will result in the loss of up to 4,606 acres of modeled western pond turtle
aquatic and upland habitat, representing approximately 5 percent of the extent of modeled habitat
present in the Plan Area. Because modeled habitat overestimates the actual acreage of habitat in
the Plan Area, the acreage of actual habitat removed will be less. Given that less than 5 percent
of modeled habitat will be removed by covered activities and that most of the modeled habitat
that will be permanently affected by development is located near existing, disturbed areas, the
species will not be adversely affected by the covered activities.
Consequently, it is unlikely that the western pond turtle population of the Plan Area will be
adversely affected by the acreage of modeled aquatic and upland habitat removed by covered
activities. Furthermore, implementation of applicable AMMs (see Table 4–7) will minimize the
removal of occupied habitat by covered activities and minimize the potential for harassment of
individual western pond turtles.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on western pond turtle or adversely affect its distribution or
abundance throughout the Plan Area.

4.4.15

Foothill Yellow-Legged Frog

The maximum acreage of modeled foothill yellow-legged frog perennial stream habitat and
modeled intermittent stream habitat that will be permanently affected, directly and indirectly,
with implementation of the covered activities is 3,035 acres of modeled foothill yellow-legged
frog habitat, representing approximately 27.5 percent (Table 4–9 of the current extent of
modeled breeding and foraging habitat (see Table 4–8, Appendix K, and Figure 4–33, Foothill
Yellow-Legged Frog: Direct Impacts of Covered Activities [separate files]).
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Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of foothill yellow-legged frog. For example, individual
foothill yellow-legged frogs could be crushed by moving construction-related equipment, eggs
and larvae could suffer mortality from contamination or changes to the structure of aquatic
habitat, and invasive species may find conditions in some habitat areas after covered activities
are implemented more suitable, increasing the predation risk on foothill yellow-legged frog.
These potential impacts will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual foothill yellow-legged
frogs is considered low because frogs are expected to avoid work sites with ongoing noise and
visual construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provide for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
4.4.15.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
326 acres of modeled foothill yellow-legged frog perennial stream habitat and 836 acres of
modeled foothill yellow-legged frog intermittent stream habitat, representing approximately 11
percent of the existing acreage of modeled habitat in the Plan Area (Table 4–8, Figure 4–33).
Indirect effects of permanent development projects will result in reduced functions of up to 1,846
acres of modeled foothill yellow-legged frog habitat as habitat for the foothill yellow-legged
frog, 1,535 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (Appendix K. Figure O–18, Foothill Yellow-Legged Frog Habitat in the Plan
Area with full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of
modeled foothill yellow-legged frog habitat remaining within the Plan Area (including BRCP
protected lands and lands that are not impacted by the covered activities) with full
implementation of the covered activities.
4.4.15.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Oroville, Foothill Area,
Neal Road Drop-Off and Recycling Facility, and Bangor and UPAs will result in permanent
direct effects on up to 325 acres of modeled foothill yellow-legged frog perennial stream habitat
and 853 acres of modeled foothill yellow-legged frog intermittent stream and adjacent habitat
(Table 4–9). Loss of this habitat area will reduce the area of any actual foothill yellow-legged
frog habitat that is located within affected modeled habitat and thus will reduce the area of
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habitat available to foothill yellow-legged frog. Construction activities could also result in injury
and mortality of individuals within work areas. Removal of large patches of habitat could result
in localized fragmentation of habitat and/or disruption of movement patterns of individual frogs
in occupied habitat adjacent to removed habitat areas.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause foothill yellow-legged frog to reduce their use of affected
habitat areas during the period these activities are implemented. Temporary displacement from
habitat and increased movement away from disturbance may elevate energetic costs to foothill
yellow-legged frog and increase the risk of predation. The potential for temporary direct effects
on foothill yellow-legged frog will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Based on an average 500-foot distance from new permanent developments within which
temporary direct effects will occur (see Table 4–5), up to 1,846 acres of modeled foothill yellowlegged frog habitat Plan Area-wide 107 will be temporarily and directly affected by permanent
development covered activities, 1,535 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, and other disturbances associated with human occupancy following
construction of permanent developments (see Table 4–1). These disturbances could cause
foothill yellow-legged frog to reduce their foraging use of habitat adjacent to permanent
development areas. Noise and visual disturbances are likely to preclude foothill yellow-legged
frog from breeding in streams and adjacent habitat next to permanent developments that
otherwise would be suitable for breeding. Permanent indirect effects also could include changes
in water temperature associated with changes in vegetation structure that may affect individual
activity patterns and egg survival, changes in movement behavior associated with lighting,
visual, and noise disturbance, and increased predation of foothill yellow-legged frog from pets
and nonnative species that benefit from human occupancy of developments, such as bullfrogs.
Based on an average 500-foot distance from new permanent developments within which
permanent indirect effects will occur (see Table 4–5), up to 1,846 acres of modeled foothill
yellow-legged frog habitat Plan Area-wide 108 will be permanently and indirectly affected by
107
108

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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permanent development covered activities, 1,535 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Road improvement projects may cause increasing traffic volumes and vehicle speeds, especially
where roads are widened, straightened or otherwise enhanced (e.g., the SR 99 capacity
enhancement project). Vehicle strikes are a potential source of injury or mortality of individual
frogs that are crossing improved roadways.
4.4.15.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on up
to approximately 1 acre of modeled foothill yellow-legged frog perennial stream habitat and 10
acres of intermittent stream and adjacent habitat outside the UPAs in the Sierra Foothills CAZ
(see Table 4–9). Loss of this habitat area will reduce the area of any actual foothill yellowlegged frog habitat that is located within affected modeled habitat and thus will reduce the area
of habitat available to foothill yellow-legged frog. The effects of such loss of modeled habitat on
foothill yellow-legged frog are the same as described for the permanent direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.15.2.1, Within
Urban Permit Areas).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on foothill yellow-legged frog are the same as described
for the temporary direct effects of implementing permanent development projects in the UPAs
(see Section 4.4.15.2.1). The potential for temporary direct effects on foothill yellow-legged
frog will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from new permanent developments within which
temporary direct effects will occur (see Table 4–5), up to 1,846 acres of modeled foothill yellowlegged frog habitat Plan Area-wide 109 will be temporarily and directly affected by permanent
development covered activities, 1,535 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).

109

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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The potential for adverse effects on individual foothill yellow-legged frog of construction-related
noise and visual disturbances is considered to be low because of the following factors.
1. Less than 2 percent of the available modeled habitat would be affected if all permanent
development activities were implemented simultaneously, but permanent development
projects would not be implemented simultaneously and thus a much smaller area of
habitat would be affected by construction-related disturbances at any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge and road replacements). As such, the
period over which a given area of habitat adjacent to project footprints will be subjected
to temporary direct construction-related disturbances will be limited as the area under
construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles and other
equipment), and other disturbances associated with human activity following construction of
permanent developments (see Table 4–1). The effects of these impact mechanisms on foothill
yellow-legged frog are the same as described for the permanent indirect effects of implementing
permanent development projects within UPAs (see Section 4.4.15.2.1). The level of these effects
are expected to be less than that associated with permanent development projects within UPAs
because they do not include residential developments, which are expected to support higher
levels of human activity than nonresidential developments. Permanent indirect effects of new
permanent developments will be minimized with implementation of the applicable AMMs
indicated in Table 4–7. Permanent indirect effects of improved roads that result in higher traffic
volume and traffic on new roads include increased risk for injury or mortality associated with
vehicles striking individual frogs that are crossing these roads.
Based on an average 500-foot distance from new permanent developments within which
permanent indirect effects will occur (see Table 4–5), up to 1,846 acres of modeled foothill
yellow-legged frog habitat Plan Area-wide 110 will be permanently and indirectly affected by
permanent development covered activities, 1,535 acres of which overlap with areas subject to
ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K).

110

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Recurring Maintenance Activities

4.4.15.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on foothill yellowlegged frog described in Section 4.4.15.1, Effects common among Covered Activities, there are
no additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on foothill yellow-legged frog.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; Table 4–1). The effects of
these impact mechanisms on foothill yellow-legged frog are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.15.2.1) except that the duration of maintenance-related activities is generally
expected to be less than that of construction-related activities. The potential for temporary direct
effects on foothill yellow-legged frog will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
foothill yellow-legged frog behavior is considered low within UPAs because perennial streams
supporting modeled habitat are likely unoccupied because they support nonnative predators and
individual frogs would likely avoid habitat areas that are disturbed by recurring maintenance
activities (e.g., operation of equipment).
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on foothill yellowlegged frog.
4.4.15.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on foothill yellowlegged frog described in Section 4.4.15.1, there are no additional impact mechanisms associated
with implementation of recurring maintenance activities that are expected to result in permanent
direct effects on foothill yellow-legged frog.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; Table 4–1). The effects of
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these impact mechanisms on foothill yellow-legged frog are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.15.2.1) except that the duration of maintenance-related activities is generally
expected to be less than that of construction-related activities.
The potential for adverse effects of temporary maintenance-related disturbances on foothill
yellow-legged frog behavior is considered low for the same reasons as those described for
temporary direct effects of recurring maintenance activities inside UPAs.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on foothill yellowlegged frog
4.4.15.4

Effects of Covered Activities within Conservation Lands

4.4.15.4.1 Permanent Direct Effects
Restoration of riparian and emergent wetland land cover types and activities implemented under
CM9, Replenish Spawning Gravels for Salmonids and CM10, Remove Impediments to Upstream
and Downstream Fish Passage , to improve stream channel habitat conditions for covered fish
species in the Cascade Foothills and Sierra Foothills CAZs could result in injury or mortality of
individual foothill yellow-legged frog as a result of operating restoration-related equipment if
they are present in restoration sites. Permanent direct effects of habitat restoration projects will
be minimized with implementation of the applicable AMMs indicated in Table 4–7. Though
unlikely, the composition and structure up to 189 acres of modeled foothill yellow-legged frog
habitat could be permanently altered (restored riparian and emergent wetland land cover types
will support modeled foothill yellow-legged frog habitat) if these land cover types are restored in
modeled habitat (e.g., grassland adjacent to stream channels; Table 5-7). Depending on the level
of habitat function for foothill yellow-legged frog that is associated with the existing impacted
habitat and the restored replacement habitat in any particularly location, there may be an overall
permanent loss or increase in foothill yellow-legged frog habitat function.
4.4.15.4.2 Temporary Direct Effects
The primary temporary direct effect on foothill yellow-legged frog will be associated with
restoration of up to 219 acres of riparian and emergent wetland land cover types in the Cascade
Foothills and Sierra Foothills CAZs (see Table 5-7) within its modeled habitat. Restorationrelated activities will temporarily reduce the function of the restored habitat (e.g., areas cleared
of vegetation) until the foothill yellow-legged frog functions associated with the restored habitat
have matured. In addition, the operation of equipment and other activities related to
implementing habitat restoration, enhancement, and management actions in or adjacent to BRCP
conservation lands that cause temporary noise, visual, and other disturbances to foothill yellowButte Regional Conservation Plan
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legged frog (Table 4–1). The effects of these impact mechanisms on foothill yellow-legged frog
are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.15.2.1). The potential for temporary direct
effects on occupied foothill yellow-legged frog habitat will be minimized with implementation of
the applicable AMMs indicated in Table 4–7.
4.4.15.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on foothill
yellow-legged frog because restored and protected habitats will not be associated with increasing
human or pet presence, noise, traffic risks, or other impact mechanisms that could result in
permanent indirect effects (Table 4–2).
4.4.15.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of foothill yellow-legged frog within the Plan Area.
4.4.15.5.1 Permanent Direct Effects
Loss of up to 326 acres of modeled foothill yellow-legged frog perennial stream habitat and 863
acres of intermittent stream habitat could result from the implementation of the covered
activities. Assuming that all riparian and emergent wetland land cover type restoration in the
Cascades Foothills and Sierra Foothills CAZs is located in modeled habitat, there could be a
permanent reduction in habitat function on up to 219 acres of modeled habitat if the entire
restored habitat supports lower habitat functions for foothill yellow-legged frog. The acreage of
take (i.e., harm) will be the amount of actual habitat that is located within the area of affected
modeled habitat.
A small, but indeterminable, amount of direct take of individual eggs, juvenile and adult foothill
yellow-legged frog could be associated with contamination of streams or adverse changes in
aquatic habitat structure and conditions and collisions with vehicles and other equipment used to
construct permanent development projects and conduct recurring maintenance activities.
Permanent direct effects of these impacts will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.15.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 1,846 acres of modeled foothill yellow-legged
frog habitat would result from harassment associated with covered activities, 1,535 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). The habitat functions for foothill yellow-legged frog on up to an additional 189
acres of either modeled habitat type could be temporarily reduced as a result of habitat
restoration activities. Management-related activities on 2,025 acres of conservation lands
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supporting modeled foothill yellow-legged frog habitat (Table 5-10) will result in temporary
direct effects on a relatively small acreage of additional habitat that cannot be estimated. The
acreage of take (i.e., harassment) will be the amount of actual habitat that is located within the
area of affected modeled habitat. Temporary direct effects on foothill yellow-legged frog will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.15.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 1,846 acres of modeled foothill yellow-legged
frog habitat would result from harassment associated with covered activities, 1,535 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). The acreage of take (i.e., harassment) will be the amount of actual habitat that is
located within the area of affected modeled habitat. Permanent indirect effects on occupied
foothill yellow-legged frog habitat will be minimized with implementation the applicable AMMs
indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual egg, juvenile, and adult foothill
yellow-legged frog could be associated with collisions with vehicles and other human uses
adjacent to permanent development projects (e.g., illegal harvest), adverse changes in aquatic
habitat structure and environmental conditions, and predation caused by increased numbers of
nonnative species associated with development.
4.4.15.6

Overall Impact Likely to Result from Take

The primary threat to foothill yellow-legged frog has been the historical loss and degradation of
its stream and adjacent habitat, as well as the introduction of nonnative predators and
degradation of aquatic habitat conditions through water management (see Appendix A). It no
longer occurs in the extreme southern portions of its historical range and populations on the west
slope of the Sierra Nevada are limited. The species has been reported as threatened in the west
slope drainages of the Sierra Nevada and southern Cascade Mountains east of the SacramentoSan Joaquin River axis. At least five extant populations in eastern Butte County are known based
on verified museum records. Within the Plan Area, populations have been observed in Big Chico
Creek along the upper reaches of Upper Bidwell Park, in Mud Creek and Rock Creek, along Butte
Creek (at least one occurrence), and in the Feather River (see Appendix A).
The covered activities will result in the loss of up to 1,189 acres of modeled foothill yellowlegged frog habitat, representing approximately 11 percent (Table 4–7). Because modeled
habitat overestimates the actual acreage of habitat in the Plan Area, the acreage of actual habitat
removed will be less.
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Based on the available information regarding the status and distribution of foothill yellow-legged
frog (see Appendix A), it is likely that the most of the modeled habitat that is removed by the
covered activities is unoccupied by foothill yellow-legged frog. Implementation of the
applicable AMMs in Table 4–7 will also minimize the likelihood for take. In particular, AMM6
(see Chapter 6, Conditions on Covered Activities), which requires establishment of minimum
impact avoidance buffers along stream channels, will substantially minimize the permanent
indirect impacts associated with new developments. Permanent direct impacts on modeled
habitat include the removal of habitat adjacent to streams, but do not include loss of stream
channel corridor. Consequently, the ability of foothill yellow-legged frog to disperse and move
among habitat areas may be reduced, but not eliminated. Following implementation of the
covered activities, approximately 89 percent its modeled habitat in the Plan Area will remain.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on foothill yellow-legged frog or adversely affect its Plan Area
distribution or abundance.

4.4.16

Western Spadefoot Toad

The maximum acreage of modeled western spadefoot toad habitat that will be permanently
affected, directly and indirectly, with implementation of the covered activities is 18,356 acres,
representing approximately 17 percent of the current extent of modeled habitat (see Table 4–8,
Appendix K, and Figure 4–34, Western Spadefoot Toad: Direct Impacts of Covered Activities
[separate files]). Within these impact areas, up to 32 linear miles of stream channel and 22
ponds supporting modeled breeding habitat could be removed, representing approximately 8 and
11 percent, respectively of these habitat types in the Plan Area.
4.4.16.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction of new developments, restoration of habitat, and maintenance of existing facilities)
could result in injury or mortality of western spadefoot toad. For example, individual western
spadefoot toads could be crushed by moving construction-related equipment, eggs and tadpoles
could suffer mortality from contamination or changes to the structure of aquatic habitat, and
invasive species may find conditions in some modeled habitat areas after covered activities are
implemented more suitable, increasing the predation risk on western spadefoot toad. These
potential impacts will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual western spadefoot toad is
considered low because toads are expected to avoid work sites with ongoing noise and visual
construction-related disturbances. In addition, implementation of the applicable AMMs
indicated in Table 4–7 provide for containment and rapid cleanup of releases that may occur,
thus reducing exposure risk and the period that individuals could be exposed to contaminants.
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Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
46 acres of modeled breeding habitat: nonpond, 1,963 acres of breeding and upland habitat, and
8,133 acres of modeled upland habitat, representing approximately 2 percent, 6 percent, and 11
percent of modeled habitat in the Plan Area. Within these impact areas, up to 32 miles of stream
channels and 22 ponds supporting modeled breeding habitat could be removed, representing
approximately 8 percent and 11 percent, respectively, of these modeled habitat types in the Plan
Area (Table 4–8, Figure 4–34). Indirect effects of permanent development projects will result in
reduced functions of up to 8,214 acres of modeled western spadefoot toad habitat, 4,970 acres of
which overlap with areas subject to ongoing effects of existing permanent developments. Up to
33 ponds supporting modeled pond breeding habitat could be indirectly affected, of which 21
ponds occur within areas subject to ongoing effects of existing permanent developments
(Appendix K).
Figure O–19, Western Spadefoot Toad Habitat in the Plan Area with full BRCP Implementation
in Appendix O and Table 4–8 provide the acreage of modeled western spadefoot toad habitat
remaining within the Plan Area (including BRCP protected lands and lands that are not impacted
by the covered activities) with full implementation of the covered activities.
4.4.16.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Oroville, Foothill Area, Neal Road Drop-Off and Recycling Facility, Bangor, and Honcut
UPAs will result in permanent direct effects on up to 46 acres of modeled western spadefoot toad
breeding habitat: nonpond, 1,854 acres of modeled breeding and upland habitat, 7,853 acres of
modeled upland habitat, 30 miles of stream channel, and 22 ponds (Table 4–9). Loss of this
habitat area will reduce the area of any actual western spadefoot toad habitat that is located
within affected modeled habitat and thus will reduce the area of habitat available to western
spadefoot toad. Construction activities could also result in injury and mortality of individuals
within work areas. Removal of large patches of habitat could result in localized fragmentation
habitat and/or disruption of movement patterns of individual toads in occupied habitat adjacent
to removed habitat areas. Implementation of AMM3 (see Chapter 6, Conditions on Covered
Activities) will minimize impacts on breeding pools that support breeding occurrences of western
spadefoot toad.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
These impact mechanisms could cause western spadefoot toad to reduce their use of affected
habitat areas during the period these activities are implemented. In particular, low frequency
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noise and vibration in or near western spadefoot toad habitat may be harmful, even fatal, to the
species. Western spadefoot toad is extremely sensitive to such disturbance, which causes them
to break dormancy and emerge from their burrows (Dimmitt and Ruibal 1980), which could
result in mortality or reduced productivity if it causes western spadefoot toads to emerge at
inappropriate times (USFWS 2005). Temporary displacement from habitat and increased
movement away from disturbance may elevate energetic costs to western spadefoot toad and
increase the risk of predation. The potential for temporary direct effects on western spadefoot
toad will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 8,214 acres of modeled western
spadefoot toad habitat and 33 breeding ponds will be temporarily and directly affected by
permanent development covered activities Plan Area-wide 111, of which 4,970 acres and 21 ponds
occur within areas subject to ongoing effects of existing permanent developments (Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), pet-related, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments (see Table 4–1). These
disturbances could cause western spadefoot toad to reduce their use of habitat adjacent to
permanent development areas. Noise and visual disturbances are likely to preclude western
spadefoot toad from breeding in vernal pools, ponds, and streams adjacent to permanent
developments that otherwise would be suitable for breeding. Other effects could include changes
in movement behavior associated with lighting, visual, and noise disturbance, and increased
predation of western spadefoot toad from pets and nonnative species that benefit from human
occupancy, such as bullfrogs.
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 8,214 acres of modeled western
spadefoot toad habitat and 33 breeding ponds will be permanently and indirectly affected by
permanent development covered activities Plan Area-wide 112, of which 4,970 acres and 21 ponds
occur within areas subject to ongoing effects of existing permanent developments (Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K).
Permanent indirect effects associated with alteration in local hydrology may alter the vegetation
composition, structure, and water chemistry of aquatic habitat and may lead to dewatering of
some habitat. Based on the acreage of permanent indirect effects calculated above for modeled
111
112

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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breeding habitat; nonpond and breeding and upland habitat, permanent development projects
could alter the hydrology in up to 992 acres of breeding habitat. Any resulting adverse changes
in water chemistry, hydroperiod, and water temperature could reduce production of western
spadefoot toad. Because the distance from the footprint of permanent development projects
within which temporary direct effects (see above) will occur is the same as the distance from the
footprint within which permanent direct effects will occur following occupancy of new
permanent developments, the acreage of permanent indirect effects for each project is the same
as and not in addition to the acreage of temporary direct effects. These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Road improvement projects may cause increasing traffic volumes and vehicle speeds, especially
where roads are widened, straightened or otherwise enhanced (e.g., the SR 99 capacity
enhancement project). Vehicle strikes are a potential source of injury or mortality of individual
toads that are crossing improved roadways.
4.4.16.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on less
than 1 acre of modeled western spadefoot toad breeding habitat: nonpond, up to 109 acres of
modeled breeding and upland habitat, up to 279 acres of modeled upland habitat and up to 2
miles of modeled stream channel habitat outside of UPAs distributed among all the CAZs (Table
4–9). No ponds supporting modeled breeding habitat will be removed. Implementation of
AMM3 (see Chapter 6, Conditions on Covered Activities) will avoid impacts on breeding pools
that support breeding occurrences of western spadefoot toad. The effects of such loss of
modeled habitat on western spadefoot toad are the same as described for the permanent direct
effects of implementing permanent development projects in the UPAs (see Section 4.4.16.2.1,
Within Urban Permit Areas).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include noise, visual, and other disturbances (e.g., ground vibrations) associated with
operating equipment and other activities necessary to construct new developments (Table 4–1).
The effects of these impact mechanisms on western spadefoot toad are the same as described for
the temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.16.2.1). The potential for temporary direct effects on western spadefoot toad will be
minimized with implementation of the applicable AMMs indicated in Table 4–7
Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 8,214 acres of modeled western
spadefoot toad habitat and 33 breeding ponds will be temporarily and directly affected by
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permanent development covered activities Plan Area-wide 113, 4,970 acres and up to 33 ponds
supporting modeled pond breeding habitat could be indirectly affected, of which 21 ponds occur
within areas subject to ongoing effects of existing permanent developments (Appendix K).
The potential for adverse effects on individual western spadefoot toad of construction-related
noise and visual disturbances is considered to be low because of the following factors.
1. Less than 0.5 percent of the available modeled habitat would be affected if all permanent
development activities outside UPAs were implemented simultaneously, but permanent
development projects would not be implemented simultaneously and thus a much smaller
area of habitat would be affected by construction-related disturbances at any point in
time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge and road replacements). As such, the
period over which a given area of habitat adjacent to project footprints will be subjected
to temporary direct construction-related disturbances will be limited as the area under
construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by displaced individuals.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles and other
equipment) disturbances associated with human activity following construction of permanent
developments (see Table 4–1). The level of these effects are expected to be less than that
associated with permanent development projects within UPAs because they do not include
residential developments, which are expected to support higher levels of human activity than
nonresidential developments. These permanent indirect effects will be minimized with
implementation of the applicable AMMs indicated in Table 4–7. Permanent indirect effects of
improved roads that result in higher traffic volume and traffic on new roads include increased
risk for injury or mortality associated with vehicles striking individual toads that are crossing
these roads.
Noise and visual disturbances are likely to preclude western spadefoot toad from breeding in habitat
immediately adjacent to new roads and bridges that otherwise would be suitable for breeding.
Although unlikely, if western spadefoot toad were to nest adjacent to these new facilities, the effects
on western spadefoot toad are the same as described for the permanent indirect effects of
implementing permanent development projects in the UPAs (see Section 4.4.16.2.1).

113

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Based on an average 500-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 8,214 acres of modeled western
spadefoot toad habitat and 33 breeding ponds will be permanently and indirectly affected by
permanent development covered activities Plan Area-wide 114, 4,970 acres and up to 33 ponds
supporting modeled pond breeding habitat could be indirectly affected, of which 21 ponds occur
within areas subject to ongoing effects of existing permanent developments (Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K).
Adverse effects of these disturbances, however, will be low for the reasons described above for
temporary direct effects of construction-related noise and visual disturbances. Permanent
indirect effects associated with alteration in local hydrology are the same as those described
above for permanent indirect effects within UPAs, except that a smaller acreage of habitat could
be affected.
4.4.16.3

Recurring Maintenance Activities

4.4.16.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on western
spadefoot toad described in Section 4.4.16.1, Effects Common among Covered Activities, there
are no additional impact mechanisms associated with implementation of recurring maintenance
activities that are expected to result in permanent direct effects on western spadefoot toad.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and include
noise, visual, and other disturbances (e.g., ground vibrations; Table 4–1). The effects of these impact
mechanisms on western spadefoot toad are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.16.2.1) except that the
duration of maintenance-related activities is generally expected to be less than that of constructionrelated activities. The potential for temporary direct effects on western spadefoot toad will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
western spadefoot toad behavior is considered low because maintenance areas are generally
subject to ongoing high levels of disturbance that would be unlikely to be occupied by the toad
(e.g., within residential and commercial developments).

114

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western
spadefoot toad.
4.4.16.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on western
spadefoot toad described in Section 4.4.16.1, there are no additional impact mechanisms
associated with implementation of recurring maintenance activities that are expected to result in
permanent direct effects on western spadefoot toad.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include noise, visual, and other disturbances (e.g., ground vibrations; Table 4–1). The effects of
these impact mechanisms on western spadefoot toad are the same as described for the temporary
direct effects of implementing permanent development projects in the UPAs (see Section
4.4.16.2.1) except that the duration of maintenance-related activities is generally expected to be
less than that of construction-related activities.
The potential for adverse effects of temporary maintenance-related disturbances on western
spadefoot toad behavior is considered low for the same reasons as those described for temporary
direct effects of recurring maintenance activities inside UPAs.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on western
spadefoot toad.
4.4.16.4

Effects of Covered Activities within Conservation Lands

4.4.16.4.1 Permanent Direct Effects
Implementation of conservation measures to restore up to 496 acres vernal pool and other
seasonal wetlands and riparian land cover types could result in injury or mortality of individual
western spadefoot toad as a result of operating restoration-related equipment if they are present
in restoration sites (giant garter snake habitat is expected to be restored on rice lands and
managed wetlands that do not support western spadefoot toad habitat). Permanent direct effects
of habitat restoration projects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7. Up to 189 acres of modeled toad habitat could be permanently removed
if riparian land cover is restored in modeled habitat (e.g., grassland adjacent to stream channels;
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Table 5-7). Up to an additional 121 acres of modeled toad habitat could be permanently
removed if emergent wetland is restored in modeled habitat (e.g., grassland adjacent to stream
channels; Table 5-7) and they do not develop as habitat for the toad.
4.4.16.4.2 Temporary Direct Effects
The primary temporary direct effect on western spadefoot toad will be associated with
restoration of up to 306 acres of vernal pool and other seasonal wetlands and 121 acres of
emergent wetland (see Table 5-7) within its modeled grassland habitat. Conversion of existing
lower functioning grassland habitat to higher functioning breeding habitat will temporarily
reduce the function of the restored habitat until the western spadefoot toad functions associated
with the restored habitat have matured. Up to 121 acres of modeled toad habitat would be
permanently removed if restoration of emergent wetland land cover is implemented in grassland
and the emergent wetland does not develop as habitat for the toad. In addition, the operation of
equipment and other activities related to implementing habitat restoration, enhancement, and
management actions in or adjacent to BRCP conservation lands that cause temporary noise,
visual, and other disturbances to western spadefoot toad (Table 4–1). The effects of these impact
mechanisms on western spadefoot toad are the same as described for the temporary direct effects
of implementing permanent development projects in the UPAs (see Section 4.4.16.2.1). The
potential for temporary direct effects on occupied western spadefoot toad habitat will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.16.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on western
spadefoot toad because restored and protected habitats will not be associated with increasing
human or pet presence, noise, traffic risks, or other impact mechanisms that could result in
permanent indirect effects (Table 4–1).
4.4.16.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of western spadefoot toad within the Plan Area.
4.4.16.5.1 Permanent Direct Effects
Loss of up to 46 acres of modeled western spadefoot toad breeding habitat; nonpond, 1,963 acres
of breeding and upland habitat, 8,133 115 acres of upland habitat, 32 miles of modeled stream
channel habitat, and 22 breeding ponds (Table 4–8) could result from implementing the covered
activities. The acreage of take (i.e., harm) will be the amount of actual habitat that is located
within the area of affected modeled habitat.
115

Does not include 189 acres of grassland that could be restored to riparian land cover types and 121 acres restored to emergent
wetland. If restored emergent wetland develops as western spadefoot toad habitat, this impact will not be permanent.
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A small, but indeterminable, amount of direct take of individual eggs, juvenile and adult western
spadefoot toad could be associated with contamination or adverse changes in aquatic habitat
structure and conditions and collisions with vehicles and other equipment used to construct
permanent development projects and conduct recurring maintenance activities. Permanent direct
effects of these impacts will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.16.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 8,214 acres of modeled western spadefoot toad
habitat 116 and 33 ponds would result from harassment associated with covered activities, 4,970
acres and up to 33 ponds supporting modeled pond breeding habitat could be indirectly affected,
of which 21 ponds occur within areas subject to ongoing effects of existing permanent
developments (Appendix K). Habitat enhancement- and management-related activities on up to
30,721 acres of conservation lands supporting modeled western spadefoot toad habitat (Table 510) will result in temporary direct effects on a relatively small acreage of additional habitat that
cannot be estimated. The acreage of take (i.e., harassment) will be the amount of actual habitat
that is located within the area of affected modeled habitat. Temporary direct effects on western
spadefoot toad will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.16.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 8,214 acres of modeled western spadefoot toad
habitat and 33 ponds would result from harassment associated with covered activities, 4,970
acres and up to 33 ponds supporting modeled pond breeding habitat could be indirectly affected,
of which 21 ponds occur within areas subject to ongoing effects of existing permanent
developments (Appendix K). Because temporary direct effects associated with projects have
been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). The acreage of take (i.e., harassment) will be the amount of actual
habitat that is located within the area of affected modeled habitat. Permanent indirect effects on
western spadefoot toad habitat will be minimized with implementation of the applicable AMMs
indicated in Table 4–7. A small, but indeterminable, amount of direct take of individual western
spadefoot toad (eggs, larvae, and adults) could be associated with collisions with vehicles and
other human uses adjacent to permanent development projects (e.g., illegal harvest), adverse
changes in aquatic habitat structure and environmental conditions, and predation caused by
increased numbers of nonnative species associated with development.
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Includes temporary impacts on habitat function associated with restoration of 306 acres of vernal pools and other seasonal
wetlands and 121 acres of emergent wetland.
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Overall Impact Likely to Result from Take

The primary threat to western spadefoot toad has been the historical loss of its aquatic breeding
and associated upland habitat due to urban development and agriculture (USFWS 2006b). It has
been extirpated throughout most of Southern California and from many historical locations in the
Central Valley (Stebbins 1985, Jennings and Hayes 1994, Fisher and Shaffer 1996). The
CNDDB (2006) has five records of occurrences of western spadefoot toad within the Plan Area.
Two are within the city limits of Chico (one is along Intermittent Creek), another is reported
from the vicinity of Wyandotte Creek south of Oroville (J. Shedd pers. comm.; see Appendix A,
Figure A.16-1, Western Spadefoot Toad Modeled Habitat and Recorded Occurrences), another is
from the The Nature Conservancy Vina Plains Preserve, and another is from the DFW Stone
Ridge Ecological Reserve.
The covered activities will result in the loss of up to 10,142 acres of modeled habitat,
representing approximately 11 percent of the current extent of modeled habitat (see Table 4–8).
Within these impact areas, up to 22 ponds supporting modeled breeding habitat could be
removed, representing approximately 11 percent of the current number of modeled pond habitat.
Because modeled habitat overestimates the actual acreage of habitat in the Plan Area, the acreage
of actual habitat removed will be less.
Based on the available information regarding the status and distribution of western spadefoot
toad (see Appendix A), it is likely that the most of the modeled habitat that is removed by the
covered activities is unoccupied by western spadefoot toad. Implementation of AMM3 (see
Chapter 6, Conditions on Covered Activities) requires that all impacts on breeding habitat
supporting breeding by western spadefoot toad will be avoided until at least 5 newly discovered
or established breeding occurrences are protected. Consequently, any potential impacts on the
reproductive potential of western spadefoot toad will be minimized. Implementation of the
remaining applicable AMMs (see Table 4–7) will serve to further minimize impacts on western
spadefoot toad.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on western spadefoot toad or adversely affect its Plan Area
distribution or abundance.

4.4.17

Central Valley Steelhead

The maximum acreage of modeled Central Valley steelhead habitat that will be permanently
affected, directly and indirectly, with implementation of the covered activities is 8.84 acres. The
permanent direct impacts result in the permanent alteration of channel habitat structure, but do
not result in the removal of stream channel habitat (Figure 4–35, Central Valley Steelhead:
Direct Impacts of Covered Activities [separate files]).
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Effects Common among Covered Activities

Actions undertaken to implement covered activities that affect stream channels used by Central
Valley steelhead (e.g., replacement of bridges) could result in injury or mortality of Central
Valley steelhead associated with the operation of equipment in channels during periods steelhead
are present. Operation of construction and maintenance-related equipment in and adjacent to
stream habitats could result in temporary increases in turbidity that could increase predation risk
for juvenile steelhead. The area of channel that could be affected by these activities is small
relative to the overall length of channel habitat and, therefore, the number of individual fish that
could be affected would be small. These potential impacts will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Operation of equipment in and near stream channels supporting modeled habitat could result in
the accidental introduction of contaminants associated with construction and recurring
maintenance activities (e.g., fuel spills) into steelhead habitat could adversely affect individuals
if present. Implementation of the applicable AMMs indicated in Table 4–7 provide for
containment and rapid cleanup of releases that may occur, thus reducing exposure risk and the
period that individuals could be exposed to contaminants.
4.4.17.2

Permanent Development Projects

Direct effects of permanent development projects result from construction of new and
replacement bridge projects will permanently affect up to 2.34 acres of modeled Central Valley
steelhead adult migration; juvenile rearing and migration habitat, 3.38 acres of adult spawning
and migration; juvenile rearing and migration habitat, and 0.52 acres of nonnatal juvenile rearing
habitat located outside UPAs. Up to an additional 2.6 acres of any combination of these modeled
habitat types will be permanently and directly impacted within the UPAs. 117 Permanent direct
effects include the alteration of habitat structure but will not result in the permanent removal of
any modeled habitat in the Plan Area (Figure 4–35). Permanent indirect effects of permanent
development projects will result in reduced functions of the up to 8.84 acres of modeled habitat
that is directly affected by new and replacement bridge projects to the extent that permanent
alterations in habitat structure increase habitat for predators, thus increasing the risk for predation
mortality of juvenile steelhead. Nonquantifiable permanent indirect effects include the potential
for increased exposure to any increase in contaminant-related stormwater runoff and human
activity that is associated with new permanent development projects. Up to 0.20 linear mile of
modeled adult migration; juvenile rearing and migration habitat, 0.30 linear mile of adult
spawning and migration; juvenile rearing and migration habitat, and 0.05 linear mile of nonnatal
juvenile rearing habitat located outside UPAs could be temporarily affected. Up to an additional
0.23 linear mile of any combination of these modeled habitat types will be temporarily impacted

117

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
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within the UPAs. 118 Figure O–20, Central Valley Steelhead Habitat in the Plan Area with full
BRCP Implementation in Appendix O and Table 4–8 provide the acreage of modeled Central
Valley steelhead habitat remaining within the Plan Area (including BRCP protected lands and
lands that are not impacted by the covered activities) with full implementation of the covered
activities. Implementation of the covered activities will not isolate or fragment Central Valley
steelhead use of the Plan Area because no habitat will be permanently removed by the covered
activities.
4.4.17.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects within UPAs will result in permanent
direct effects on up to 2.6 acres of modeled Central Valley steelhead habitat types. 119
Construction of new and replacement bridges will alter the existing habitat structure of channel
beds and banks (e.g., channel and bank substrate material), but will not result in the removal of
Central Valley steelhead habitat.
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). These impact
mechanisms could cause Central Valley steelhead to reduce their use of affected habitat areas
during the period these activities are implemented, and potentially may reduce their ability to
forage and/or could increase their susceptibility to predation. The potential for temporary direct
effects on Central Valley steelhead will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 100-foot downstream and 20-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur (see Table 4–5), up
to 0.23 mile of modeled Central Valley steelhead habitat types within UPAs will temporarily
affected by new bridge and bridge replacement construction activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges. The
potential for adverse effects of these contaminants on Central Valley steelhead, however, is
118
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As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the UPAs in
which the projects will be located and their locations with UPAs and, consequently, the modeled habitat types that will be
affected, cannot be determined at this time.
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considered low because most or all of the contaminant load is expected to result from displacing
traffic and its associated contaminant load from existing bridges to new bridges. Alteration of up
to 2.6 acres of in-channel habitat structure at new and replacement bridge project sites may
create habitat for fish predators that could increase predation of juvenile steelhead.
Occupancy of new permanent developments could increase the discharge of contaminants and
sediments in urban and stormwater runoff associated with permanent development activities
could result in increased levels of toxic contaminants entering streams (e.g., pesticides, copper).
Such contaminants could have sublethal effects on individual Central Valley steelhead associated
with bioaccumulation of toxic compounds and potentially lethal effects depending on the toxicity
and concentration of discharged contaminants. Occupancy of permanent development projects
could also result in increased access to streams supporting modeled Central Valley steelhead
habitat. Such access could increase the potential for the placement of litter and other material in
stream channels that could affect the function of streams as habitat. The potential for these
permanent indirect effects on steelhead will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.17.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects outside UPAs will result in permanent
direct effects on up to 2.34 acres of modeled Central Valley steelhead adult migration; juvenile
rearing and migration habitat, 3.38 acres of adult spawning and migration; juvenile rearing and
migration habitat, and 0.52 acres of nonnatal juvenile rearing habitat. Construction of new and
replacement bridges will alter the existing habitat structure of channel beds and banks (e.g.,
channel and bank substrate material), but will not result in the removal of Central Valley
steelhead habitat
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). Effects of
temporary disturbances are the same as described for permanent development activities in UPAs.
The potential for temporary direct effects on Central Valley steelhead will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 100-foot downstream and 200-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur (see Table 4–5), up
to 0.20 linear mile of modeled Central Valley steelhead adult migration; juvenile rearing and
migration habitat, 0.30 linear mile of adult spawning and migration; juvenile rearing and
migration habitat, and 0.05 linear mile of nonnatal juvenile rearing habitat 0.20 mile of modeled
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habitat outside UPAs will temporarily affected by new bridge and bridge replacement
construction activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges, the
potential for increased discharge of contaminants associated with urban and stormwater runoff
from new developments into streams supporting steelhead habitat, and potential for degradation
of habitat functions associated with increased human access into stream habitats. The effects of
these impacts on Central Valley steelhead are the same as described for permanent development
activities in UPAs. Permanent indirect effects of include a reduction in the function of the up to
6.24 acres of modeled Central Valley steelhead habitat that is directly affected by new and
replacement bridge projects to the extent that permanent alterations in habitat structure increase
habitat for predators, thus increasing the risk for predation mortality of juvenile steelhead.
4.4.17.3

Recurring Maintenance Activities

4.4.17.3.1 Within Urban Permit Areas
Permanent Direct Effects
Recurring maintenance activities will not result in the permanent removal of Central Valley
steelhead habitat. In-channel operation of equipment to remove debris (e.g., large woody debris) to
maintain conveyance capacity in stream channels supporting modeled habitat could result in
localized changes in habitat structure and flow conditions. As described in Section 4.4.17.1,
Effects Common among Covered Activities, in-channel operation of maintenance equipment can
result in injury or mortality of Central Valley steelhead if present during maintenance periods. The
likelihood for this effect, however, is considered low because juvenile and adult steelhead are
mobile and likely to avoid collisions with operating equipment. Because it is unlikely that inchannel equipment operation will occur in spawning beds, the potential for injury or mortality of
eggs and alevins is also considered low. The potential for these effects on Central Valley steelhead
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Maintenance of Sycamore Pool in Big Chico Creek includes weekly dewatering from late May
through early September. Dewatering of the pool could strand and result in injury or mortality of
individuals if they are not able to escape the pool during dewatering operations.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment in
stream channels used by Central Valley steelhead and include noise and visual disturbances, and
temporary increases in turbidity in stream channels associated with operating equipment and
other activities necessary to maintain in-stream infrastructure. The effects of these impact
mechanisms on Central Valley steelhead are the same as described for the temporary direct
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effects of implementing permanent development projects in the UPAs except that the duration of
maintenance-related activities is expected to be generally less than that of construction-related
activities. The potential for temporary direct effects on Central Valley steelhead will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
In-channel operation of equipment to remove debris (e.g., large woody debris) to maintain
conveyance capacity in stream channels supporting modeled habitat could result in reducing the
availability of cover for juvenile steelhead to hide from predators and could increase predatory
fish habitat. Such changes in habitat conditions could increase the risk for predation of juvenile
Central Valley steelhead.
4.4.17.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of Sycamore Pool maintenance activities on Big Chico Creek, permanent direct
effects of recurring maintenance activities on Central Valley steelhead outside of UPAs is the same
as described above for the UPAs. The potential for these effects on Central Valley steelhead will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
With the exception of Sycamore Pool maintenance activities on Big Chico Creek, temporary direct
effects of recurring maintenance activities on Central Valley steelhead outside of UPAs is the same
as described above for the UPAs. The potential for these effects on Central Valley steelhead will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of recurring maintenance activities on Central Valley steelhead
outside of UPAs is the same as described above for the UPAs. The potential for these effects on
Central Valley steelhead will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.17.4

Effects of Covered Activities within Conservation Lands

4.4.17.4.1 Permanent Direct Effects
Implementation of conservation measures will not result in permanent indirect effects on Central
Valley steelhead beyond those described in Section 4.4.17.1 that would be associated with the
operation of equipment in stream channels necessary to install fish screens on diversions, and
place spawning gravels in stream channels.
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4.4.17.4.2 Temporary Direct Effects
Temporary direct effects result from noise and visual disturbances, and temporary increases in
turbidity in stream channels associated with the operation of equipment in stream channels
necessary to install fish screens on diversions, and place spawning gravels in stream channels.
The effects of these impact mechanisms on Central Valley steelhead are the same as described
for the temporary direct effects of implementing permanent development projects in the UPAs.
The potential for temporary direct effects on Central Valley steelhead will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.17.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in adverse permanent indirect effects on
Central Valley steelhead because restored and protected habitats will not be associated with
increasing human presence, contaminants, or other impact mechanisms that could result in
indirect effects (Table 4–1).
4.4.17.5

Impacts on Critical Habitat

Critical habitat for the Central Valley steelhead was designated throughout the Central Valley in
2005. 120 Critical habitat was further characterized in the Federal Register Final Rule for
steelhead in 2006. 121 Critical habitat for the species is divided into 22 hydrologic units by
watersheds. Of these, two occur in Butte County and include the Marshville and Butte Creek
Hydrologic Units. These units include the Feather River through Oroville and Little Chico,
Butte, Little Butte, and Little Dry creeks near Paradise.
The PCEs that are essential for Central Valley steelhead conservation as stated in the designation
of critical habitat and present in this portion of its designated critical habitat are the following:
1. Freshwater spawning sites with water quantity and quality conditions and substrate
supporting spawning, incubation and larval development.
2. Freshwater rearing sites with water quantity and floodplain connectivity to form and
maintain physical habitat conditions and support juvenile growth and mobility; water
quality and forage supporting juvenile development; and natural cover such as shade,
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation,
large rocks and boulders, side channels, and undercut banks.
3. Freshwater migration corridors free of obstruction with water quantity and quality
conditions and natural cover such as submerged and overhanging large wood, aquatic
vegetation, large rocks and boulders, side channels, and undercut banks supporting
juvenile and adult mobility and survival.
120
121

70 FR 52488, September 2, 2005.
71 FR 834, January 5, 2006.
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The covered activities and conservation measures do not include any actions that could
substantively affect the PCEs. BRCP actions would not affect water quantity, floodplain
connectivity, the current maintenance of Sycamore Pool on Big Chico Creek, or substantively
affect natural cover or water quality conditions. Vegetation and instream structures may be
disturbed beneath and immediately adjacent to the up to 34 new and replacement bridge project
sites that could be located in designated critical habitat. The extent of permanently disturbed
channel is not expected to exceed 20 feet upstream and 100 feet downstream of bridge project
sites, which will alter habitat conditions (e.g., reduction in complexity) along up to 0.77 mile
(approximately 8.84 acres of habitat area) of designated critical habitat, representing
approximately 0.4 percent of the designated critical habitat within the Plan Area. The actual area
within which habitat functions could be reduced from existing conditions is expected to be
substantially less because almost all of the projects will be to replace existing bridges 122 and,
consequently, the habitat conditions at these sites will have already been altered from natural
conditions as result of construction of the original bridge. Implementation of the conservation
measures to replenish spawning gravels, remove impediments to passage, screen diversions, and
restore riparian vegetation are expected to substantially improve habitat conditions for Central
Valley steelhead.
Construction-related activities near critical habitats and within their watersheds could indirectly
have temporary effects on water quality as a result of increasing loads of contaminants and
sediments entering critical habitats. These effects would be temporary during construction
periods and would be minimized with implementation of the applicable AMMs indicated in
Table 4–7. Based on this assessment, the covered activities and conservation measures are not
expected to adversely affect PCEs of designated critical habitat and will not preclude the ability
to recover Central Valley steelhead.
4.4.17.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Central Valley steelhead within the Plan Area.
4.4.17.6.1 Permanent Direct Effects
Permanent reduction in the habitat function of up to 8.84 acres (or 0.77 linear miles) of modeled
Central Valley steelhead habitat could result from construction of new and replacement bridges
that will alter in-channel habitat conditions from existing conditions. The acreage of take (i.e.,
harm) will be the amount of actual habitat that is located within the area of affected modeled
habitat.

122

Only one of the 34 bridge projects that could be located in designated Central Valley steelhead critical habitat is specifically
identified as a new bridge project at this time.
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A small, but indeterminable, amount of direct take of individual eggs, alevins juvenile and adult
Central Valley steelhead could be associated with contamination or adverse changes in aquatic
habitat structure and conditions and collisions with in-channel operation of equipment used to
construct permanent development projects and conduct recurring maintenance activities.
Permanent direct effects on Central Valley steelhead will be minimized with implementation of
the applicable AMMs indicated in Table 4–7.
4.4.17.6.2 Temporary Direct Effects
Temporary reduction in Central Valley steelhead habitat use of up to 05.77 linear miles of
modeled stream channel habitat upstream and downstream from new and replacement bridge
projects and riprap removal sites during project implementation periods. An additional small but
indeterminable temporary reduction of use habitat by Central Valley steelhead near storm outfall,
flood control and other in-stream infrastructure construction and maintenance sites during
periods that equipment is operated in stream channels as a result of noise and visual disturbances
and increased turbidity. Increased turbidity and the potential for accidental discharge of
contaminants during construction and maintenance activities could also temporarily reduce water
quality. Temporary direct effects on modeled Central Valley steelhead habitat will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.17.6.3 Permanent Indirect Effects
Potential for increase in petroleum-based contaminants associated with vehicle traffic and
subsequent runoff from new bridges and from human occupancy of new permanent
developments that could reduce water quality. These permanent indirect effects on Central
Valley steelhead will be minimized with implementation of the applicable AMMs indicated in
Table 4–7. An indeterminable amount of predation mortality of juvenile Central Valley
steelhead could be associated with construction of new bridge abutments and other in-channel
structures that create predatory fish habitat.
4.4.17.7

Overall Impact Likely to Result from Take

The primary threat to Central Valley steelhead is the historical fragmentation of access to
headwaters of the main stem Sacramento and San Joaquin Rivers and all the major tributaries
(McEwan and Jackson 1996). The construction of barrier dams along the migratory streams has
blocked steelhead passage to many natal tributaries, resulting in the loss of spawning and holding
habitat. Steelhead populations in the Sacramento drainage were substantially reduced following
construction of barrier dams (e.g., Oroville Dam, Shasta Dam). In addition to ongoing loss of
spawning habitat and degradation of habitat conditions, and loss of genetic diversity resulting
from hatchery practices has reduced the integrity of Central Valley steelhead populations (Good
et al. 2005, NMFS 2009). Within the Plan Area, Central Valley steelhead has been recorded in
Butte Creek, Big Chico Creek, and Feather River (Appendix A).
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The covered activities will result in altering, and thus reducing the functions of, aquatic habitat
structure in up to 0.77 linear miles (or 8.84 acres) of modeled Central Valley steelhead habitat,
representing approximately 0.4 percent of the existing modeled habitat. The preponderance of
the affected habitat area will be associated with the replacement of existing bridges that have
previously altered channel habitat structure from historical conditions. Furthermore, because
modeled habitat overestimates the actual acreage of habitat in the Plan Area, the length of actual
habitat that is altered will be less.
Consequently, given low proportion of affected habitat to remaining habitat, it is unlikely that the
Central Valley steelhead population in the Plan Area will be adversely affected by the covered
activities. Furthermore, implementation of the applicable AMMs in Table 4–7 will minimize the
potential for take (injury, mortality, and harassment of individuals).
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Central Valley steelhead or adversely affect its distribution or
abundance in the Plan Area.

4.4.18

Central Valley Spring-Run Chinook Salmon

The maximum acreage of modeled Central Valley spring-run Chinook salmon habitat that will
be permanently affected, directly and indirectly, with implementation of the covered activities is
7.02 acres. The permanent direct impacts result in the permanent alteration of channel habitat
structure, but do not result in the removal of stream channel habitat (Figure 4–36, Central Valley
Spring-Run Chinook Salmon: Direct Impacts of Covered Activities [see separate file]).
4.4.18.1

Effects Common among Covered Activities

Actions undertaken to implement covered activities that affect stream channels used by Central
Valley spring-run Chinook salmon (e.g., replacement of bridges) could result in injury or
mortality of Central Valley spring-run Chinook salmon associated with the operation of
equipment in channels during periods when salmon are present. Operation of construction and
maintenance-related equipment in and adjacent to stream habitats could result in temporary
increases in turbidity that could increase predation risk for juvenile Chinook salmon. The area of
channel that could be affected by these activities is small relative to the overall length of channel
habitat and, therefore, the number of individual fish that could be affected is expected to be
small. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Operation of equipment in and near stream channels supporting modeled habitat could result in
the accidental introduction of contaminants associated with construction and recurring
maintenance activities (e.g., fuel spills) into Central Valley spring-run Chinook salmon habitat
could adversely affect individuals if present. Implementation of the applicable AMMs indicated
in Table 4–7 provide for containment and rapid cleanup of releases that may occur, thus reducing
exposure risk and the period that individuals could be exposed to contaminants.
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Permanent Development Projects

Direct effects of permanent development projects result from construction of new and
replacement bridge projects will permanently affect up to 2.34 acres of modeled Central Valley
spring-run Chinook salmon adult migration; juvenile rearing and migration habitat and 2.08
acres of nonnatal juvenile rearing habitat located outside UPAs. Modeled adult spawning and
migration; juvenile rearing and migration habitat will not be permanently affected outside UPAs.
Up to an additional 2.6 acres of any combination of these modeled habitat types will be
permanently and directly impacted within the UPAs. 123 Permanent direct effects include the
alteration of habitat structure but will not result in the permanent removal of any modeled habitat
in the Plan Area (Figure 4–36). Permanent indirect effects of permanent development projects
will result in reduced functions of the up to 7.02 acres of modeled habitat that is directly affected
by new and replacement bridge projects to the extent that permanent alterations in habitat
structure increase habitat for predators, thus increasing the risk for predation mortality of
juvenile salmon. Nonquantifiable permanent indirect effects include the potential for increased
exposure to any increase in contaminant-related stormwater runoff and human activity that is
associated with new permanent development projects. Up to 0.20 linear mile of modeled adult
migration; juvenile rearing and migration habitat and 0.18 linear mile of nonnatal juvenile
rearing habitat located outside UPAs could be temporarily affected. Modeled adult spawning
and migration; juvenile rearing and migration habitat will not be temporarily affected outside
UPAs. Up to an additional 0.23 linear mile of any combination of these modeled habitat types
will be temporarily impacted within the UPAs. 124
Figure O–21, Central Valley Spring-Run Chinook Salmon Habitat in the Plan Area with full
BRCP Implementation in Appendix O and Table 4–8 provide the acreage of modeled Central
Valley spring-run Chinook salmon habitat remaining within the Plan Area (including BRCP
protected lands and lands that are not impacted by the covered activities) with full
implementation of the covered activities. Implementation of the covered activities will not isolate
or fragment Central Valley spring-run Chinook salmon use of the Plan Area because no habitat
will be permanently removed by the covered activities.
4.4.18.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects within UPAs will result in permanent
direct effects on up to 2.6 acres of modeled Central Valley spring-run Chinook salmon habitat

123

124

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
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types. 125 Construction of new and replacement bridges will alter the existing habitat structure of
channel beds and banks (e.g., channel and bank substrate material), but will not result in the
removal of Central Valley spring-run Chinook salmon habitat.
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). These impact
mechanisms could cause Central Valley spring-run Chinook salmon to reduce their use of
affected habitat areas during the period these activities are implemented, and potentially may
reduce their ability to forage and/or could increase their susceptibility to predation. The potential
for temporary direct effects on Central Valley spring-run Chinook salmon will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 100-foot downstream and 200-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur (see Table 4–5), up
to 0.23 mile of modeled Central Valley spring-run Chinook salmon habitat types within UPAs
will temporarily affected by new bridge and bridge replacement construction activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges. The
potential for adverse effects of these contaminants on Central Valley spring-run Chinook salmon,
however, is considered low because most or all of the contaminant load is expected to result
from displacing traffic and its associated contaminant load from existing bridges to new bridges.
Alteration of up to 2.6 acres of in-channel habitat structure at new and replacement bridge
project sites may create habitat for fish predators that could increase predation of juvenile
Chinook salmon.
Occupancy of new permanent developments could increase the discharge of contaminants and
sediments in urban and stormwater runoff associated with permanent development activities
could result in increased levels of toxic contaminants entering streams (e.g., pesticides, copper).
Such contaminants could have sublethal effects on individual Central Valley spring-run Chinook
salmon associated with bioaccumulation of toxic compounds and potentially lethal effects
depending on the toxicity and concentration of discharged contaminants. Occupancy of
permanent development projects could also result in increased access to streams supporting
modeled Central Valley spring-run Chinook salmon habitat. Such access could increase the
125

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the UPAs in
which the projects will be located and their locations with UPAs and, consequently, the modeled habitat types that will be
affected, cannot be determined at this time.
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potential for the placement of litter and other material in stream channels that could affect the
function of streams as habitat. The potential for these permanent indirect effects on Central
Valley spring-run Chinook salmon will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.18.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects outside UPAs will result in permanent
direct effects on up to 2.34 acres of modeled Central Valley spring-run Chinook salmon adult
migration; juvenile rearing and migration habitat and 2.08 acres of nonnatal juvenile rearing
habitat. Construction of new and replacement bridges will alter the existing habitat structure of
channel beds and banks (e.g., channel and bank substrate material), but will not result in the
removal of Central Valley spring-run Chinook salmon habitat.
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). Effects of
temporary disturbances are the same as described for permanent development activities in UPAs.
The potential for temporary direct effects on Central Valley spring-run Chinook salmon will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 100-foot downstream and 200-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur (see Table 4–5), up
to 0.20 linear mile of modeled Central Valley spring-run Chinook salmon adult migration;
juvenile rearing and migration habitat and 0.18 linear mile of nonnatal juvenile rearing habitat
outside UPAs will be temporarily affected by new bridge and bridge replacement construction
activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges, the
potential for increased discharge of contaminants associated with urban and stormwater runoff
from new developments into streams supporting spring-run Chinook salmon habitat, and
potential for degradation of habitat functions associated with increased human access into stream
habitats. The effects of these impacts on Central Valley spring-run Chinook salmon are the same
as described for permanent development activities in UPAs. Permanent indirect effects of
include a reduction in the function of the up to 4.42 acres of modeled Central Valley spring-run
Chinook salmon habitat that is directly affected by new and replacement bridge projects to the
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extent that permanent alterations in habitat structure increase habitat for predators, thus
increasing the risk for predation mortality of juvenile Central Valley spring-run Chinook salmon.
4.4.18.3

Recurring Maintenance Activities

4.4.18.3.1 Within Urban Permit Areas
Permanent Direct Effects
Recurring maintenance activities will not result in the permanent removal of Central Valley
spring-run Chinook salmon habitat. In-channel operation of equipment to remove debris (e.g.,
large woody debris) to maintain conveyance capacity in stream channels supporting modeled
habitat could result in localized changes in habitat structure and flow conditions. As described in
Section 4.4.17.1, in-channel operation of maintenance equipment can result in injury or mortality
of Central Valley spring-run Chinook salmon if present during maintenance periods. The
likelihood for this effect, however, is considered low because juvenile and adult Central Valley
spring-run Chinook salmon are mobile and likely to avoid collisions with operating equipment.
Because it is unlikely that in-channel equipment operation will occur in spawning beds, the
potential for injury or mortality of eggs and alevins is also considered low. The potential for
these effects on Central Valley spring-run Chinook salmon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Maintenance of Sycamore Pool in Big Chico Creek includes weekly dewatering from late May
through early September. Dewatering of the pool could strand and result in injury or mortality of
individuals if they are not able to escape the pool during dewatering operations.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment in
stream channels used by Central Valley spring-run Chinook salmon and include noise and visual
disturbances, and temporary increases in turbidity in stream channels associated with operating
equipment and other activities necessary to maintain in-stream infrastructure. The effects of
these impact mechanisms on Central Valley spring-run Chinook salmon are the same as
described for the temporary direct effects of implementing permanent development projects in
the UPAs except that the duration of maintenance-related activities is expected to be generally
less than that of construction-related activities. The potential for temporary direct effects on
Central Valley spring-run Chinook salmon will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
In-channel operation of equipment to remove debris (e.g., large woody debris) to maintain
conveyance capacity in stream channels supporting modeled habitat could result in reducing the
availability of cover for juvenile Central Valley spring-run Chinook salmon to hide from
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predators and could increase predatory fish habitat. Such changes in habitat conditions could
increase the risk for predation of juvenile Central Valley spring-run Chinook salmon.
4.4.18.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of Sycamore Pool maintenance activities on Big Chico Creek, permanent
direct effects of recurring maintenance activities on Central Valley spring-run Chinook salmon
outside of UPAs is the same as described above for the UPAs. The potential for these effects on
Central Valley spring-run Chinook salmon will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
With the exception of Sycamore Pool maintenance activities on Big Chico Creek, temporary
direct effects of recurring maintenance activities on Central Valley spring-run Chinook salmon
outside of UPAs is the same as described above for the UPAs. The potential for these effects on
Central Valley spring-run Chinook salmon will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of recurring maintenance activities on Central Valley spring-run
Chinook salmon outside of UPAs is the same as described above for the UPAs. The potential for
these effects on Central Valley spring-run Chinook salmon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.18.4

Effects of Covered Activities within Conservation Lands

4.4.18.4.1 Permanent Direct Effects
Implementation of conservation measures will not result in permanent indirect effects on Central
Valley spring-run Chinook salmon beyond those described in Section 4.4.18.1, Effects Common
among Covered Activities that would be associated with the operation of equipment in stream
channels necessary to install fish screens on diversions, and place spawning gravels in stream
channels.
4.4.18.4.2 Temporary Direct Effects
Temporary direct effects result from noise and visual disturbances, and temporary increases in
turbidity in stream channels associated with the operation of equipment in stream channels
necessary to install fish screens on diversions, and place spawning gravels in stream channels.
The effects of these impact mechanisms on Central Valley spring-run Chinook salmon are the
same as described for the temporary direct effects of implementing permanent development
projects in the UPAs. The potential for temporary direct effects on Central Valley spring-run
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Chinook salmon will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.18.4.3 Permanent Indirect Effects
Implementation of conservation measures will not result in adverse permanent indirect effects on
Central Valley spring-run Chinook salmon because restored and protected habitats will not be
associated with increasing human presence, contaminants, or other impact mechanisms that
could result in indirect effects (Table 4–2).
4.4.18.5

Impacts on Critical Habitat

Designated critical habitat for Central Valley spring-run Chinook salmon in the Plan Area
encompasses the length of the Pine Creek, Lindo Channel, Big Chico Creek, and Butte Creek,
and portions of Mud Creek, Rock Creek, and the Feather River. The PCEs, which are essential
for the conservation of Central Valley spring-run Chinook salmon as stated in the designation of
critical habitat and present in this portion of its designated critical habitat, are as follows:
1. Freshwater spawning sites with water quantity and quality conditions and substrate
supporting spawning, incubation and larval development.
2. Freshwater rearing sites with water quantity and floodplain connectivity to form and
maintain physical habitat conditions and support juvenile growth and mobility; water
quality and forage supporting juvenile development; and natural cover such as shade,
submerged and overhanging large wood, log jams and beaver dams, aquatic vegetation,
large rocks and boulders, side channels, and undercut banks.
3. Freshwater migration corridors free of obstruction with water quantity and quality
conditions and natural cover such as submerged and overhanging large wood, aquatic
vegetation, large rocks and boulders, side channels, and undercut banks supporting
juvenile and adult mobility and survival.
The covered activities and conservation measures do not include any actions that could
substantively affect the PCEs. BRCP actions would not affect water quantity, floodplain
connectivity, the current maintenance of Sycamore Pool on Big Chico Creek, or substantively
affect natural cover or water quality conditions. Vegetation and instream structures may be
disturbed beneath and immediately adjacent to the up to 27 new and replacement bridge project
sites that could be located in designated critical habitat. The extent of permanently disturbed
channel is not expected to exceed 20 feet upstream and 100 feet downstream of bridge project
sites, which will alter habitat conditions (e.g., reduction in complexity) along up to 0.61 mile
(approximately 7.02 acres of habitat area) of designated critical habitat, representing 0.4 percent
of the designated critical habitat within the Plan Area. The actual area within which habitat
functions could be reduced from existing conditions is expected to be substantially less because
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almost all of the projects will be to replace existing bridges 126 and, consequently, the habitat
conditions at these sites will have already been altered from natural conditions as result of
construction of the original bridge. Implementation of the conservation measures to replenish
spawning gravels, remove impediments to passage, screen diversions, and restore riparian
vegetation are expected to substantially improve habitat conditions for Central Valley spring-run
Chinook salmon.
Construction-related activities near critical habitats and within their watersheds could indirectly
have temporary effects on water quality as a result of increasing loads of contaminants and
sediments entering critical habitats. These effects would be temporary during construction
periods and would be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7. Based on this assessment, the covered activities and conservation
measures would not adversely affect PCEs of designated critical habitat and will not preclude the
ability to recover Central Valley spring-run Chinook salmon.
4.4.18.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Central Valley spring-run Chinook salmon within the Plan Area.
4.4.18.6.1 Permanent Direct Effects
Permanent reduction in the habitat function of up to 7.02 acres (or 0.61 linear miles) of modeled
Central Valley spring-run Chinook salmon habitat could result from construction of new and
replacement bridges that will alter in-channel habitat conditions from existing conditions. The
acreage of take (i.e., harm) will be the amount of actual habitat that is located within the area of
affected modeled habitat.
A small, but indeterminable, amount of direct take of individual eggs, alevins juvenile and adult
Central Valley spring-run Chinook salmon could be associated with contamination or adverse
changes in aquatic habitat structure and conditions and collisions with in-channel operation of
equipment used to construct permanent development projects and conduct recurring maintenance
activities. Permanent direct effects on Central Valley spring-run Chinook salmon will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.18.6.2 Temporary Direct Effects
Temporary reduction in Central Valley spring-run Chinook salmon habitat use of up to 5.61
linear miles of modeled stream channel habitat upstream and downstream from new and
replacement bridge projects and riprap removal sites during project implementation periods. An
additional small but indeterminable temporary reduction of use habitat by Central Valley spring126

Only one of the 27 bridge projects that could be located in designated Central Valley spring-run Chinook salmon critical
habitat is specifically identified as a new bridge project at this time.
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run Chinook salmon near storm outfall, flood control and other in-stream infrastructure
construction and maintenance sites during periods that equipment is operated in stream channels
as a result of noise and visual disturbances and increased turbidity. Increased turbidity and the
potential for accidental discharge of contaminants during construction and maintenance activities
could also temporarily reduce water quality. Temporary direct effects on modeled Central
Valley spring-run Chinook salmon habitat will be minimized with the applicable AMMs
indicated in Table 4–7.
4.4.18.6.3 Permanent Indirect Effects
Potential for increase in petroleum-based contaminants associated with vehicle traffic and
subsequent runoff from new bridges and from human occupancy of new permanent
developments that could reduce water quality. These permanent indirect effects on Central
Valley spring-run Chinook salmon will be minimized with the applicable AMMs indicated in
Table 4–7. An indeterminable amount of predation mortality of juvenile Central Valley springrun Chinook salmon could be associated with construction of new bridge abutments and other inchannel structures that create predatory fish habitat.
4.4.18.7

Overall Impact Likely to Result from Take

The primary threat to Central Valley spring-run Chinook salmon is the historical and ongoing
loss of spawning habitat, degradation of habitat conditions, and loss of genetic diversity resulting
from Chinook salmon hatchery practices (Good et al. 2005, NMFS 2009). Spring-run Chinook
salmon populations in the Sacramento drainage were substantially reduced following
construction of barrier dams (e.g., Oroville Dam, Shasta Dam). Within the Plan Area, Central
Valley spring-run Chinook salmon has been recorded in Butte Creek, Big Chico Creek, and
Feather River (Appendix A).
The covered activities will result in altering, and thus reducing the functions of, aquatic habitat
structure in up to 0.61 linear miles (or 7.02 acres) of modeled Central Valley spring-run Chinook
salmon habitat, representing approximately 0.4 percent the existing modeled habitat. The
preponderance of the affected habitat area will be associated with the replacement of existing
bridges that have previously altered channel habitat structure from historical conditions.
Furthermore, because modeled habitat overestimates the actual acreage of habitat in the Plan
Area, the length of actual habitat that is altered will be less.
Consequently, given low proportion of affected habitat to remaining habitat, it is unlikely that the
Central Valley spring-run Chinook salmon population in the Plan Area will be adversely affected
by the covered activities. Furthermore, implementation of the applicable AMMs in Table 4–7
will minimize the potential for take (injury, mortality, and harassment of individuals).
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Central Valley spring-run Chinook salmon or adversely
affect its distribution or abundance in the Plan Area.
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Central Valley Fall-/Late Fall-Run Chinook Salmon

The maximum acreage of modeled Central Valley fall-/late fall-run Chinook salmon habitat that
will be permanently affected, directly and indirectly, with implementation of the covered
activities is 6.24 acres. The permanent direct impacts result in the permanent alteration of
channel habitat structure, but do not result in the removal of stream channel habitat (Figure 4–37,
Central Valley Fall/Late Fall-Run Chinook Salmon: Direct Impacts of Covered Activities [see
separate file).
4.4.19.1

Effects Common among Covered Activities

Actions undertaken to implement covered activities that affect stream channels used by Central
Valley fall-run Chinook salmon (e.g., replacement of bridges) could result in injury or mortality
of Central Valley fall-run Chinook salmon associated with the operation of equipment in
channels during periods salmon are present. Operation of construction and maintenance-related
equipment in and adjacent to stream habitats could result in temporary increases in turbidity that
could increase predation risk for juvenile salmon. The area of channel that could be affected by
these activities is small relative to the overall length of channel habitat and, therefore, the
number of individual fish that could be affected would be small. These potential impacts will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
Operation of equipment in and near stream channels supporting modeled habitat could result in
the accidental introduction of contaminants associated with construction and recurring
maintenance activities (e.g., fuel spills) into Central Valley fall-run Chinook salmon habitat
could adversely affect individuals if present. Implementation of the applicable AMMs indicated
in Table 4–7 provide for containment and rapid cleanup of releases that may occur, thus reducing
exposure risk and the period that individuals could be exposed to contaminants.
4.4.19.1.1 Permanent Development Projects
Direct effects of permanent development projects result from construction of new and
replacement bridge projects will permanently affect up to 1.04 acres of modeled Central Valley
fall-/late fall-run Chinook salmon adult migration; juvenile rearing and migration habitat and 2.6
acres of adult spawning and migration; juvenile rearing and migration habitat located outside
UPAs. Modeled nonnatal juvenile rearing habitat will not be permanently affected outside
UPAs. Up to an additional 2.6 acres of any combination of these modeled habitat types will be
permanently and directly impacted within the UPAs. 127 Permanent direct effects include the
alteration of habitat structure but will not result in the permanent removal of any modeled habitat
in the Plan Area (Figure 4–37). Permanent indirect effects of permanent development projects
will result in reduced functions of the up to 6.24 acres of modeled habitat that is directly affected
127

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
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by new and replacement bridge projects to the extent that permanent alterations in habitat
structure increase habitat for predators, thus increasing the risk for predation mortality of
juvenile salmon. Nonquantifiable permanent indirect effects include the potential for increased
exposure to any increase in contaminant-related stormwater runoff and human activity that is
associated with new permanent development projects. Up to 0.09 linear mile of modeled adult
migration; juvenile rearing and migration habitat and 0.23 linear mile of adult spawning and
migration; juvenile rearing and migration habitat located outside UPAs could be temporarily
affected. Modeled nonnatal juvenile rearing habitat will not be temporarily affected outside
UPAs. Up to an additional 0.23 linear mile of any combination of these modeled habitat types
will be temporarily impacted within the UPAs. 128
Figure O–22, Central Valley Fall/Late Fall-RunChinook Salmon Habitat in the Plan Area with
full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of modeled Central
Valley fall-/late fall-run Chinook salmon habitat remaining within the Plan Area (including
BRCP protected lands and lands that are not impacted by the covered activities) with full
implementation of the covered activities. Implementation of the covered activities will not isolate
or fragment Central Valley fall-/late fall-run Chinook salmon use of the Plan Area because no
habitat will be permanently removed by the covered activities.
Direct effects of permanent development projects result from construction of new and
replacement bridge projects will permanently affect up to 6.24 acres and 0.04 linear miles and
temporarily affect up to 0.23 linear miles of modeled Central Valley fall-/late fall-run Chinook
salmon habitat. Permanent direct effects include the alteration of habitat structure but will not
result in the permanent removal of any modeled habitat in the Plan Area (Figure 4–37). Indirect
effects of permanent development projects will reduce the function of up to 6.24 acres of
modeled habitat to the extent that permanent alterations in habitat structure increase habitat for
predators, thus increasing the risk for predation mortality of juvenile Central Valley fall-/late
fall-run Chinook salmon. Nonquantifiable permanent indirect effects include the potential for
increased exposure to any increase in contaminant-related stormwater runoff and human activity
that is associated with new permanent development projects.
Following implementation of the covered activities, all existing modeled Central Valley fall/late
fall-run Chinook salmon habitat will remain in the Plan Area. Implementation of the covered
activities will not isolate or fragment Central Valley fall/late fall-run Chinook salmon use of the
Plan Area.

128

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
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4.4.19.1.2 Within Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects within UPAs will result in permanent
direct effects on up to 2.6 acres of modeled Central Valley fall-/late fall-run Chinook salmon
habitat types. 129 Construction of new and replacement bridges will alter the existing habitat
structure of channel beds and banks (e.g., channel and bank substrate material), but will not
result in the removal of Central Valley fall-/late fall-run Chinook salmon habitat.
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). These impact
mechanisms could cause Central Valley fall-/late fall-run Chinook salmon to reduce their use of
affected habitat areas during the period these activities are implemented, and potentially may
reduce their ability to forage and/or could increase their susceptibility to predation. The potential
for temporary direct effects on Central Valley fall-/late fall-run Chinook salmon will be
minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 100-foot downstream and 200-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur (see Table 4–5), up
to 0.23 mile of modeled Central Valley fall-/late fall-run Chinook salmon habitat types within
UPAs will temporarily affected by new bridge and bridge replacement construction activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges. The
potential for adverse effects of these contaminants on Central Valley fall-/late fall-run Chinook
salmon, however, is considered low because most or all of the contaminant load is expected to
result from displacing traffic and its associated contaminant load from existing bridges to new
bridges. Alteration of up to 2.6 acres of in-channel habitat structure at new and replacement
bridge project sites may create habitat for fish predators that could increase predation of juvenile
Chinook salmon.
Occupancy of new permanent developments could increase the discharge of contaminants and
sediments in urban and stormwater runoff associated with permanent development activities
could result in increased levels of toxic contaminants entering streams (e.g., pesticides, copper).
129

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the UPAs in
which the projects will be located and their locations with UPAs and, consequently, the modeled habitat types that will be
affected, cannot be determined at this time.
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Such contaminants could have sublethal effects on individual Central Valley fall-/late fall-run
Chinook salmon associated with bioaccumulation of toxic compounds and potentially lethal
effects depending on the toxicity and concentration of discharged contaminants. Occupancy of
permanent development projects could also result in increased access to streams supporting
modeled Central Valley fall-/late fall-run Chinook salmon habitat. Such access could increase
the potential for the placement of litter and other material in stream channels that could affect the
function of streams as habitat. The potential for these permanent indirect effects on Central
Valley fall-/late fall-run Chinook salmon will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.19.1.3 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects outside UPAs will result in permanent
direct effects on up to 1.04 acres of modeled Central Valley fall-/late fall-run Chinook salmon
adult migration; juvenile rearing and migration habitat and 2.6 acres of adult spawning and
migration; juvenile rearing and migration habitat located outside UPAs. Modeled nonnatal
juvenile rearing habitat will not be permanently affected outside UPAs. Construction of new and
replacement bridges will alter the existing habitat structure of channel beds and banks (e.g.,
channel and bank substrate material), but will not result in the removal of Central Valley fall/late fall-run Chinook salmon habitat.
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). Effects of
temporary disturbances are the same as described for permanent development activities in UPAs.
The potential for temporary direct effects on Central Valley fall-/late fall-run Chinook salmon
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 100-foot downstream and 200-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur (see Table 4–5), up
to 0.09 linear mile of modeled Central Valley fall-/late fall-run Chinook salmon adult migration;
juvenile rearing and migration habitat and 0.23 linear mile of adult spawning and migration;
juvenile rearing and migration habitat will be temporarily affected by new bridge and bridge
replacement construction activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges, the
potential for increased discharge of contaminants associated with urban and stormwater runoff
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from new developments into streams supporting fall-/late fall-run Chinook salmon habitat, and
potential for degradation of habitat functions associated with increased human access into stream
habitats. The effects of these impacts on Central Valley fall-/late fall-run Chinook salmon are
the same as described for permanent development activities in UPAs. Permanent indirect effects
of include a reduction in the function of the up to 3.64 acres of modeled Central Valley fall-/late
fall-run Chinook salmon habitat that is directly affected by new and replacement bridge projects
to the extent that permanent alterations in habitat structure increase habitat for predators, thus
increasing the risk for predation mortality of juvenile Central Valley fall-/late fall-run Chinook
salmon.
4.4.19.2

Recurring Maintenance Activities

4.4.19.2.1 Within Urban Permit Areas
Permanent Direct Effects
Recurring maintenance activities will not result in the permanent removal of Central Valley fall/late fall-run Chinook salmon habitat. In-channel operation of equipment to remove debris (e.g.,
large woody debris) to maintain conveyance capacity in stream channels supporting modeled
habitat could result in localized changes in habitat structure and flow conditions. As described in
Section 4.4.19.1, Effects Common among Covered Activities, in-channel operation of
maintenance equipment can result in injury or mortality of Central Valley fall-/late fall-run
Chinook salmon if present during maintenance periods. The likelihood for this effect, however,
is considered low because juvenile and adult Central Valley fall-/late fall-run Chinook salmon
are mobile and likely to avoid collisions with operating equipment. Because it is unlikely that
in-channel equipment operation will occur in spawning beds, the potential for injury or mortality
of eggs and alevins is also considered low. The potential for these effects on Central Valley fall/late fall-run Chinook salmon will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Maintenance of Sycamore Pool in Big Chico Creek includes weekly dewatering from late May
through early September. Dewatering of the pool could strand and result in injury or mortality of
individuals if they are not able to escape the pool during dewatering operations.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment in
stream channels used by Central Valley fall-/late fall-run Chinook salmon and include noise and
visual disturbances, and temporary increases in turbidity in stream channels associated with
operating equipment and other activities necessary to maintain in-stream infrastructure. The
effects of these impact mechanisms on Central Valley fall-/late fall-run Chinook salmon are the
same as described for the temporary direct effects of implementing permanent development
projects in the UPAs except that the duration of maintenance-related activities is expected to be
generally less than that of construction-related activities. The potential for temporary direct
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effects on Central Valley fall-/late fall-run Chinook salmon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
In-channel operation of equipment to remove debris (e.g., large woody debris) to maintain
conveyance capacity in stream channels supporting modeled habitat could result in reducing the
availability of cover for juvenile Central Valley fall-/late fall-run Chinook salmon to hide from
predators and could increase predatory fish habitat. Such changes in habitat conditions could
increase the risk for predation of juvenile Central Valley fall-/late fall-run Chinook salmon.
4.4.19.2.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of Sycamore Pool maintenance activities on Big Chico Creek, permanent
direct effects of recurring maintenance activities on Central Valley fall-/late fall-run Chinook
salmon outside of UPAs is the same as described above for the UPAs. The potential for these
effects on Central Valley fall-/late fall-run Chinook salmon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
With the exception of Sycamore Pool maintenance activities on Big Chico Creek, temporary
direct effects of recurring maintenance activities on Central Valley fall-/late fall-run Chinook
salmon outside of UPAs is the same as described above for the UPAs. The potential for these
effects on Central Valley fall-/late fall-run Chinook salmon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of recurring maintenance activities on Central Valley fall-/late fall-run
Chinook salmon outside of UPAs is the same as described above for the UPAs. The potential for
these effects on Central Valley fall-/late fall-run Chinook salmon will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.19.2.3 Outside Urban Permit Areas
Permanent Direct Effects
With the exception for the potential impact mechanisms and associated effects on Central Valley
fall/late fall-run Chinook salmon described in Section 4.4.19.1, there are no additional impact
mechanisms associated with implementation of recurring maintenance activities that are
expected to result in permanent direct effects on Chinook salmon. The potential impacts of these
activities will be minimized with implementation of avoidance and minimization measures
identified in Table 4–7.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-229

Impact Assessment and Estimated Level of Take

Chapter 4

Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment in
stream channels used by Central Valley fall/late fall-run Chinook salmon and include noise and
visual disturbances, and temporary increases in turbidity in stream channels associated with
operating equipment and other activities necessary to maintain in-stream infrastructure. The
effects of these impact mechanisms on Central Valley fall/late fall-run Chinook salmon are the
same as described for the temporary direct effects of implementing permanent development
projects in the UPAs (see Section 4.4.19.2.1, Within Urban Permit Areas) except that the
duration of maintenance-related activities is generally expected to be less than that of
construction-related activities. The potential for temporary direct effects on Central Valley
fall/late fall-run Chinook salmon will be minimized with implementation of avoidance and
minimization measures identified in Table 4–7.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on Central Valley
fall/late fall-run Chinook salmon.
4.4.19.3

Effects of Covered Activities within Conservation Lands

4.4.19.3.1 Permanent Direct Effects
Implementation of conservation measures will not result in permanent indirect effects on Central
Valley fall/late fall-run Chinook salmon beyond those described in Section 4.4.19.1 that would
be associated with the operation of equipment in stream channels necessary to install fish screens
on diversions, place spawning gravels in stream channels, and remove riprap.
4.4.19.3.2 Temporary Direct Effects
Temporary direct effects result from noise and visual disturbances, and temporary increases in
turbidity in stream channels associated with the operation of equipment in stream channels
necessary to install fish screens on diversions, and place spawning gravels in stream channels.
The effects of these impact mechanisms on Central Valley fall/late fall-run Chinook salmon are
the same as described for the temporary direct effects of implementing permanent development
projects in the UPAs. The potential for temporary direct effects on Central Valley fall/late fallrun Chinook salmon will be minimized with implementation of the applicable AMMs indicated
in Table 4–7.
4.4.19.3.3 Permanent Indirect Effects
Implementation of conservation measures will not result in adverse permanent indirect effects on
Central Valley fall/late fall-run Chinook salmon because restored and protected habitats will not
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be associated with increasing human presence, contaminants, or other impact mechanisms that
could result in indirect effects (Table 4–1).
4.4.19.4

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Central Valley fall-/late fall-run Chinook salmon within the Plan Area.
4.4.19.4.1 Permanent Direct Effects
Permanent changes in habitat structure of up to 6.24 acres (or 0.55 linear miles) of modeled
Central Valley fall-/late fall-run Chinook salmon habitat resulting from construction of new and
replacement bridges that will alter in-channel habitat conditions from existing conditions. The
acreage of take (i.e., harm) will be the amount of actual habitat that is located within the area of
affected modeled habitat.
A small, but indeterminable, amount of direct take of individual eggs, alevins juvenile and adult
Central Valley fall-/late fall-run Chinook salmon could be associated with contamination or
adverse changes in aquatic habitat structure and conditions and collisions with in-channel
operation of equipment used to construct permanent development projects and conduct recurring
maintenance activities. Permanent direct effects on Central Valley fall-/late fall-run Chinook
salmon will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.19.4.2 Temporary Direct Effects
Temporary reduction in Central Valley fall-/late fall-run Chinook salmon habitat use of up to
05.55 linear miles of modeled stream channel habitat upstream and downstream from new and
replacement bridge projects and riprap removal sites during project implementation periods. An
additional small but indeterminable temporary reduction of use habitat by Central Valley fall/late fall-run Chinook salmon near upstream and downstream from storm outfall, flood control
and other in-stream infrastructure construction and maintenance sites during periods that
equipment is operated in stream channels as a result of noise and visual disturbances and
increased turbidity. Increased turbidity and the potential for accidental discharge of
contaminants during construction and maintenance activities could also temporarily reduce water
quality. Temporary direct effects on modeled Central Valley fall-/late fall-run Chinook salmon
habitat will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.19.4.3 Permanent Indirect Effects
Potential for increase in petroleum-based contaminants associated with vehicle traffic and
subsequent runoff from new bridges and from human occupancy of new permanent
developments that could reduce water quality. These permanent indirect effects on Central
Valley fall-/late fall-run Chinook salmon will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
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An indeterminable amount of predation mortality of juvenile Central Valley fall-/late fall-run
Chinook salmon could be associated with construction of new bridge abutments and other inchannel structures that create predatory fish habitat.
4.4.19.5

Overall Impact Likely to Result from Take

The primary threat to Central Valley fall-/late fall-run Chinook salmon is the historical and
ongoing loss of spawning habitat, degradation of habitat conditions, and loss of genetic diversity
resulting from Chinook salmon hatchery practices (Good et al. 2005, NMFS 2009). Fall-/late
fall-run Chinook salmon populations in the Sacramento drainage were substantially reduced
following construction of barrier dams (e.g., Oroville Dam, Shasta Dam). Fall-run Chinook
salmon are thought to use the Feather River to Oroville, Butte Creek, Big Chico Creek, Little
Chico Creek, Rock Creek, Mud Creek, and the Sacramento River (Maslin et al. 1997, GIC 1999,
NMFS 1999). However, no adults have returned to Big Chico Creek since 1985.
The covered activities will result in altering, and thus reducing the functions of, aquatic habitat
structure in up to 0.55 linear miles (or 6.24 acres) of modeled Central Valley fall-/late fall-run
Chinook salmon habitat, representing approximately 0.4 percent the existing modeled habitat.
The preponderance of the affected habitat area will be associated with the replacement of
existing bridges that have previously altered channel habitat structure from historical conditions.
Furthermore, because modeled habitat overestimates the actual acreage of habitat in the Plan
Area, the length of actual habitat that is altered will be less.
Consequently, given low proportion of affected habitat to remaining habitat, it is unlikely that the
Central Valley fall-/late fall-run Chinook salmon population in the Plan Area will be adversely
affected by the covered activities. Furthermore, implementation of the applicable AMMs in
Table 4–7 will minimize the potential for take (injury, mortality, and harassment of individuals).
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Central Valley fall-/late fall-run Chinook salmon or
adversely affect its distribution or abundance in the Plan Area.

4.4.20

Green Sturgeon

The maximum acreage of modeled green sturgeon habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 2.6 acres. The permanent
direct impacts result in the permanent alteration of channel habitat structure, but do not result in
the removal of stream channel habitat (Figure 4–38, Green Sturgeon: Direct Impacts of Covered
Activities [see separate file]).
4.4.20.1

Effects Common among Covered Activities

Actions undertaken to implement covered activities that affect stream channels used by green
sturgeon (e.g., replacement of bridges) could result in injury or mortality of green sturgeon
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associated with the operation of equipment in channels during periods sturgeon are present.
Operation of construction and maintenance-related equipment in and adjacent to stream habitats
could result in temporary increases in turbidity that could increase predation risk for juvenile
green sturgeon. The area of channel that could be affected by these activities is small relative to
the overall length of channel habitat and, therefore, the number of individual fish that could be
affected is expected to be small. These potential impacts will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Operation of equipment in and near stream channels supporting modeled habitat could result in
the accidental introduction of contaminants associated with construction and recurring
maintenance activities (e.g., fuel spills) into green sturgeon habitat could adversely affect
individuals if present. Implementation of the applicable AMMs indicated in Table 4–7 provide
for containment and rapid cleanup of releases that may occur, thus reducing exposure risk and
the period that individuals could be exposed to contaminants.
4.4.20.2

Permanent Development Projects

Direct effects of permanent development projects result from construction of new and
replacement bridge projects will permanently affect up to 2.6 acres of modeled green sturgeon
adult migration and potential spawning habitat if all of the 10 new and replacement bridge
projects assumed to be constructed in the UPAs (Table 4–2) are constructed on the Feather River
in the Oroville UPA. Permanent direct effects include the alteration of habitat structure but will
not result in the permanent removal of any modeled habitat in the Plan Area (Figure 4–38).
Permanent indirect effects of permanent development projects result in reduced functions of the
up to 2.6 acres of modeled habitat that is directly affected by new and replacement bridge
projects to the extent that permanent alterations in habitat structure increase habitat for predators,
thus increasing the risk for predation mortality of juvenile green sturgeon. Nonquantifiable
permanent indirect effects include the potential for increased exposure to any increase in
contaminant-related stormwater runoff and human activity that is associated with new permanent
development projects. Up to 0.23 linear mile of modeled green sturgeon habitat in the Oroville
UPA could be temporarily affected. 130
Figure O–23, Green Sturgeon Habitat in the Plan Area with full BRCP Implementation in
Appendix O and Table 4–8 provide the acreage of modeled green sturgeon habitat remaining
within the Plan Area (including BRCP protected lands and lands that are not impacted by the
covered activities) with full implementation of the covered activities. Implementation of the
covered activities will not isolate or fragment green sturgeon use of the Plan Area because no
habitat will be permanently removed by the covered activities.

130

As indicated in Table 4–2, up to 10 new and replacement bridge projects may be implemented in the UPAs, the location of
these bridge projects and, consequently, the modeled habitat types that will be affected cannot be determined at this time.
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4.4.20.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of new and replacement bridge projects within UPAs will permanently affect up
to 2.6 acres of modeled green sturgeon adult migration and potential spawning habitat if all of
the 10 new and replacement bridge projects assumed to be constructed in the UPAs are
constructed on the Feather River in the Oroville UPA. Construction of new and replacement
bridges will alter the existing habitat structure of channel beds and banks (e.g., channel and bank
substrate material), but will not result in the removal of green sturgeon habitat.
Temporary Direct Effects
Temporary direct effects are associated with construction of new bridge and bridge replacement
projects include noise and visual disturbances, and temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to construct new
developments in locations in or near streams supporting habitat (Table 4–1). These impact
mechanisms could cause green sturgeon to reduce their use of affected habitat areas during the
period these activities are implemented, and potentially may reduce their ability to forage and/or
could increase their susceptibility to predation. The potential for temporary direct effects on
green sturgeon will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Based on an average 100-foot downstream and 20-foot upstream distance from new and
replacement bridge projects within which temporary direct effects will occur and assuming up to
10 bridge projects are located in modeled green sturgeon adult migration and potential spawning
habitat (see Table 4–2), up to 0.23 mile of modeled adult migration and potential spawning
habitat within UPAs will temporarily affected by new bridge and bridge replacement
construction activities.
Permanent Indirect Effects
Permanent indirect effects of new and replacement bridge projects include the potential for
increased runoff of petroleum based chemicals from operation of vehicles on new bridges. The
potential for adverse effects of these contaminants on green sturgeon, however, is considered low
because most or all of the contaminant load is expected to result from displacing traffic and its
associated contaminant load from existing bridges to new bridges. Alteration of up to 2.6 acres
of in-channel habitat structure at new and replacement bridge project sites may create habitat for
fish predators that could increase predation of juvenile sturgeon.
Occupancy of new permanent developments could increase the discharge of contaminants and
sediments in urban and stormwater runoff associated with permanent development activities
could result in increased levels of toxic contaminants entering streams (e.g., pesticides, copper).
Such contaminants could have sublethal effects on individual green sturgeon associated with
bioaccumulation of toxic compounds and potentially lethal effects depending on the toxicity and
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concentration of discharged contaminants. Occupancy of permanent development projects could
also result in increased access to its Feather River habitats. Such access could increase the
potential for the placement of litter and other material in stream channels that could affect the
function of affected areas as habitat. The potential for these permanent indirect effects on green
sturgeon will be minimized with implementation of the applicable AMMs indicated in Table 4–
7.
4.4.20.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of the covered activities outside UPAs will not result in permanent direct effects
on green sturgeon.
Temporary Direct Effects
Implementation of the covered activities outside UPAs will not have temporary direct effects on
green sturgeon.
Permanent Indirect Effects
Permanent direct effects on green sturgeon include the potential for increased discharge of
contaminants associated with urban and stormwater runoff from new developments and the
potential for a reduction of habitat functions associated with increased human access into its
Feather River habitats. The effects of these impacts on green sturgeon are the same as described
for permanent development activities in UPAs.
4.4.20.3

Recurring Maintenance Activities

4.4.20.3.1 Within Urban Permit Areas
Permanent Direct Effects
Recurring maintenance activities will not result in the permanent removal of green sturgeon
habitat. Operation of equipment in the Feather River to remove debris (e.g., large woody debris)
to maintain conveyance capacity could result in localized changes in habitat structure and flow
conditions for green sturgeon. As described in Section 4.4.20.1, Effects Common among
Covered Activities, in-channel operation of maintenance equipment can result in injury or
mortality of green sturgeon if present during maintenance periods. The likelihood for this effect,
however, is considered low because juvenile and adult green sturgeon are mobile and likely to
avoid collisions with operating equipment. The potential for these effects on green sturgeon will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects on green sturgeon are associated with operation of maintenance-related
equipment in the Feather River and include noise and visual disturbances, and temporary
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increases in turbidity associated with operating equipment and other activities necessary to
maintain in-channel infrastructure and conveyance capacity. These temporary effects could
cause green sturgeon to reduce their use of affected habitat areas and could increase predation
risk during the period the activities are being implemented. The potential for temporary direct
effects on green sturgeon will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
Operation of equipment in the Feather River to remove debris (e.g., large woody debris) to
maintain conveyance capacity could result in reducing the availability of cover for juvenile green
sturgeon to hide from predators and could increase predatory fish habitat. Such changes in
habitat conditions could increase the risk for predation of juvenile green sturgeon.
4.4.20.3.2 Outside Urban Permit Areas
Permanent Direct Effects
Permanent direct effects of recurring maintenance activities on green sturgeon outside of UPAs
are the same as described above for the UPAs. The potential for these effects on green sturgeon
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects of recurring maintenance activities on green sturgeon outside of UPAs
are the same as described above for the UPAs. The potential for these effects on green sturgeon
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of recurring maintenance activities on green sturgeon outside of UPAs
are the same as described above for the UPAs. The potential for these effects on green sturgeon
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.20.4

Effects of Covered Activities within Conservation Lands

There are no conservation measures proposed for implementation in waterways used by green
sturgeon as habitat in the Plan Area. Therefore, there are no expected effects of the conservation
measures on green sturgeon.
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Impacts on Critical Habitat

In 2009, NMFS designated critical habitat for the green sturgeon Southern Distinct Population
Segment (DPS) throughout most of its occupied range. 131
The specific PCEs essential for the conservation of the Southern DPS in freshwater riverine
systems include (NMFS 2009, 74 FR 52300):
1. Food resources. Abundant prey items for larval, juvenile, subadult, and adult life stages are
important for juvenile foraging, growth, and development during their downstream
migration to the Delta and bays. In addition, subadult and adult green sturgeon may forage
during their downstream post-spawning migration, while holding within deep pools.
2. Substrate type or size for egg deposition and development (e.g., bedrock sills and shelves,
cobble and gravel, or hard clean sand, with interstices or irregular surfaces to ‘‘collect’’
eggs and provide protection from predators, and free of excessive silt and debris that
could smother eggs during incubation), larval development (e.g., substrates with
interstices or voids providing refuge from predators and from high flow conditions), and
subadults and adults (e.g., substrates for holding and spawning).
3. Water flow. A flow regime necessary for normal behavior, growth, and survival of all life
stages should include stable and sufficient water flow rates in spawning and rearing reaches
to maintain water temperatures within the optimal range for egg, larval, and juvenile
survival and development (11–19 °C). Sufficient flow is needed to reduce the incidence of
suffocation and fungal infestations of the eggs and to flush silt and debris from substrate to
maintain surfaces for and migration of adult green sturgeon to and from spawning grounds.
Spawning success is associated with water flow and water temperature.
4. Water quality attributes, including temperature, salinity, oxygen content, and other
chemical characteristics, necessary for normal behavior, growth, and viability of all life
stages include: relatively stable water temperatures within spawning reaches;
temperatures within 11–17 degrees Celsius (°C) in spawning reaches for egg incubation
(March– August); temperatures below 20 °C for larval development; and temperatures
below 24 °C for juveniles. Adequate levels of dissolved oxygen are needed to support
oxygen consumption by fish in their early life stages (ranging from 61.78 to 76.06 mg O2
hr/kg for juveniles). Suitable water quality would also include water containing
acceptably low levels of contaminants (e.g., pesticides, polyaromatic hydrocarbons
(PAHs), elevated levels of heavy metals) that may disrupt normal development of
embryonic, larval, and juvenile stages of green sturgeon.
5. A migratory pathway necessary for the safe and timely passage of Southern DPS fish
within riverine habitats and between riverine and estuarine habitats (e.g., an unobstructed
river or dammed river that still allows for safe and timely passage). Unimpeded migratory
131

74 FR 52300, October 9, 2009.
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corridors are necessary for adult green sturgeon to migrate to and from spawning habitats,
and for larval and juvenile green sturgeon to migrate downstream from spawning/rearing
habitats within freshwater rivers to rearing habitats within the estuaries.
6. Water depth. Deep (greater than or equal to 5-meter) holding pools for both upstream and
downstream holding of adult or subadult fish, with adequate water quality and flow to
maintain the physiological needs of the holding adult or subadult fish. Deep pools of greater
than or equal to 5-meter depth with high associated turbulence and upwelling are critical for
adult green sturgeon spawning and for summer holding within the Sacramento River.
7. Sediment quality (i.e., chemical characteristics) necessary for normal behavior, growth,
and viability of all life stages includes sediments free of elevated levels of contaminants
(e.g., selenium, PAHs, and pesticides) that may adversely affect green sturgeon.
The covered activities and conservation measures do not include any actions that could
substantively and permanently affect the PCEs. BRCP actions would not affect water quantity,
flows, floodplain connectivity, or substantively affect natural cover or water quality conditions.
Vegetation and instream structures may be disturbed beneath and immediately adjacent to the up
to 10 new and replacement bridge project sites that could be located in designated critical habitat,
assuming that all bridge projects to be implemented in the UPAs (Table 4–2) are implemented in
the Oroville UPA in locations that affect the Feather River, The extent of permanently disturbed
channel is not expected to exceed 20 feet upstream and 100 feet downstream of bridge project
sites, which will alter habitat conditions (e.g., reduction in complexity) along up to 0.23 mile
(approximately 2.6 acres of habitat area) of designated critical habitat, representing
approximately 0.4 percent of the designated critical habitat within the Plan Area. The actual area
within which habitat functions could be reduced from existing conditions is expected to be
substantially less because almost all of the projects will be to replace existing bridges and,
consequently, the habitat conditions at these sites will have already been altered from natural
conditions as result of construction of the original bridge.
Construction-related activities near critical habitats and within their watersheds could indirectly
have temporary effects on water quality as a result of increasing loads of contaminants and
sediments entering critical habitats. These effects would be temporary during construction
periods and would be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7. Based on this assessment, the covered activities would not adversely
affect PCEs of designated critical habitat and will not preclude the ability to recover green
sturgeon.
4.4.20.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of green sturgeon within the Plan Area.
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4.4.20.6.1 Permanent Direct Effects
Permanent reduction in the habitat function of up to 2.6 acres (or 0.23 linear miles) of modeled
green sturgeon habitat resulting from construction of new and replacement bridges that will alter
in-channel habitat conditions from existing conditions. The acreage of take (i.e., harm) will be
the amount of actual habitat that is located within the area of affected modeled habitat.
A small, but indeterminable, amount of direct take of individual eggs, larvae, juvenile and adult
green sturgeon could be associated with contamination or adverse changes in aquatic habitat
structure and conditions and collisions with in-channel operation of equipment used to construct
permanent development projects and conduct recurring maintenance activities. Permanent direct
effects on green sturgeon will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.20.6.2 Temporary Direct Effects
Temporary reduction in green sturgeon habitat use of up to 0.23 linear miles of modeled stream
channel habitat upstream and downstream from new and replacement bridge projects during
project implementation periods. An additional small but indeterminable temporary reduction of
use habitat by green sturgeon near storm outfall, flood control and other in-stream infrastructure
construction and maintenance sites during periods that equipment is operated in stream channels
as a result of noise and visual disturbances and increased turbidity. Increased turbidity and the
potential for accidental discharge of contaminants during construction and maintenance activities
could also temporarily reduce water quality. Temporary direct effects on modeled green
sturgeon habitat will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.20.6.3 Permanent Indirect Effects
Potential for increase in petroleum-based contaminants associated with vehicle traffic and
subsequent runoff from new bridges and from human occupancy of new permanent
developments that could reduce water quality. This permanent indirect effect on green sturgeon
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
An indeterminable amount of predation mortality of juvenile green sturgeon could be associated
with construction of new bridge abutments and other in-channel structures that create predatory
fish habitat.
4.4.20.7

Overall Impact Likely to Result from Take

The primary threat to the southern DPS is the reduction of the spawning area to one population
in the Sacramento River. This reduction in range makes green sturgeon vulnerable to
catastrophic events. Loss of habitat due to dams (such as Keswick, Shasta, and Oroville) have
already occurred, and continuing threats include migration barriers, insufficient flow, increased
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water temperatures, juvenile entrainment in water export facilities, nonnative forage species,
competitors, and predators, poaching, pesticides and heavy metals, and local harvest. Green
sturgeon use the Sacramento River along the western boundary of Butte County and several have
been recorded in the Feather River up to the Thermalito Afterbay (see Appendix A).
The covered activities will result in altering and thus reducing the functions of aquatic habitat
structure in up to 0.23 linear miles (or 2.6 acres) of modeled green sturgeon habitat, representing
approximately 0.4 percent of the existing modeled habitat. The preponderance of the affected
habitat area will be associated with the replacement of existing bridges that have previously
altered channel habitat structure from historical conditions. Furthermore, because modeled
habitat overestimates the actual acreage of habitat in the Plan Area, the length of actual habitat
that is altered will be less.
Consequently, given low proportion of affected habitat to remaining habitat, it is unlikely that the
green sturgeon population in the Plan Area will be adversely affected by the covered activities.
Furthermore, implementation of the applicable AMMs in Table 4–7 will minimize the potential
for take (injury, mortality, and harassment of individuals).
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on green sturgeon or adversely affect its distribution or
abundance in the Plan Area.

4.4.21

Valley Elderberry Longhorn Beetle

The maximum acreage of modeled valley elderberry longhorn beetle habitat that will be
permanently affected, directly and indirectly, with implementation of the covered activities is
3,308 acres, representing approximately 8 percent of the current extent of its modeled habitat
(see Table 4–8, Appendix K, and Figure 4–39, Valley Elderberry Longhorn Beetle: Direct
Impacts of Covered Activities [separate files]).
4.4.21.1

Effects Common among Covered Activities

Actions associated with implementation of the covered activities (e.g., operation of equipment
for construction, habitat restoration, and maintenance) could result in mortality of valley
elderberry longhorn beetle. For example, construction equipment could remove individual
elderberry shrubs or crush individual beetles. The potential for these impacts will be minimized
with implementation of the applicable AMMs indicated in Table 4–7.
The probability that the accidental introduction of contaminants associated with construction and
maintenance activities (e.g., fuel spills) will adversely affect individual valley elderberry
longhorn beetle is considered low because beetles are closely associated with elderberry shrubs
and are not expected to use cleared areas such as work sites where spills may occur. In addition,
implementation of the applicable AMMs indicated in Table 4–7 provides for containment and
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rapid cleanup of releases that may occur, thus reducing exposure risk and the period that
individuals could be exposed to contaminants.
4.4.21.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
2,280 acres of modeled valley elderberry longhorn beetle habitat (Table 4–8), representing
approximately 5 percent of the existing acreage of modeled habitat in the Plan Area (Table 4–8,
Figure 4–39). Indirect effects of permanent development projects will result in reduced
functions of up to 1,028 acres of modeled valley elderberry longhorn beetle habitat, 659 acres of
which overlap with areas subject to ongoing effects of existing permanent developments
(Appendix K). Figure O–24, Valley Elderberry Longhorn Beetle Habitat in the Plan Area with
full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of modeled valley
elderberry longhorn beetle habitat remaining within the Plan Area (including BRCP protected
lands and lands that are not impacted by the covered activities) with full implementation of the
covered activities.
4.4.21.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, State Route 99, Foothill
Area, Oroville, Neal Road Drop-Off and Recycling Facility, Durham, and Bangor UPAs will
result in permanent direct effects on up to 2,158 acres of modeled valley elderberry longhorn
beetle habitat (Table 4–9). Loss of this habitat area will reduce the area of any actual valley
elderberry longhorn beetle habitat that is located within affected modeled habitat and thus will
reduce the area of habitat available to valley elderberry longhorn beetle. Habitat loss may also
result in increased fragmentation of existing occurrences, which could result in increased risk of
predation (e.g., less cover), increase energy use (e.g., individuals dispersing greater distances),
and decreased reproductive success.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include visual and other disturbances (e.g., ground vibrations) associated with operating
equipment and other activities necessary to construct new developments (Table 4–1). These
impact mechanisms could cause valley elderberry longhorn beetle to reduce their use of affected
habitat areas during the period these activities are implemented. The potential for temporary
direct effects on valley elderberry longhorn beetle will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
Based on an average 100-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), up to 1,028 acres of modeled valley
elderberry longhorn beetle habitat will be temporarily and directly affected by permanent
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development covered activities Plan Area-wide 132, 659 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and other
equipment), building maintenance, and other disturbances associated with human occupancy
following construction of permanent developments (see Table 4–1). These disturbances could
cause valley elderberry longhorn beetle to reduce their use of habitat adjacent to permanent
development areas. Other effects could include increased predation of valley elderberry
longhorn beetle from nonnative species that benefit from human occupancy, such as Argentine
ant.
Based on an average 100-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 1,028 acres of modeled valley
elderberry longhorn beetle habitat will be permanently and indirectly affected by permanent
development covered activities Plan Area-wide 133, 659 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.21.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 122
acre of modeled valley elderberry longhorn beetle habitat outside of UPAs distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on valley elderberry longhorn
beetle are the same as described for the permanent direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.21.2.1, Within Urban Permit Areas).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include visual and other disturbances (e.g., ground vibrations) associated with operating
equipment and other activities necessary to construct new developments (Table 4–1). The
effects of these impact mechanisms on valley elderberry longhorn beetle are the same as
described for the temporary direct effects of implementing permanent development projects in
the UPAs (see Section 4.4.21.2.1). The potential for temporary direct effects on valley
132
133

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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elderberry longhorn beetle will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Based on an average 100-foot distance from permanent new developments within which
temporary direct effects will occur (see Table 4–5), up to 1,028 acres of modeled habitat will be
temporarily and directly affected by permanent development covered activities Plan Areawide 134, 659 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
The potential for adverse effects on individual valley elderberry longhorn beetle of constructionrelated noise and other disturbances is considered to be low because of the following factors.
1. Less than 0.3 percent of the available modeled habitat would be affected if all permanent
development activities outside UPAs were implemented simultaneously, but permanent
development projects would not be implemented simultaneously and thus a much smaller
area of habitat would be affected by construction-related disturbances at any point in time.
2. The majority of covered activities implemented outside of the UPAs are linear
transportation infrastructure projects (e.g., bridge and road replacements). As such, the
period over which a given area of habitat adjacent to project footprints will be subjected
to temporary direct construction-related disturbances will be limited as the area under
construction moves along the project ROW.
3. Affected modeled habitat areas are within or near larger patches of modeled habitat that
would not be disturbed and would be available for use by the species.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include ongoing visual (e.g.,
operation of vehicles, lighting, human activity) and noise (e.g., operation of vehicles and other
equipment) disturbances associated with human activity following construction of permanent
developments (see Table 4–1). The level of these effects are expected to be less than that
associated with permanent development projects within UPAs because they do not include
residential developments, which are expected to support higher levels of human activity than
nonresidential developments. These permanent indirect effects will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 100-foot distance from permanent new developments within which
temporary indirect effects will occur (see Table 4–5), 1,028 acres of modeled habitat will be
permanently and indirectly affected by permanent development covered activities Plan Areawide 135, 659 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K). Because temporary direct effects associated with projects have
134
135

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts within UPAs.
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been included within the footprint for permanent direct effects, the acreage of permanent indirect
effects for each project is the same as and not in addition to the acreage of temporary direct
effects (see Appendix K). Adverse effects of these disturbances, however, will be low for the
reasons described above for temporary direct effects of construction-related noise and visual
disturbances.
4.4.21.3

Recurring Maintenance Activities

4.4.21.3.1 Within Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on valley
elderberry longhorn beetle described in Section 4.4.21.1, Effects Common among Covered
Activities, there are no additional impact mechanisms associated with implementation of
recurring maintenance activities that are expected to result in permanent direct effects on valley
elderberry longhorn beetle. Maintenance removal of riparian vegetation that potentially support
valley elderberry longhorn beetle habitat may adversely affect valley elderberry longhorn beetle
because for the reasons similar as for the permanent direct effects of implementing permanent
development projects in the UPAs (see Section 4.4.21.2.1).
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include visual and other disturbances (e.g., ground vibrations; Table 4–1). The effects of these
impact mechanisms on valley elderberry longhorn beetle are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.21.2.1) except that the duration of maintenance-related activities is generally
expected to be less than that of construction-related activities. The potential for temporary direct
effects on valley elderberry longhorn beetle will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
The potential for adverse effects of temporary recurring maintenance-related disturbances on
valley elderberry longhorn beetle is considered low because maintenance areas are generally
subject to ongoing high levels of disturbance that.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on valley
elderberry longhorn beetle.
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4.4.21.3.2 Outside Urban Permit Areas
Permanent Direct Effects
With the exception of the potential impact mechanisms and associated effects on valley
elderberry longhorn beetle described in Section 4.4.21.1 and those described above for the
UPAs, there are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on valley elderberry
longhorn beetle.
Potential effects of recurring maintenance activities on valley elderberry longhorn beetle habitat
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Temporary direct effects are associated with operation of maintenance-related equipment and
include visual and other disturbances (e.g., ground vibrations; Table 4–1). The effects of these
impact mechanisms on valley elderberry longhorn beetle are the same as described for the
temporary direct effects of implementing permanent development projects in the UPAs (see
Section 4.4.21.2.1) except that the duration of maintenance-related activities is generally
expected to be less than that of construction-related activities.
The potential for adverse effects of temporary maintenance-related disturbances on valley
elderberry longhorn beetle behavior is considered low for the same reasons as those described for
temporary direct effects of recurring maintenance activities inside UPAs.
Permanent Indirect Effects
As described in Table 4–2, there are no impact mechanisms associated with implementation of
recurring maintenance activities that could result in permanent indirect effects on valley
elderberry longhorn beetle.
4.4.21.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Implementation of conservation measures to restore up to 178 acres of riparian forest types could
result in injury or mortality of individual valley elderberry longhorn beetle as a result of
operating restoration-related equipment if elderberry shrubs are present at restoration sites.
Permanent direct effects of habitat restoration projects will be minimized with implementation of
the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
The primary temporary direct effect on valley elderberry longhorn beetle will be associated with
restoration of 178 acres of riparian forest habitat (see Table 5-7), most of which will be restored
from habitat types that do not support valley elderberry longhorn beetle. Conversion of existing,
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small riparian patches to higher functioning riparian forest habitat will temporarily reduce the
function of the restored habitat until the valley elderberry longhorn beetle functions associated
with the restored habitat have matured. In addition, the operation of equipment and other
activities related to implementing habitat restoration, enhancement, and management actions in
or adjacent to BRCP conservation lands that cause temporary visual and other disturbances to
valley elderberry longhorn beetle (Table 4–1). The effects of these impact mechanisms on valley
elderberry longhorn beetle are the same as described for the temporary direct effects of
implementing permanent development projects in the UPAs (see Section 4.4.21.2.1). The
potential for temporary direct effects on occupied valley elderberry longhorn beetle habitat will
be minimized with implementation of the applicable AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of conservation measures will not result in permanent indirect effects on valley
elderberry longhorn beetle because restored and protected habitats will not be associated with
increasing human or pet presence, noise, traffic risks, or other impact mechanisms that could
result in permanent indirect effects (Table 4–2). Restored habitat types, although they may not
support valley elderberry longhorn beetle, are highly unlikely to impose additional risk factors or
stressors on valley elderberry longhorn beetle.
4.4.21.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of valley elderberry longhorn beetle within the Plan Area.
4.4.21.5.1 Permanent Direct Effects
Loss of up to 2,280 acres of modeled valley elderberry longhorn beetle breeding habitat (Table
4–8). The acreage of take (i.e., harm) will be the amount of actual habitat (e.g., elderberry
bushes) that is located within the area of affected modeled habitat.
A small, but indeterminable, amount of direct take of adult valley elderberry longhorn beetles
could be associated with contamination or adverse changes in habitat structure and conditions,
and with collisions with vehicles and other equipment used to construct permanent development
projects and conduct recurring maintenance activities. Permanent direct effects of these impacts
will be minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.21.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 1,028 acres of modeled valley elderberry
longhorn beetle habitat would result from disturbance associated with covered activities, 659
acres of which overlap with areas subject to ongoing effects of existing permanent developments
(see Appendix K). Habitat enhancement- and management-related activities on up to 10,915
acres of conservation lands supporting modeled valley elderberry longhorn beetle habitat (Table
5-10) will result in temporary direct effects on a relatively small acreage of additional habitat
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that cannot be estimated. The acreage of take (i.e., harassment) will be the amount of actual
habitat that is located within the area of affected modeled habitat.
Temporary direct effects on valley elderberry longhorn beetle will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.21.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 1,028 acres of modeled valley elderberry
longhorn beetle habitat would result from harassment associated with covered activities, 659
acres of which overlap with areas subject to ongoing effects of existing permanent developments
(see Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). The acreage of take (i.e., harassment) will be the amount of actual habitat that is
located within the area of affected modeled habitat. Permanent indirect effects on valley
elderberry longhorn beetle habitat will be minimized with implementation of the applicable
AMMs indicated in Table 4–7.
A small, but indeterminable, amount of direct take of individual valley elderberry longhorn
beetle (eggs, larvae, and adults) could be associated with collisions with vehicles and other
human uses adjacent to permanent development projects (e.g., illegal removal of elderberry
bushes), adverse changes in habitat structure and environmental conditions, and predation caused
by increased numbers of nonnative species associated with development.
4.4.21.6

Overall Impact Likely to Result from Take

As described in Appendix A, the primary threats to survival of the beetle include loss and
alteration of habitat by agricultural conversion; inappropriate grazing; levee construction; stream
and river channelization; removal of riparian vegetation; rip-rapping of shorelines; nonnative
species such as the Argentine ant (Linepithema humile), a predator of the early phases of the
beetle; and recreational, industrial, and urban development.
The covered activities, including conservation measures, will result in the loss of up to 2,280
acres of modeled habitat, representing approximately 5 percent of the current extent of modeled
habitat (see Table 4–8). Because modeled habitat overestimates the actual acreage of habitat in
the Plan Area, the acreage of actual habitat removed will be less.
Based on the available information regarding the status and distribution of valley elderberry
longhorn beetle (see Appendix A), it is likely that the most of the modeled habitat that is
removed by the covered activities is unoccupied by valley elderberry longhorn beetle.
Implementation of the applicable AMMs (see Table 4–7) will serve to further minimize impacts
on valley elderberry longhorn beetle.
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Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on valley elderberry longhorn beetle or adversely affect its Plan
Area distribution or abundance.

4.4.22

Vernal Pool Tadpole Shrimp

The maximum acreage of vernal pool tadpole shrimp habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–40, Vernal Pool Tadpole Shrimp: Direct Impacts of Covered Activities [separate
files]). Within the affected modeled habitat, up to 38 acres of wetted vernal pool surface could
be removed (see Section 4.7.1, Vernal Pools and Other Seasonal Wetlands, Table 4–13, Subtable
C, Impacts on Vernal Pools and Other Seasonal Wetlands). Four of the 17 known occurrences
of vernal pool tadpole shrimp will be adversely affected by the covered activities (Table 4–9,
Appendix K, and Figure 4–40).
4.4.22.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in injury or
mortality to vernal pool tadpole shrimp if present in affected habitat areas. For example, cysts
could be removed from soil or crushed by construction- or maintenance-related equipment.
Adults could suffer mortality from contamination or changes to the hydrology of vernal pool
tadpole shrimp habitat, and invasive nonnative species could be introduced and negatively affect
its habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.22.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled vernal pool tadpole shrimp habitat representing approximately 4 percent
of modeled habitat in the Plan Area. Within this area, up to 38 acres of wetted vernal pool
surface could be removed (see Section 4.7.1, Table 4–13, Subtable C, Impacts on Vernal Pools
and Other Seasonal Wetlands). Up to 3 of the 17 known occurrences of vernal pool tadpole
shrimp will be removed by the covered activities (Table 4–8). Indirect effects of permanent
development projects will result in reduced functions of up to 740 acres of modeled habitat in the
Plan Area, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Figure O–25, Vernal Pool Tadpole Shrimp and Vernal Pool Fairy Shrimp Habitat in the Plan
Area with full BRCP Implementation in Appendix O and Table 4–8 provide the acreage of
modeled vernal pool tadpole shrimp habitat remaining within the Plan Area (including BRCP
protected lands and lands that are not impacted by the covered activities) with full
implementation of the covered activities.
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4.4.22.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled vernal pool tadpole shrimp habitat (Table 4–9).
Within this area, up to 35.6 acres of wetted vernal pool surface could be removed (see Section
4.7.1, Table 4–13, Subtable C). No known occurrences of vernal pool tadpole shrimp will be
removed within the UPAs. Loss of this habitat area will reduce the area of any actual vernal
pool tadpole shrimp habitat that is located within affected modeled habitat and thus will reduce
the area of habitat available to vernal pool tadpole shrimp. Habitat loss could result in localized
fragmentation and increased isolation of vernal pool tadpole shrimp occurrences leading to a
reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impact mechanisms could cause toxicity
induced morbidity or mortality due to contaminants or altered water chemistry, bury individuals,
and reduce the algal and plant based food supply in its habitat. The potential for temporary
direct effects on vernal pool tadpole shrimp will be avoided and minimized with implementation
of the applicable AMMs indicated in Table 4–7. Based on an average 250-foot distance from
permanent new developments within which temporary direct effects will occur (see Table 4–5),
up to 740 acres of modeled vernal pool tadpole shrimp habitat will be temporarily directly
affected by permanent development covered activities Plan Area-wide 136, 222 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
morbidity (disease) or mortality of vernal pool tadpole shrimp, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect vernal pool
tadpole shrimp habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 740 acres of modeled vernal pool
136
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tadpole shrimp habitat will be permanently indirectly affected by permanent development
covered activities Plan Area-wide 137, 222 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). These permanent indirect effects will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.22.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled vernal pool tadpole shrimp modeled habitat outside of UPAs and distributed
among all the CAZs. Within this area, up to 2.4 acres of wetted vernal pool surface could be
removed (see Table 13, Subtable C, Impacts on Vernal Pools and Other Seasonal Wetlands). Up
to three known occurrences of vernal pool tadpole shrimp will be removed by the covered
activities (Table 4–9). The effects of such loss of known occurrences and modeled habitat for
vernal pool tadpole shrimp are the same as described for the permanent direct effects of
implementing permanent development projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impact mechanisms on vernal
pool tadpole shrimp are the same as described for the temporary direct effects of implementing
permanent development projects in the UPAs. The potential for temporary direct effects on
vernal pool tadpole shrimp will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur (see Table 4–5), up to 740 acres of modeled habitat will be
temporarily directly affected by permanent development covered activities Plan Area-wide 138,
222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of diseases, pests, and other nonnative species (see Table 4–1).
137
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These effects could cause the direct morbidity or mortality of vernal pool tadpole shrimp, alter
the hydrology necessary for supporting its habitat, or introduce nonnative species that could
negatively affect vernal pool tadpole shrimp habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 740 acres of modeled vernal pool
tadpole shrimp habitat will be permanently indirectly affected by permanent development
covered activities Plan Area-wide 139, 222 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K).
4.4.22.3

Recurring Maintenance Activities

4.4.22.3.1 Within Urban Permit Areas
Permanent Direct Effects
With implementation of the applicable AMMs (Tables 4-7 and 5-25) there are no additional
impact mechanisms associated with implementation of recurring maintenance activities that are
expected to result in permanent direct effects on vernal pool tadpole shrimp (see Table 4–1).
Temporary Direct Effects
With implementation of the applicable AMMs (Tables 4-7 and 5-25) there are no additional
impact mechanisms associated with implementation of recurring maintenance activities that are
expected to result in temporary direct effects on vernal pool tadpole shrimp (see Table 4–1).
Permanent Indirect Effects
With implementation of the applicable AMMs (Tables 4-7 and 5-25) there are no additional
impact mechanisms associated with implementation of recurring maintenance activities that are
expected to result in permanent indirect effects on vernal pool tadpole shrimp (see Table 4–1).
4.4.22.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on vernal pool
tadpole shrimp (see Table 4–1).

139
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Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on vernal pool
tadpole shrimp (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on vernal pool
tadpole shrimp (see Table 4–1).
4.4.22.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
BRCP conservation lands could result in the introduction of contaminants and erosion and
sedimentation into vernal pool tadpole shrimp habitat if present where conservation actions are
implemented (Table 4–1). These impact mechanisms could cause toxicity induced morbidity or
mortality due to contaminants or altered water chemistry and bury individuals. The potential for
permanent direct effects on vernal pool tadpole shrimp will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
BRCP conservation lands could result in the introduction of contaminants and erosion and
sedimentation into vernal pool tadpole shrimp habitat if present. These impact mechanisms
could cause temporary reductions in the vernal pool tadpole shrimp algal and plant based food
supply in its habitat that could affect individuals. The potential for temporary direct effects on
vernal pool tadpole shrimp will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on vernal pool tadpole shrimp.
4.4.22.5

Impacts on Critical Habitat

Designated critical habitat for vernal pool tadpole shrimp is described in Appendix A.
Approximately 9,976 acres of modeled vernal pool tadpole shrimp habitat is present within
designated critical habitat units 3D-F and 4A-F within the Plan Area. Covered activities will
affect up to 106 acres of the modeled habitat located in designated critical habitat units 3F, 4A,
4B, 4D, and 4F. The PCEs essential for this species’ conservation as stated in the designation of
critical habitat are as follows:
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1. Topographic features characterized by mounds and swales and depressions within a
matrix of surrounding uplands that result in complexes of continuously, or intermittently,
flowing surface water in the swales connecting the pools described in PCE 2, providing
for dispersal and promoting hydroperiods of adequate length in the pools.
2. Depressional features including isolated vernal pools with underlying restrictive soil
layers that become inundated during winter rains, and that continuously hold water for a
minimum of 41 days, in all but the driest years, thereby providing adequate water for
incubation, maturation, and reproduction. As these features are inundated on a seasonal
basis, they do not promote the development of obligate wetland vegetation habitats
typical of permanently flooded emergent wetlands.
3. Sources of food, expected to be detritus occurring in the pools, contributed by overland
flow from the pools’ watershed or as a result of biological processes within the pools
themselves, such as single-celled bacteria, algae, and dead organic matter, to provide for
feeding.
4. Structure within the pools described in PCE 2, consisting of organic and inorganic
materials, such as living and dead plants from plant species adapted to seasonally
inundated environments, rocks, and other inorganic debris that may be washed, blown, or
otherwise transported into the pools, that provide shelter.
Implementation of the permanent development activities on modeled vernal pool tadpole shrimp
habitat present in designated critical habitat will eliminate all four PCEs completely. Indirect
effects of these covered activities will negatively affect all four PCEs to varying degrees
depending primarily on the proximity of the habitat to the direct impact areas. No permanent
development or ongoing maintenance activities will be implemented in critical habitat Units 3D,
3E, 4C, and 4E, and habitat in these Units will not be affected by the covered activities. In
critical habitat Units 3F, 4A, 4B, and 4D the directly impacted critical habitat consists of lowdensity vernal pools scattered within grassland that has been periodically dry-farmed to grain. In
Unit 3F the vernal pools are located at the lowest local topographic position along a creek and
adjacent to commercial development, so indirect effects on downslope and upslope hydrological
conditions supporting other vernal pools are minimal to nonexistent. Similar conditions exist on
Unit 4A where the directly impacted habitat is bordered by roads. The area upslope of the direct
impact is much more extensive than the directly impacted critical habitat, which will be
preserved under the Plan as the Chico Butte County Meadowfoam Preserve and thereby will
preserve the ecological characteristics for maintaining vernal pool tadpole shrimp habitat.
Conditions similar to those that exist on Unit 4A exist on Units 4B and 4D where the directly
impacted habitat is bordered by roads. Direct impacts to habitat in Unit 4F are confined to an
area bordering State Route 99 and one very small area near a proposed bridge. Both areas are in
the lowest local topographic position in the area on the borders of much greater extents of
preserved habitat that includes the Dove Ridge Preserve.
Implementation of habitat management and enhancement actions could affect critical habitat to
the extent that lands within designated critical habitat are protected under the BRCP.
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Implementation of conservation measures to restore vernal pool and other seasonal wetland will
convert grassland that includes modeled vernal pool tadpole shrimp habitat. Restoration projects
for vernal pools and emergent wetland would cause the take any unknown occurrences.
Permanent direct effects of habitat management, enhancement, and restoration actions will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
The removal of 97 acres of modeled vernal pool tadpole shrimp habitat in designated critical
habitat units and the associated 9 acres of indirect effects on modeled habitat will not affect the
ability to recover vernal pool tadpole shrimp in the Plan Area. Implementation of the BRCP will
result in protecting approximately 21,400 acres of modeled vernal pool tadpole shrimp habitat.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on vernal pool tadpole shrimp or adversely affect its Plan Area
distribution or abundance.
4.4.22.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of vernal pool tadpole shrimp within the Plan Area.
4.4.22.6.1 Permanent Direct Effects
The removal of up to 1,422 acres of modeled vernal pool tadpole shrimp habitat and three known
occurrences (Tables 4-8 and 4-9), including up to 38 acres of wetted vernal pool surface (see
Table 13, Subtable C, Impacts on Vernal Pools and Other Seasonal Wetlands). Up to 3 of the 17
known occurrences of vernal tadpole shrimp will be removed by the covered activities (Table 4–
8). The acreage of removal of vernal pool tadpole shrimp will be the amount of actual habitat
that is located within the area of affected modeled habitat. An additional small, but
indeterminable, amount of direct impacts could be associated with habitat fragmentation.
Permanent direct effects of these impacts will be avoided and minimized with implementation of
the applicable AMMs in Table 4–7.
4.4.22.6.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled vernal pool tadpole shrimp
habitat would result from the effects of covered activities, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Temporary
direct effects on vernal pool tadpole shrimp will be avoided and minimized with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.22.6.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled vernal pool tadpole shrimp
habitat would result from covered activities Plan Area-wide, 222 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
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temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Permanent
indirect effects on vernal pool tadpole shrimp will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.22.7

Overall Impact Likely to Result from Take

The primary threats to vernal pool tadpole shrimp have been the historical loss of its habitat,
incompatible livestock grazing practices, adverse effects of invasive species, altered hydrology,
and contaminants (USFWS 2005). The covered activities will result in the loss of up to 1,422
acres of modeled habitat, representing approximately 4 percent of the current extent of modeled
habitat (see Table 4–8and Figure 4–40). Within this area, up to 38 acres of wetted vernal pool
surface could be removed (see Table 13, Subtable C, Impacts on Vernal Pools and Other
Seasonal Wetlands). Based on the available information regarding the status and distribution of
vernal pool tadpole shrimp (see Appendix A), it is likely that the most of the modeled habitat that
is removed by the covered activities is unoccupied by vernal pool tadpole shrimp and, because
modeled habitat overestimates the actual acreage of habitat in the Plan Area, the acreage of
actual habitat removed will be less. Three of the 17 known occurrences of vernal pool tadpole
shrimp will be adversely affected by the covered activities (Table 4–9, Appendix K, and Figure
4–40). Implementation of the applicable AMMs (Table 4–7) will serve to further avoid and
minimize impacts on vernal pool tadpole shrimp. While PCEs in designated critical habitat will
be affected, implementation of the BRCP will more than offset those impacts by protecting
approximately 21,400 acres of modeled vernal pool tadpole shrimp habitat.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on vernal pool tadpole shrimp or adversely affect its Plan Area
distribution or abundance.

4.4.23

Conservancy Fairy Shrimp

A habitat suitability model has not been developed for Conservancy fairy shrimp because its
known occurrences are disjunct and it does not occur in many vernal pools that otherwise appear
to support suitable habitat. The 3 known occurrences of Conservancy fairy shrimp will not be
adversely affected by the covered activities and no take of this species is permitted within the
Plan Area (Tables 4-6 and 5-23).
4.4.23.1

Effects Common among Covered Activities

There will be no take of Conservancy fairy shrimp due to the implementation of covered
activities and any potential impacts will be avoided with implementation of the applicable
AMMs indicated in Table 4–7.
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Permanent Development Projects

Direct and indirect effects of permanent development projects on Conservancy fairy shrimp will
be avoided with implementation the applicable AMMs indicated in Table 4–7.
4.4.23.3

Recurring Maintenance Activities

Recurring maintenance activities are not expected to be implemented in or near occupied
Conservancy fairy shrimp habitat and, with implementation the applicable AMMs indicated in
Table 4–7, all potential direct and indirect effects of recurring maintenance activities will be
avoided.
4.4.23.4

Effects of Covered Activities within Conservation Lands

4.4.23.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance and manage BRCP
protected Conservancy fairy shrimp habitat could result in the introduction of contaminants and
erosion and sedimentation into occupied habitat (Table 4–1). These impact mechanisms could
cause toxicity induced morbidity or mortality due to contaminants or altered water chemistry and
bury individuals. The potential for permanent direct effects on Conservancy fairy shrimp will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.23.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance and manage BRCP
protected Conservancy fairy shrimp habitat could result in the introduction of contaminants and
erosion and sedimentation into occupied habitat. These impact mechanisms could cause
temporary reductions in the Conservancy fairy shrimp algal and plant based food supply in its
habitat that could affect individuals. The potential for temporary direct effects on Conservancy
fairy shrimp will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.23.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Conservancy fairy shrimp.
4.4.23.5

Impacts on Critical Habitat

Designated critical habitat for Conservancy fairy shrimp is described in Appendix A. The PCEs
essential for this species’ conservation as stated in the designation of critical habitat are as
follows:
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1. Topographic features characterized by mounds and swales and depressions within a
matrix of surrounding uplands that result in complexes of continuously or intermittently
flowing surface water in the swales connecting the pools described in PCE 2, providing
for dispersal and promoting hydroperiods of adequate length in the pools.
2. Depressional features, including isolated vernal pools with underlying restrictive soil
layers that become inundated during winter rains and continuously hold water for a
minimum of 19 days in all but the driest years, thereby providing adequate water for
incubation, maturation, and reproduction. As these features are inundated on a seasonal
basis, they do not promote the development of obligate wetland vegetation habitats
typical of permanently flooded emergent wetlands;
3. Sources of food, expected to be detritus occurring in the pools, contributed by overland
flow from the pools’ watershed or as the result of biological processes within the pools
themselves, such as single-celled bacteria, algae, and dead organic matter, to provide for
feeding.
4. Structure within the pools described in PCE 2, consisting of organic and inorganic
materials such as living and dead plants from plant species adapted to seasonally
inundated environments, rocks, and other inorganic debris that may be washed, blown, or
otherwise transported into the pools, that provide shelter.
No permanent development or ongoing maintenance covered activities will be implemented in
the designated critical habitat. Implementation of habitat management and enhancement actions
could affect critical habitat to the extent that lands within designated critical habitat are protected
and enhanced under the BRCP. Where Conservancy fairy shrimp is found to be present on
BRCP conservation lands within areas of designated critical habitat, habitat management and
enhancement actions will maintain or enhance each of the PCEs as described in conservation
measure CM5, Enhance Protected Natural Communities for Covered Species and comply with
the requirements of Table 6-3, Take Limits for Covered Species and Avoidance and Minimization
Criteria for Covered Species.
4.4.23.6

Estimated Level of Take

There will be no take of Conservancy fairy shrimp associated with implementation of permanent
development and recurring maintenance activities with implementation of the applicable AMMs
indicated in Table 4–7. Implementation of BRCP conservation actions to enhance and manage
occupied Conservancy fairy shrimp could result in take of Conservancy fairy shrimp. It is a
small, but indeterminable amount of take. Covered activities will result in the following level of
estimated take of Conservancy fairy shrimp within the Plan Area.
4.4.23.6.1 Permanent Direct Effects
Take of an indeterminable, but minimal number of individual Conservancy fairy shrimp
associated with the operation of equipment in occupied habitat to enhance and manage BRCP
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protected habitat areas to benefit Conservancy fairy shrimp. Permanent direct effects of these
impacts will be avoided and minimized with implementation of the applicable AMMs described
in Table 4–7.
4.4.23.6.2 Temporary Direct Effects
A temporary reduction in the function of occupied habitat resulting from the operation of
equipment in occupied habitat to enhance and manage BRCP protected habitat areas to benefit
Conservancy fairy shrimp.
4.4.23.6.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Conservancy fairy shrimp.
4.4.23.7

Overall Impact Likely to Result from Take

The primary threats to Conservancy fairy shrimp have been the historical loss of its habitat,
incompatible livestock grazing practices, adverse effects of invasive species, altered hydrology,
and contaminants (USFWS 2005). The covered activities, including conservation measures, will
avoid all take of Conservancy fairy shrimp and manage protected lands to preserve or enhance
their habitat function for Conservancy fairy shrimp. PCEs in designated critical habitat will not
be affected.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Conservancy fairy shrimp or adversely affect its Plan Area
distribution or abundance.

4.4.24

Vernal Pool Fairy Shrimp

The maximum acreage of vernal pool fairy shrimp habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 7 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–41, Vernal Pool Fairy Shrimp: Direct Impacts of Covered Activities [separate
files]). Within the affected modeled habitat, up to 38 acres of wetted vernal pool surface could
be removed (see Table 13, subtable C, Impacts on Vernal Pools and Other Seasonal Wetlands).
Seventeen of the 29 known occurrences of vernal pool fairy shrimp will be adversely affected by
the covered activities (Table 4–9, Appendix K, and Figure 4–41).
4.4.24.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in injury or
mortality to vernal pool fairy shrimp in unknown occurrences if present in affected habitat areas.
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For example, eggs and cysts could be removed from soil with construction of new structures and
adults could be crushed by construction- or maintenance-related equipment. Adults could suffer
mortality from contamination or changes to the in the hydrology of vernal pool fairy shrimp
habitat, and invasive nonnative species could be introduced and negatively affect its habitat.
These potential impacts will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.24.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled primary habitat representing approximately 4 percent of modeled habitat
in the Plan Area. Within this area, up to 38 acres of wetted vernal pool surface could be
removed (see Table 13, Subtable C, Impacts on Vernal Pools and Other Seasonal Wetlands). Up
to 17 of the 29 known occurrences of vernal pool fairy shrimp will be removed by the covered
activities (Table 4–8). Indirect effects of permanent development projects will result in reduced
functions of up to 740 acres of modeled habitat in the Plan Area, 222 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K).
Figure O–25 in Appendix O and Table 4–8 provide the acreage of modeled vernal pool fairy
shrimp habitat remaining within the Plan Area (including BRCP protected lands and lands that
are not impacted by the covered activities) with full implementation of the covered activities.
4.4.24.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled vernal pool fairy shrimp habitat. Within this area,
up to 38 acres of wetted vernal pool surface could be removed (see Section 4.7.1, Table 4–13,
Subtable C). Up to 15 known occurrences of vernal pool fairy shrimp will be removed by the
covered activities (Table 4–9). Loss of this habitat area will reduce the area of any actual vernal
pool fairy shrimp habitat that is located within affected modeled habitat and thus will reduce the
area of habitat available to vernal pool fairy shrimp. Removal of large patches of habitat could
result in localized fragmentation habitat and/or disruption of egg or cyst dispersal patterns in
occupied habitat adjacent to removed habitat areas potentially leading to reduction in genetic
diversity or the increased likelihood of stochastic factors extirpating small populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impact mechanisms could cause toxicity
induced morbidity or mortality due to contaminants or altered water chemistry, bury individuals,
and reduce the algal and plant based food supply in its habitat. The potential for temporary
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direct effects on vernal pool fairy shrimp will be avoided and minimized with implementation of
the applicable AMMs indicated in Table 4–7. Based on an average 250-foot distance from
permanent new developments within which temporary direct effects will occur (see Table 4–5),
up to 740 acres of modeled vernal pool fairy shrimp habitat will be temporarily directly affected
by permanent development covered activities Plan Area-wide 140, 222 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct morbidity or mortality of vernal pool fairy shrimp, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect vernal pool
fairy shrimp habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 740 acres of modeled vernal pool
fairy shrimp habitat will be permanently indirectly affected by permanent development covered
activities Plan Area-wide 141, 222 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K). These permanent indirect effects will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.24.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled vernal pool fairy shrimp modeled habitat outside of UPAs and distributed
among all the CAZs. Within this area, up to 2.4 acres of wetted vernal pool surface could be
removed (see Section 4.7.1, Table 4–13, Subtable C). Up to 2 known occurrences of vernal pool
fairy shrimp will be removed by the covered activities (Table 4–9). The effects of such loss of
modeled habitat on vernal pool fairy shrimp are the same as described for the permanent direct
effects of implementing permanent development projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
140
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construction related activities (Table 4–1). The effects of these impact mechanisms on vernal
pool fairy shrimp are the same as described for the temporary direct effects of implementing
permanent development projects in the UPAs. The potential for temporary direct effects on
vernal pool fairy shrimp will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which temporary
direct effects will occur (see Table 4–5), up to 740 acres of modeled habitat will be temporarily
directly affected by permanent development covered activities Plan Area-wide 142 , 222 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct morbidity or mortality of vernal pool fairy shrimp, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect vernal pool
fairy shrimp habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur (see Table 4–5), up to 740 acres of modeled vernal pool
fairy shrimp habitat will be permanently indirectly affected by permanent development covered
activities Plan Area-wide 143 , 222 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K).
4.4.24.3

Recurring Maintenance Activities

4.4.24.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on vernal pool fairy
shrimp (see Table 4–1).
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Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on vernal pool fairy
shrimp (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on vernal pool
fairy shrimp (see Table 4–1).
4.4.24.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on vernal pool fairy
shrimp (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on vernal pool fairy
shrimp (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on vernal pool
fairy shrimp (see Table 4–1).
4.4.24.4

Effects of Covered Activities within Conservation Lands

4.4.24.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
BRCP conservation lands could result in the introduction of contaminants and erosion and
sedimentation into vernal pool fairy shrimp habitat if present where conservation actions are
implemented (Table 4–1). These impact mechanisms could cause toxicity induced morbidity or
mortality due to contaminants or altered water chemistry and bury individuals. The potential for
permanent direct effects on vernal pool fairy shrimp will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
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4.4.24.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
BRCP conservation lands could result in the introduction of contaminants and erosion and
sedimentation into vernal pool fairy shrimp habitat if present. These impact mechanisms could
cause temporary reductions in the vernal pool fairy shrimp algal and plant based food supply in
its habitat that could affect individuals. The potential for temporary direct effects on vernal pool
fairy shrimp will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.24.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on vernal pool fairy shrimp.
4.4.24.5

Impacts on Critical Habitat

Designated critical habitat for vernal pool fairy shrimp is described in Appendix A.
Approximately 9,976 acres of modeled vernal pool fairy shrimp habitat is present within
designated critical habitat units 3D-F and 4A-F within the Plan Area. Covered activities will
affect up to 106 acres of the modeled habitat located in designated critical habitat units 3F, 4A,
4B, 4D, and 4F. The PCEs essential for this species’ conservation as stated in the designation of
critical habitat are as follows:
1. Topographic features characterized by mounds and swales and depressions within a
matrix of surrounding uplands that result in complexes of continuously, or intermittently,
flowing surface water in the swales connecting the pools described in PCE 2, providing
for dispersal and promoting hydroperiods of adequate length in the pools.
2. Depressional features including isolated vernal pools with underlying restrictive soil
layers that become inundated during winter rains, and that continuously hold water for a
minimum of 41 days, in all but the driest years, thereby providing adequate water for
incubation, maturation, and reproduction. As these features are inundated on a seasonal
basis, they do not promote the development of obligate wetland vegetation habitats
typical of permanently flooded emergent wetlands.
3. Sources of food, expected to be detritus occurring in the pools, contributed by overland
flow from the pools’ watershed or as a result of biological processes within the pools
themselves, such as single-celled bacteria, algae, and dead organic matter, to provide for
feeding.
4. Structure within the pools described in PCE 2, consisting of organic and inorganic
materials, such as living and dead plants from plant species adapted to seasonally
inundated environments, rocks, and other inorganic debris that may be washed, blown, or
otherwise transported into the pools, that provide shelter.
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Implementation of the permanent development activities on modeled vernal pool fairy shrimp
habitat present in designated critical habitat will eliminate all four PCEs completely. Indirect
effects of these covered activities will negatively affect all four PCEs to varying degrees
depending primarily on the proximity of the habitat to the direct impact areas. No permanent
development or ongoing maintenance activities will be implemented in critical habitat Units 3D,
3E, 4C, and 4E, and habitat in these Units will not be affected by the covered activities. In
critical habitat Units 3F, 4A, 4B, and 4D the directly impacted critical habitat consists of lowdensity vernal pools scattered within grassland that has been periodically dry-farmed to grain. In
Unit 3F the vernal pools are located at the lowest local topographic position along a creek and
adjacent to commercial development, so indirect effects on downslope and upslope hydrological
conditions supporting other vernal pools are minimal to nonexistent. Similar conditions exist on
Unit 4A where the directly impacted habitat is bordered by roads. The area upslope of the direct
impact is much more extensive than the directly impacted critical habitat, which will be
preserved under the Plan as the Chico Butte County Meadowfoam Preserve and thereby will
preserve the ecological characteristics for maintaining vernal pool fairy shrimp habitat.
Conditions similar to those that exist on Unit 4A exist on Units 4B and 4D where the directly
impacted habitat is bordered by roads. Direct impacts to habitat in Unit 4F are confined to an
area bordering State Route 99 and one very small area near a proposed bridge. Both areas are in
the lowest local topographic position in the area on the borders of much greater extents of
preserved habitat that includes the Dove Ridge Preserve.
Implementation of habitat management and enhancement actions could affect critical habitat to
the extent that lands within designated critical habitat are protected under the BRCP.
Implementation of conservation measures to restore vernal pool and other seasonal wetland will
convert grassland that includes modeled vernal pool fairy shrimp habitat. Restoration projects
for vernal pools and emergent wetland would cause the take any unknown occurrences.
Permanent direct effects of habitat management, enhancement, and restoration actions will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
The removal of 97 acres of modeled vernal pool fairy shrimp habitat in designated critical habitat
units and associated indirect effects on modeled habitat will not affect the ability to recover
vernal pool fairy shrimp in the Plan Area. Implementation of the BRCP will result in protecting
approximately 21,400 acres of modeled vernal pool fairy shrimp habitat. Based on this
evaluation, implementation of the covered activities is not expected to result in adverse
population-level effects on vernal pool fairy shrimp or adversely affect its Plan Area distribution
or abundance.
4.4.24.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of vernal pool fairy shrimp within the Plan Area.
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4.4.24.6.1 Permanent Direct Effects
The removal of up to 1,422 acres of modeled vernal pool fairy shrimp habitat (Tables 4-8 and
4-9), including up to 38 acres of wetted vernal pool surface (see Section 4.7.1, Table 4–13,
Subtable C), could result from implementing the covered activities. The acreage of removal of
vernal pool fairy shrimp will be the amount of actual habitat that is located within the area of
affected modeled habitat. Up to 17 of the 29 known occurrences of vernal pool fairy shrimp will
be removed by the covered activities (Table 4–8). An additional small, but indeterminable, amount
of direct impacts could be associated with habitat fragmentation. Permanent direct effects of
these impacts will be avoided and minimized with implementation of the applicable AMMs in
Table 4–7.
4.4.24.6.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled vernal pool fairy shrimp
habitat would result from the effects of covered activities, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Temporary
direct effects on vernal pool fairy shrimp will be avoided and minimized with implementation of
the applicable AMMs indicated in Table 4–7.
4.4.24.6.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled vernal pool fairy shrimp
habitat would result from covered activities Plan Area-wide, 222 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K) Permanent
indirect effects on vernal pool fairy shrimp will be avoided and minimized with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.24.7

Overall Impact Likely to Result from Take

The primary threats to vernal pool fairy shrimp have been the historical loss of its habitat,
incompatible livestock grazing practices, adverse effects of invasive species, altered hydrology,
and contaminants (USFWS 2005). The covered activities will result in the loss of up to 1,422
acres of modeled habitat, representing approximately 4 percent of the current extent of modeled
habitat (see Table 4–8 and Figure 4–41). Within this area, up to 38 acres of wetted vernal pool
surface could be removed (see Section 4.7.1, Table 4–13, Subtable C). Based on the available
information regarding the status and distribution of vernal pool fairy shrimp (see Appendix A), it
is likely that the most of the modeled habitat that is removed by the covered activities is
unoccupied by vernal pool fairy shrimp and, because modeled habitat overestimates the actual
acreage of habitat in the Plan Area, the acreage of actual habitat removed will be less. Seventeen
of the 29 known occurrences of vernal pool fairy shrimp will be adversely affected by the
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covered activities (Table 4–9, Appendix K, and Figure 4–41). Implementation of the applicable
AMMs (Table 4–7) will serve to further avoid and minimize impacts on vernal pool fairy shrimp.
While PCEs in designated critical habitat will be affected, implementation of the BRCP will
more than offset those impacts by protecting approximately 21,400 acres of modeled vernal pool
fairy shrimp habitat.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on vernal pool fairy shrimp or adversely affect its Plan Area
distribution or abundance.

4.4.25

Ferris’ Milkvetch

The maximum acreage of Ferris’ milkvetch habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 214 acres, representing
approximately 10 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–42, Ferris’ Milkvetch: Direct Impacts of Covered Activities [separate files]). Based
on the available data, all eight historical occurrences are likely extirpated so no known
occurrences of Ferris’ milkvetch will be adversely affected by the covered activities (Figure 4–
42; Appendix A.25, Ferris’ Milkvetch).
4.4.25.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Ferris’ milkvetch in unknown occurrences if present in affected habitat areas. For
example, plants and seeds could be removed from soil with construction of new structures and
plants could be crushed by construction- or maintenance-related equipment. Plants and seeds
could suffer mortality from contamination or changes to the in the hydrology of Ferris’
milkvetch habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.25.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
176 acres of modeled Ferris’ milkvetch habitat representing approximately 8 percent of modeled
habitat in the Plan Area (Table 4–8). No known occurrences of Ferris’ milkvetch will be
impacted. As indicated in Tables 4-6 and 5-23, removal of plants in up to eight (8) currently
unknown occurrences that are discovered over the term of the BRCP is permitted unless, in
consultation with USFWS and CDFW, it is determined that the proposed project would remove a
significant occurrence that is necessary to maintain the genetic diversity or maintain the regional
distribution of the species. Indirect effects of permanent development projects will result in
reduced functions of up to 39 acres of modeled habitat in the Plan Area, 21 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see
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Appendix K). Figure O–26, Ferris’ Milkvetch Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled Ferris’ milkvetch
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.4.25.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico and State Route 99 UPAs
will result in permanent direct effects on up to 159 acres of modeled Ferris’ milkvetch habitat
(Table 4–9). Loss of this habitat area will reduce the area of any actual Ferris’ milkvetch habitat
that is located within affected modeled habitat and thus will reduce the area of habitat available
to Ferris’ milkvetch. Removal of large patches of habitat could result in localized fragmentation
habitat and/or disruption of seed or pollen dispersal patterns in occupied habitat adjacent to
removed habitat areas potentially leading to reduction in genetic diversity or the increased
likelihood of stochastic factors extirpating small populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impact mechanisms could cover leaves and
flowers on individual Ferris’ milkvetch plants and impede their ability to photosynthesize or
produce seed. The potential for temporary direct effects on Ferris’ milkvetch will be avoided
and minimized with implementation of the applicable AMMs indicated in Table 4–7. Based on
an average 250-foot distance from permanent new developments within which temporary direct
effects will occur for plant species (see Table 4–5), up to 39 acres of modeled Ferris’ milkvetch
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 144, 21 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Ferris’ milkvetch plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Ferris’ milkvetch habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 39 acres of modeled
144
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Ferris’ milkvetch habitat will be permanently indirectly affected by permanent development
covered activities Plan Area-wide 145, 21 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K) These permanent indirect effects will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.25.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 17
acres of modeled Ferris’ milkvetch modeled habitat outside of UPAs and distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on Ferris’ milkvetch are the
same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impact mechanisms on Ferris’
milkvetch are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on Ferris’
milkvetch will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 39 acres of modeled
Ferris’ milkvetch habitat will be temporarily directly affected by permanent development
covered activities Plan Area-wide 146, 21 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Ferris’ milkvetch plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Ferris’ milkvetch habitat
adjacent to permanent development areas.
145
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Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 39 acres of modeled
Ferris’ milkvetch habitat will be permanently indirectly affected by permanent development
covered activities Plan Area-wide 147, 21 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K). Because temporary direct effects
associated with projects have been included within the footprint for permanent direct effects, the
acreage of permanent indirect effects for each project is the same as and not in addition to the
acreage of temporary direct effects (see Appendix K).
4.4.25.3

Recurring Maintenance Activities

4.4.25.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Ferris’ milkvetch
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Ferris’ milkvetch
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Ferris’
milkvetch (see Table 4–1).
4.4.25.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Ferris’ milkvetch
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Ferris’ milkvetch
(see Table 4–1).
147
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Ferris’
milkvetch (see Table 4–1).
4.4.25.4

Effects of Covered Activities within Conservation Lands

4.4.25.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Ferris’ milkvetch if present as a result of
operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Ferris’ milkvetch if present, however, BCAG will avoid removal of any occurrences discovered
within potential habitat restoration sites during BRCP biological surveys. The potential for
permanent direct effects on Ferris’ milkvetch will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.25.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Ferris’ milkvetch plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on Ferris’ milkvetch
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.25.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Ferris’ milkvetch.
4.4.25.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Ferris’ milkvetch within the Plan Area.
4.4.25.5.1 Permanent Direct Effects
Loss of up to 176 acres of modeled Ferris’ milkvetch habitat (Tables 4-8 and 4-9) could result in
localized fragmentation and/or disruption of seed or pollen dispersal patterns in occupied habitat
adjacent to removed habitat areas potentially leading to reduction in genetic diversity or the
increased likelihood of stochastic factors extirpating small occurrences. No known occurrences
of Ferris’ milkvetch will be removed (Table 4–8). As indicated in Table 6-3, however, removal
Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-270

Impact Assessment and Estimated Level of Take

Chapter 4

of up to eight (8) currently unknown occurrences that are discovered over the term of the BRCP
is permitted unless, in consultation with USFWS and CDFW, it is determined that the proposed
project would remove a significant occurrence that is necessary to maintain the genetic diversity
or maintain the regional distribution of the species. Permanent direct effects of these impacts
will be avoided and minimized with implementation of the applicable AMMs in Table 4–7.
4.4.25.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 39 acres of modeled Ferris’ milkvetch habitat
would result from the effects of covered activities, 21 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on Ferris’ milkvetch will be avoided and minimized with implementation of the
applicable AMMs indicated in
Table 4–7.
4.4.25.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 39 acres of modeled Ferris’ milkvetch habitat
would result from covered activities Plan Area-wide, 21 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K) Permanent
indirect effects on Ferris’ milkvetch will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.25.6

Overall Impact Likely to Result from Take

The primary threat to Ferris’ milkvetch has been the historical loss of its habitat due to urban
development and the intensification of agriculture (USFWS 2005). There are records 8 historical
but now extirpated occurrences of Ferris’ milkvetch from the Plan Area. The location of one
occurrence from 1922 is unknown and another is now in intensive rice production. Three
occurrences were on the Llano Seco division of the Sacramento National Wildlife Refuge, one of
them was on the Upper Butte Basin Wildlife Area, one is at the Gray Lodge Wildlife Area, and
one is from an active rice field. CNDDB records indicate that in 1996 an estimated 200 Ferris’
milkvetch plants were present at each of the Sacramento National Wildlife Refuge occurrences
and that there were two plants at the Gray Lodge Wildlife Area occurrence in 2002. No plants
were found at the sites of the three Sacramento National Wildlife Refuge occurrences in 2002
surveys and Joe Silveira of USFWS reported that no plants have been detected during surveys of
the Sacramento National Wildlife Refuge or the Llano Seco unit of the Upper Butte Basin
Wildlife Area during surveys since 1996 (Silveira pers. comm. April 4, 2012).
The covered activities will result in the loss of up to 176 acres of modeled habitat, representing
approximately 8 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
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and Figure 4–42). Within these impact areas, because modeled habitat overestimates the actual
acreage of habitat in the Plan Area, the acreage of actual habitat removed will be less.
Based on the available information regarding the status and distribution of Ferris’ milkvetch (see
Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by Ferris’ milkvetch. Implementation of AMM3 (see Table 6-3) permits
the removal of newly discovered occurrences unless BCAG in coordination with USFWS and
CDFW determines that those occurrences are not necessary for the survival and recovery of
Ferris’ milkvetch. Implementation of the remaining applicable AMMs (see Table 4–7) will serve
to further minimize impacts on Ferris’ milkvetch.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Ferris’ milkvetch or adversely affect its Plan Area
distribution or abundance.

4.4.26

Lesser Saltscale

A habitat model has not been developed for lesser saltscale because there is insufficient
information regarding its habitat requirements and the distribution of the physical attributes that
support its habitat in the Plan Area. Lesser saltscale has only been documented on the CDFW
Gray Lodge Wildlife Area and is considered to be a waif there due to seed dispersal by
waterfowl migrating northward from the San Joaquin Valley. Neither of the two known
occurrences of lesser saltscale will be adversely affected by the covered activities (Table 4–8).
4.4.26.1

Effects Common among Covered Activities

Except for the 2 known occurrences, plants may be removed unless in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
species and any potential impacts will be avoided or minimized with implementation of the
applicable AMMs indicated in Tables 4-7 and 5-23.
4.4.26.2

Permanent Development Projects

Permanent development projects will not affect currently known occurrences in the Plan Area.
As indicated in Tables 4-6 and 5-23, up to 8 currently unknown occurrences of lesser saltscale
may be removed by the covered activities. Direct and indirect effects of permanent development
projects on lesser saltscale will be minimized with implementation the applicable AMMs
indicated in Table 4–7.
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4.4.26.2.1 Within Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of newly
discovered lesser saltscale plants and habitat if present in project sites. Implementation of the
applicable AMMs in Table 4–7, however, will avoid impacts on any occurrences that are
necessary to maintain the distribution, abundance, and genetic diversity of lesser saltscale in the
Plan Area.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impact mechanisms could cover leaves and
flowers on individual lesser saltscale plants if present in project sites and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on lesser saltscale
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new permanent developments in and adjacent to natural areas, altered hydrology,
and introduction of nonnative species (see Table 4–1). These effects could cause the loss of
lesser saltscale plants, alter the hydrology necessary for supporting its habitat, or introduce
nonnative species that could negatively affect lesser saltscale habitat, if present, adjacent to
permanent development areas. These affects will be minimized with the implementation of the
applicable AMMs described in Table 4–7.
4.4.26.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of newly
discovered lesser saltscale plants and habitat if present in project sites. Implementation of the
applicable AMMs in Table 4–7, however, will avoid impacts on any occurrences that are
necessary to maintain the distribution, abundance, and genetic diversity of lesser saltscale in the
Plan Area.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impact mechanisms on lesser
saltscale are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on lesser saltscale
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will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
loss of lesser saltscale plants, alter the hydrology necessary for supporting its habitat, or
introduce nonnative species that could negatively affect lesser saltscale habitat adjacent to
permanent development areas.
4.4.26.3

Recurring Maintenance Activities

4.4.26.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on lesser saltscale
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on lesser saltscale
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on lesser saltscale
(see Table 4–1).
4.4.26.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on lesser saltscale
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on lesser saltscale
(see Table 4–1).
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on lesser saltscale
(see Table 4–1).
4.4.26.4

Effects of Covered Activities within Conservation Lands

4.4.26.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing lesser saltscale if present as a result of
operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
lesser saltscale if present; however, BCAG will avoid removal of any occurrences discovered
within potential habitat restoration sites during BRCP biological surveys. The potential for
permanent direct effects on lesser saltscale will be avoided and minimized with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.26.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual lesser saltscale plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on lesser saltscale
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.26.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on lesser saltscale.
4.4.26.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of lesser saltscale within the Plan Area.
4.4.26.5.1 Permanent Direct Effects
No known occurrences of lesser saltscale will be directly impacted by the covered activities. As
indicated in Table 6-3, however, removal of up to eight (8) currently unknown occurrences that
are discovered over the term of the BRCP is permitted unless, in consultation with USFWS and
CDFW, it is determined that the proposed project would remove a significant occurrence that is
necessary to maintain the genetic diversity or maintain the regional distribution of the species. If
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lesser saltscale plants are found within project sites, coordination with USFWS and CDFW will
prevent the removal of significant occurrences necessary to maintain the genetic diversity or
regional distribution of the species.
4.4.26.5.2 Temporary Direct Effects
Implementation of covered activities adjacent to occupied habitat could result in a temporary
reduction in the functions of lesser saltscale habitat. Temporary direct effects on lesser saltscale
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.26.5.3 Permanent Indirect Effects
Construction of permanent development projects adjacent to occupied habitat could result in a
permanent reduction in the functions of lesser saltscale habitat if present. Permanent direct
effects on lesser saltscale will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.26.6

Overall Impact Likely to Result from Take

Both known occurrences are located on the CDFW Gray Lodge Wildlife Area and in 1993
management for waterfowl was considered to be a threat (CNDDB 2012). Neither of the two
known occurrences of lesser saltscale will be adversely affected by the covered
activities (Table 4–8).
Implementation of AMM3 (see Chapter 6, Conditions on Covered Activities, Table 6-3) requires
that neither of the 2 known occurrences may be removed. With concurrence of USFWS and
CDFW, newly discovered occurrences within proposed project footprints may be removed unless
it is determined that the proposed project would remove a significant occurrence that is necessary
to maintain the genetic diversity or maintain the regional distribution of the species.
Implementation of the remaining applicable AMMs (see Tables 4-7 and 5-23) will serve to
further avoid and minimize impacts on lesser saltscale.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on lesser saltscale or adversely affect its Plan Area distribution
or abundance.

4.4.27

Hoover’s Spurge

The maximum acreage of Hoover’s spurge habitat that will be permanently affected, directly and
indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–43, Hoover’s Spurge: Direct Impacts of Covered Activities [separate files]). None
of the four known occurrences of Hoover’s spurge will be adversely affected by the covered
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activities and no take of this species is permitted until at least 4 new occurrences are discovered
or established in the Plan Area (Table 6-3 and Figure 4–43). After the 4 additional occurrences
are protected or established and with concurrence of USFWS and CDFW, up to two occurrences
discovered within proposed project footprints may be removed as long as those occurrences do
not include more than 20 percent of the mean annual number of plants in protected occurrences.
4.4.27.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Hoover’s spurge in unknown occurrences if present in affected habitat areas. For
example, plants and seeds could be removed from soil with construction of new structures and
plants could be crushed by construction- or maintenance-related equipment. Plants and seeds
could suffer mortality from contamination or changes to the in the hydrology of Hoover’s spurge
habitat, and invasive nonnative species could be introduced and negatively affect its habitat.
These potential impacts will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.27.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled Hoover’s spurge habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). Indirect effects of permanent development
projects will result in reduced functions of up to 740 acres of modeled habitat in the Plan Area,
222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
Figure O–27, Vernal Pool Plant Species Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled Hoover’s spurge
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.4.27.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled Hoover’s spurge habitat (Table 4–9). Loss of this
habitat area could result in localized fragmentation habitat and/or disruption of seed or pollen
dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading to
reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Hoover’s spurge plants and impede their ability to photosynthesize or produce seed.
The potential for temporary direct effects on Hoover’s spurge will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7. Based on an average 250foot distance from permanent new developments within which temporary direct effects will
occur for plant species (see Table 4–5), up to 740 acres of modeled Hoover’s spurge habitat will
be temporarily directly affected by permanent development covered activities Plan Area-wide 148,
222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Hoover’s spurge plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Hoover’s spurge habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Hoover’s spurge habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 149, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K) These permanent indirect
effects will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.27.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled Hoover’s spurge modeled habitat outside of UPAs and distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on Hoover’s spurge are the

148
149

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on Hoover’s spurge are
the same as described for the temporary direct effects of implementing permanent development
projects in the UPAs. The potential for temporary direct effects on Hoover’s spurge will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 150, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Hoover’s spurge plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Hoover’s spurge habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Hoover’s spurge habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 151, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K).

150
151

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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Recurring Maintenance Activities

4.4.27.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Hoover’s spurge
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Hoover’s spurge
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Hoover’s
spurge (see Table 4–1).
4.4.27.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Hoover’s spurge
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Hoover’s spurge
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Hoover’s
spurge (see Table 4–1).
4.4.27.4

Effects of Covered Activities within Conservation Lands

4.4.27.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Hoover’s spurge if present as a result of
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operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Hoover’s spurge if present; however, BCAG will avoid removal of any occurrences discovered
within potential habitat restoration sites during BRCP biological surveys. The potential for
permanent direct effects on Hoover’s spurge will be avoided and minimized with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.27.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Hoover’s spurge plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on Hoover’s spurge
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Hoover’s spurge.
4.4.27.5

Impacts on Critical Habitat

Approximately 8 acres of Hoover’s spurge designated critical habitat (Unit 2) are present in the
Plan Area, all of which are located near (but not encompassing) the known occurrence of
Hoover’s spurge along Highway 99 north of the Highway 149 interchange. The PCEs essential
for this species’ conservation as stated in the designation of critical habitat are as follows:
Topographic features characterized by isolated mound and intermound complex within a matrix
of surrounding uplands that result in continuously or intermittently flowing surface water in the
depressional features, including swales connecting the pools described in PCE (ii), providing for
dispersal and promoting hydroperiods of adequate length in the pools.
Depressional features, including isolated vernal pools with underlying restrictive soil layers that
become inundated during winter rains and continuously hold water, or whose soils are saturated
for a period long enough to promote germination, flowering, and seed production of
predominantly annual native wetland species and typically exclude both native and nonnative
upland plant species in all but the driest years. As these features are inundated on a seasonal
basis, they do not promote the development of obligate wetland vegetation habitats typical of
permanently flooded emergent wetlands.
The implementation of proposed Highway 99 expansion and improvement projects and
associated maintenance activities could remove up to 8 acres of designated critical habitat.
Current land uses that completely occupy all of the designated critical habitat located in the Plan
Area consist of a portion of State Route 99, a metals scrap yard, and an abandoned section of a
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contour rice field. These land uses predate the designation of critical habitat. The leveling
and/or paving over of the critical habitat has eliminated the characteristic vernal pool
topographic features defined in PCE 1 and has also either completely eliminated or severely
altered the characteristic seasonal hydrology defined in PCE 2. Therefore, because the PCEs no
longer exist within the designated critical habitat, no critical habitat will be degraded by the
proposed Highway 99 expansion and improvement projects and associated maintenance
activities.
Based on this assessment, the covered activities and conservation measures are not expected to
impact PCEs of designated critical habitat and will not preclude the ability to recover Hoover’s
spurge.
4.4.27.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Hoover’s spurge within the Plan Area.
4.4.27.6.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled Hoover’s spurge habitat (Tables 4-8 and 4-9) could result
in localized fragmentation and/or disruption of seed or pollen dispersal patterns in occupied
habitat adjacent to removed habitat areas potentially leading to reduction in genetic diversity or
the increased likelihood of stochastic factors extirpating small populations. As indicated in
Table 6-3, however, up two (2) occurrences discovered within proposed project footprints may
be removed as long as those occurrences do not include more than 20 percent of the mean annual
number of plants in protected occurrences and, in consultation with USFWS and CDFW, it is
determined that the proposed project would not remove a significant occurrence that is necessary
to maintain the genetic diversity or maintain the regional distribution of the species. Permanent
direct effects of these impacts will be avoided and minimized with implementation of the
applicable AMMs in Table 4–7.
4.4.27.6.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled Hoover’s spurge habitat
would result from the effects of covered activities, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on Hoover’s spurge will be avoided and minimized with implementation of the applicable
AMMs indicated in
Table 4–7.
4.4.27.6.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled Hoover’s spurge habitat
would result from covered activities Plan Area-wide, 222 acres of which overlap with areas
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subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K) Permanent
indirect effects on Hoover’s spurge will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.27.7

Overall Impact Likely to Result from Take

The primary threat to Hoover’s spurge has been the historical loss of its habitat (USFWS 2005).
The covered activities will result in the loss of up to 1,422 acres of modeled habitat, representing
approximately 4 percent of the current extent of modeled habitat (see Table 4–8 and Figure 4–
43). Because modeled habitat overestimates the actual acreage of habitat in the Plan Area, the
acreage of actual habitat removed will be less. None of the 4 known occurrences of Hoover’s
spurge in the Plan Area will be impacted (Figure 4–43). As noted above, because the PCEs no
longer exist within the designated critical habitat, no critical habitat will be degraded within the
Plan Area.
Based on the available information regarding the status and distribution of Hoover’s spurge (see
Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by Hoover’s spurge. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities, Table 6-3) requires that no take of this species is permitted
until at least 4 new occurrences are discovered or established in the Plan Area. After the 4
additional occurrences are protected or established and with concurrence of USFWS and CDFW,
up to two occurrences discovered within proposed project footprints may be removed as long as
those occurrences do not include more than 20 percent of the mean annual number of plants in
protected occurrences. However, plants may not be removed if, in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
species. Implementation of the remaining applicable AMMs (see Tables 4-7 and 5-23) will serve
to further avoid and minimize impacts on Hoover’s spurge.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Hoover’s spurge or adversely affect its Plan Area distribution
or abundance.

4.4.28

Ahart’s Dwarf Rush

The maximum acreage of Ahart’s dwarf rush habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–44, Ahart’s Dwarf Rush: Direct Impacts of Covered Activities [separate files]). No
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known occurrences of Ahart’s dwarf rush will be adversely affected by the covered activities
(Figure 4–44).
4.4.28.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Ahart’s dwarf rush in unknown occurrences if present in affected habitat areas.
For example, plants and seeds could be removed from soil with construction of new structures
and plants could be crushed by construction- or maintenance-related equipment. Plants and
seeds could suffer mortality from contamination or changes to the in the hydrology of Ahart’s
dwarf rush habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.28.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled Ahart’s dwarf rush habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). No currently known occurrences of the species
will be removed. Indirect effects of permanent development projects will result in reduced
functions of up to 740 acres of modeled habitat in the Plan Area, 222 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K).
Figure O–27 in Appendix A and Table 4–8 provide the acreage of modeled Ahart’s dwarf rush
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.4.28.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled Ahart’s dwarf rush habitat (Table 4–9). Loss of
this habitat area could result in localized fragmentation habitat and/or disruption of seed or
pollen dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading
to reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
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individual Ahart’s dwarf rush plants and impede their ability to photosynthesize or produce seed.
The potential for temporary direct effects on Ahart’s dwarf rush will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7. Based on an average 250foot distance from permanent new developments within which temporary direct effects will
occur for plant species (see Table 4–5), up to 740 acres of modeled Ahart’s dwarf rush habitat
will be temporarily directly affected by permanent development covered activities Plan Areawide 152, 222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Ahart’s dwarf rush plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Ahart’s dwarf rush habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Ahart’s dwarf rush habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 153, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.28.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled Ahart’s dwarf rush modeled habitat outside of UPAs and distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on Ahart’s dwarf rush are the
same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.

152
153

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on Ahart’s dwarf rush
are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on Ahart’s dwarf
rush will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 154, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Ahart’s dwarf rush plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Ahart’s dwarf rush habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Ahart’s dwarf rush habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 155, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K).

154
155

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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Recurring Maintenance Activities

4.4.28.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Ahart’s dwarf
rush (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Ahart’s dwarf
rush (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Ahart’s dwarf
rush (see Table 4–1).
4.4.28.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Ahart’s dwarf
rush (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Ahart’s dwarf
rush (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Ahart’s dwarf
rush (see Table 4–1).
4.4.28.4

Effects of Covered Activities within Conservation Lands

4.4.28.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Ahart’s dwarf rush if present as a result of
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operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Ahart’s dwarf rush if present; however, BCAG will avoid removal of any occurrences discovered
within potential habitat restoration sites during BRCP biological surveys. The potential for
permanent direct effects on Ahart’s dwarf rush will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.28.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Ahart’s dwarf rush plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on Ahart’s dwarf
rush will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.28.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Ahart’s dwarf rush.
4.4.28.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Ahart’s dwarf rush within the Plan Area.
4.4.28.5.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled Ahart’s dwarf rush habitat (Tables 4-8 and 4-9) could result
in localized fragmentation and/or disruption of seed or pollen dispersal patterns in occupied
habitat adjacent to removed habitat areas potentially leading to reduction in genetic diversity or
the increased likelihood of stochastic factors extirpating small populations. No known
occurrences of Ahart’s dwarf rush will be removed. As indicated in Table 6-3, however,
removal of up to eight (8) currently unknown occurrences that are discovered over the term of
the BRCP is permitted unless, in consultation with USFWS and CDFW, it is determined that the
proposed project would remove a significant occurrence that is necessary to maintain the genetic
diversity or maintain the regional distribution of the species. Permanent direct effects of these
impacts will be avoided and minimized with implementation of the applicable AMMs in
Table 4–7.
4.4.28.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled Ahart’s dwarf rush habitat
would result from the effects of covered activities, 222 acres of which overlap with areas subject
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to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on Ahart’s dwarf rush will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.28.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled Ahart’s dwarf rush habitat
would result from covered activities Plan Area-wide, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Permanent
indirect effects on Ahart’s dwarf rush will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.28.6

Overall Impact Likely to Result from Take

The primary threat to Ahart’s dwarf rush has been the historical loss of its habitat due to urban
development and the intensification of agriculture (USFWS 2005). The covered activities will
result in the loss of up to 1,422 acres of modeled habitat, representing approximately 4 percent of
the current extent of modeled habitat (see Table 4–8 and Figure 4–44). Because modeled habitat
overestimates the actual acreage of habitat in the Plan Area, the acreage of actual habitat
removed will be less. None of the 17 known occurrences of Ahart’s dwarf rush in the Plan Area
will be impacted (Figure 4–44).
Based on the available information regarding the status and distribution of Ahart’s dwarf rush
(see Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by Ahart’s dwarf rush. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities) permits the removal of newly discovered occurrences unless
BCAG in coordination with USFWS and CDFW determines that those occurrences are not
necessary for the survival and recovery of Ahart’s dwarf rush. Implementation of the remaining
applicable AMMs (see Tables 4-7 and 5-23) will serve to further minimize impacts on Ahart’s
dwarf rush.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Ahart’s dwarf rush or adversely affect its Plan Area
distribution or abundance.

4.4.29

Red Bluff Dwarf Rush

The maximum acreage of Red Bluff dwarf rush habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–45, Red Bluff Dwarf Rush: Direct Impacts of Covered Activities [see separate
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files]). One known occurrence of Red Bluff dwarf rush will be adversely affected by the covered
activities
(Figure 4–45).
4.4.29.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Red Bluff dwarf rush in unknown occurrences if present in affected habitat areas.
For example, plants and seeds could be removed from soil with construction of new structures
and plants could be crushed by construction- or maintenance-related equipment. Plants and
seeds could suffer mortality from contamination or changes to the in the hydrology of Red Bluff
dwarf rush habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.29.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled Red Bluff dwarf rush habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). Up to 1 of the 32 known occurrences of Red Bluff
dwarf rush will be removed by the covered activities (Table 4–8). Indirect effects of permanent
development projects will result in reduced functions of up to 740 acres of modeled habitat in the
Plan Area, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Figure O–27 in Appendix O and Table 4–8 provide the acreage of modeled Red Bluff dwarf rush
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.4.29.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled Red Bluff dwarf rush habitat and up to one known
occurrence (Table 4–9). Loss of this habitat area could result in localized fragmentation habitat
and/or disruption of seed or pollen dispersal patterns in occupied habitat adjacent to removed
habitat areas potentially leading to reduction in genetic diversity or the increased likelihood of
stochastic factors extirpating small populations. Up to 1 of the 32 known occurrences of Red
Bluff dwarf rush will be removed by the covered activities (Table 4–9).
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Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Red Bluff dwarf rush plants and impede their ability to photosynthesize or produce
seed. The potential for temporary direct effects on Red Bluff dwarf rush will be avoided and
minimized with implementation of the applicable AMMs indicated in Table 4–7. Based on an
average 250-foot distance from permanent new developments within which temporary direct
effects will occur for plant species (see Table 4–5), up to 740 acres of modeled Red Bluff dwarf
rush habitat will be temporarily directly affected by permanent development covered activities
Plan Area-wide 156, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Red Bluff dwarf rush plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Red Bluff dwarf rush habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Red Bluff dwarf rush habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 157, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). ). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.29.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled Red Bluff dwarf rush modeled habitat outside of UPAs and distributed among
all the CAZs (Table 4–9). The effects of such loss of modeled habitat on Red Bluff dwarf rush
are the same as described for the permanent direct effects of implementing permanent
156
157

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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development projects in the UPAs. No known occurrences of Red Bluff dwarf rush will be
impacted (Table 4–9).
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impact mechanisms on Red Bluff
dwarf rush are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on Red Bluff
dwarf rush will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 158, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Red Bluff dwarf rush plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Red Bluff dwarf rush habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Red Bluff dwarf rush habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 159, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). ). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K).

158
159

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-292

Impact Assessment and Estimated Level of Take

4.4.29.3

Chapter 4

Recurring Maintenance Activities

4.4.29.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Red Bluff dwarf
rush (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Red Bluff dwarf
rush (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Red Bluff
dwarf rush (see Table 4–1).
4.4.29.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Red Bluff dwarf
rush (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Red Bluff dwarf
rush (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Red Bluff
dwarf rush (see Table 4–1).
4.4.29.4

Effects of Covered Activities within Conservation Lands

4.4.29.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Red Bluff dwarf rush if present as a result of
Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-293

Impact Assessment and Estimated Level of Take

Chapter 4

operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Red Bluff dwarf rush if present, however, BCAG will avoid removal of any occurrences
discovered within potential habitat restoration sites during BRCP biological surveys. The
potential for permanent direct effects on Red Bluff dwarf rush will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.29.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Red Bluff dwarf rush plants if present and impede their ability
to photosynthesize or produce seed. The potential for temporary direct effects on Red Bluff
dwarf rush will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.29.4.3 Permanent Indirect Effects
Permanent indirect effects associated with implementation of conservation measures include
altered hydrology and the introduction of nonnative species (see Table 4–1). Impacts due to
altered hydrological function are not expected as vernal pool and other seasonal wetlands
restoration actions will increase the hydrological function necessary for supporting its habitat.
Additionally, the potential for temporary direct effects on Red Bluff dwarf rush due to the
negative effects of nonnative species will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7 and through the implementation of the conservation
measures.
4.4.29.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Red Bluff dwarf rush within the Plan Area.
4.4.29.5.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled Red Bluff dwarf rush habitat (Tables 4-8 and 4-9) could
result in localized fragmentation and/or disruption of seed or pollen dispersal patterns in
occupied habitat adjacent to removed habitat areas potentially leading to reduction in genetic
diversity or the increased likelihood of stochastic factors extirpating small populations. Up to 1
of the 32 known occurrences of Red Bluff dwarf rush will be removed by the covered activities
(Table 4–8). As indicated in Table 6-3, however, removal of all plants within unknown
occurrences in permanent development activity footprints and up to eight (8) additional currently
unknown occurrences that are discovered over the term of the BRCP is permitted unless, in
consultation with USFWS and CDFW, it is determined that the proposed project would remove a
significant occurrence that is necessary to maintain the genetic diversity or maintain the regional
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distribution of the species Permanent direct effects of these impacts will be avoided and
minimized with implementation of the applicable AMMs in Table 4–7.
4.4.29.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled Red Bluff dwarf rush
habitat would result from the effects of covered activities, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Temporary
direct effects on Red Bluff dwarf rush will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.29.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled Red Bluff dwarf rush
habitat would result from covered activities Plan Area-wide, 222 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K) Permanent
indirect effects on Red Bluff dwarf rush will be avoided and minimized with implementation of
the applicable AMMs indicated in Table 4–7.
4.4.29.6

Overall Impact Likely to Result from Take

The primary threat to Red Bluff dwarf rush has been the historical loss of its habitat (CNPS
2010). The covered activities will result in the loss of up to 1,422 acres of modeled habitat,
representing approximately 4 percent of the current extent of modeled habitat (see Table 4–8 and
Figure 4–45). Because modeled habitat overestimates the actual acreage of habitat in the Plan
Area, the acreage of actual habitat removed will be less. One of the 32 known occurrences of
Red Bluff dwarf rush in the Plan Area will be impacted (Figure 4–45).
Based on the available information regarding the status and distribution of Red Bluff dwarf rush
(see Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by Red Bluff dwarf rush. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities) permits the removal of newly discovered occurrences unless
BCAG in coordination with USFWS and CDFW determines that those occurrences are not
necessary for the survival and recovery of Red Bluff dwarf rush. Implementation of the
remaining applicable AMMs (see Tables 4-7 and 5-23) will serve to further minimize impacts on
Red Bluff dwarf rush.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Red Bluff dwarf rush or adversely affect its Plan Area
distribution or abundance.

Butte Regional Conservation Plan
Formal Public Draft

November 2015
Page 4-295

Impact Assessment and Estimated Level of Take

4.4.30

Chapter 4

Butte County Meadowfoam

The maximum acreage of modeled Butte County meadowfoam primary and secondary habitat
that will be permanently affected, directly and indirectly, with implementation of the covered
activities is 2,059 acres, representing approximately 9 percent of the current extent of
modeled habitat (see Table 4–8, Appendix K, Table 5-7, and Figures 4–46a to 4–46d [separate
files]). Within these impact areas, up to 12 occurrences will be affected to varying degrees (see
Table 4–10, Butte County Meadowfoam Impact Analysis by Occurrence [separate file]).
4.4.30.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Butte County meadowfoam in unknown occurrences if present in affected habitat
areas. For example, plants and seeds could be removed from soil with construction of new
structures and plants could be crushed by construction- or maintenance-related equipment.
Plants and seeds could suffer mortality from contamination or changes to the in the hydrology of
Butte County meadowfoam habitat, and invasive nonnative species could be introduced and
negatively affect its habitat. These potential impacts will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7 and specific avoidance
requirements are provided for Occurrences #22 and #25 (see Figures 4–46d, Butte County
Meadowfoam Avoidance Requirement for Wurlitzer Property and O–28b, Butte County
Meadowfoam Avoidance Requirement for Occurrence #22 in Appendix O).
4.4.30.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
331 acres of modeled Butte County meadowfoam primary habitat and 1,161 acres of modeled
secondary habitat representing approximately 2 percent and 18 percent, respectively, of modeled
habitat in the Plan Area (Table 4–8). Within these impact areas, up to 5 known occurrences
could be removed by covered activities and up to 7 occurrences could be indirectly affected to
varying degrees (Table 4–10). Indirect effects of permanent development projects will result in
reduced functions of up to 567 acres of habitat in the Plan Area, 244 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K).
Figure O–28, Butte County Meadowfoam Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled Butte County
meadowfoam habitat remaining within the Plan Area (including BRCP protected lands and lands
that are not impacted by the covered activities) with full implementation of the covered
activities.
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4.4.30.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Neal Road Drop-Off and
Recycling Facility, and State Route 99 UPAs will result in permanent direct effects on up to
1,447 acres of modeled Butte County meadowfoam habitat: 288 acres of modeled primary
habitat and 1,159 acres of modeled secondary habitat (Table 4–9). Loss of this habitat area could
result in localized fragmentation of habitat and/or disruption of seed or pollen dispersal patterns
in occupied habitat adjacent to removed habitat areas, potentially leading to reduction in genetic
diversity or the increased likelihood of stochastic factors extirpating small populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Butte County meadowfoam plants and impede their ability to photosynthesize or
produce seed. The potential for temporary direct effects on Butte County meadowfoam will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
While the area of the effect for Butte County meadowfoam will be established through field
delineations (Table 4–5), based on an average 250-foot distance from permanent new
developments within which temporary direct effects will occur for plant species (see Table 4–5),
up to 567 acres of modeled Butte County meadowfoam habitat will be temporarily directly
affected by permanent development covered activities Plan Area-wide 160, 244 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Butte County meadowfoam plants, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect Butte County
meadowfoam habitat adjacent to permanent development areas.
While the area of these effects on Butte County meadowfoam will be established through field
delineations (Table 4–5), based on an average 250-foot distance from permanent new
developments within which permanent indirect effects will occur for plant species (see -5), up to
567 acres of modeled Butte County meadowfoam habitat will be permanently indirectly affected
by permanent development covered activities Plan Area-wide 161, 244 acres of which overlap
160
161

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K) These
permanent indirect effects will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.30.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 46
acres of modeled Butte County meadowfoam habitat: up to 43 acres of modeled primary habitat
and up to 3 acres of modeled secondary habitat outside of UPAs and distributed among all the
CAZs (Table 4–9). Specific avoidance requirements are provided for Occurrences #22 and #25
(see Figures 4–46d and O–28b in Appendix O). The effects of such loss of modeled habitat on
Butte County meadowfoam are the same as described for the permanent direct effects of
implementing permanent development projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on Butte County
meadowfoam are the same as described for the temporary direct effects of implementing
permanent development projects in the UPAs. The potential for temporary direct effects on
Butte County meadowfoam will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7 and the specific avoidance requirements for
Occurrences #22 and #25 (see Figures 4–46d and O–28b in Appendix O).
While the area of the effect for Butte County meadowfoam will be established through field
delineations (Table 4–5), based on an average 250-foot distance from permanent new
developments within which temporary direct effects will occur for plant species (see Table 4–5),
up to 567 acres of modeled Butte County meadowfoam habitat will be temporarily directly
affected by permanent development covered activities Plan Area-wide 162, 244 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
162

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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direct removal of Butte County meadowfoam plants, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect Butte County
meadowfoam habitat adjacent to permanent development areas.
While the area of the effect for Butte County meadowfoam will be established through
field delineations (Table 4–5), based on an average 250-foot distance from permanent new
developments within which permanent indirect effects will occur for plant species (see
Table 4-5), up to 567 acres of modeled Butte County meadowfoam habitat will be permanently
indirectly affected by permanent development covered activities Plan Area-wide 163, 244 acres of
which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K).
4.4.30.3

Recurring Maintenance Activities

4.4.30.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Butte County
meadowfoam (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Butte County
meadowfoam (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Butte County
meadowfoam (see Table 4–1).
4.4.30.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Butte County
meadowfoam (see Table 4–1).
163

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Butte County
meadowfoam (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Butte County
meadowfoam (see Table 4–1).
4.4.30.4

Effects of Covered Activities within Conservation Lands

4.4.30.4.1 Permanent Direct Effects
Implementation of conservation measures to restore vernal pool and other seasonal wetland will
convert grassland that includes modeled Butte County meadowfoam habitat. Restoration
projects for vernal pools and emergent wetland would not remove any unknown occurrences
found during surveys unless BCAG in coordination with USFWS and CDFW determines that
those occurrences are not necessary for the survival and recovery of Butte County meadowfoam.
Permanent direct effects of habitat restoration projects will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.30.4.2 Temporary Direct Effects
Temporary direct effects are associated with implementation of conservation measures include
introduction of contaminants and erosion and sedimentation associated with restoration related
activities (Table 4–1). These impact mechanisms could cover leaves and flowers on individual
Butte County meadowfoam plants and impede their ability to photosynthesize or produce seed.
The primary temporary direct effect on Butte County meadowfoam will be associated with
restoration of up to 306 acres of vernal pool and other seasonal wetlands (see Table 5-7) within
its modeled habitat. Conversion of existing lower functioning grassland habitat (small extent of
appropriate hydrology) to higher functioning habitat (larger extent of appropriate hydrology) will
temporarily reduce the hydrological function of the restored habitat. The potential for temporary
direct effects on Butte County meadowfoam will be avoided and minimized with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.30.4.3 Permanent Indirect Effects
Permanent indirect effects associated with implementation of conservation measures include
altered hydrology and the introduction of nonnative species (see Table 4–1). Impacts due to
altered hydrological function are not expected as vernal pool and other seasonal wetlands
restoration actions will increase the hydrological function necessary for supporting its habitat.
Additionally, the potential for temporary direct effects on Butte County meadowfoam due to the
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negative effects of nonnative species will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7 and through the implementation of the conservation
measures.
4.4.30.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Butte County meadowfoam within the Plan Area.
4.4.30.5.1 Permanent Direct Effects
Loss of up to 1,493 164 acres of modeled Butte County meadowfoam habitat; 331 acres of primary
habitat and 1,161 acres of secondary habitat (Table 4–8) could result in localized fragmentation
and/or disruption of seed or pollen dispersal patterns in occupied habitat adjacent to removed
habitat areas potentially leading to reduction in genetic diversity or the increased likelihood of
stochastic factors extirpating small populations. Up to 5 occurrences will be removed with
implementation of the covered activities (Table 4–10). In addition, as described in Table 6-3,
removal of plants in up to six (6) currently unknown occurrences totaling no more than 10,000
plants in normal moisture years that are discovered over the term of the BRCP is permitted
unless, in consultation with USFWS and CDFW, it is determined that the proposed project would
remove a significant occurrence that is necessary to maintain the genetic diversity or maintain
the regional distribution of the species. Permanent direct effects of these impacts will be avoided
and minimized with implementation of the applicable AMMs in Table 4–7.
4.4.30.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 567 acres of modeled Butte County
meadowfoam habitat would result from the effects of covered activities, 244 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Conversion of grassland to restore vernal pool and other seasonal wetland land cover will
result in up to an additional 306 acres of temporary effects although the actual extent of effects is
likely to be significantly less. The acreage of removal of habitat will be the amount of actual
restored vernal pool and other seasonal wetland habitat that is located within the area of affected
modeled habitat. Temporary direct effects on Butte County meadowfoam will be avoided and
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.30.5.3 Permanent Indirect Effects
Implementation of the covered activities will result in permanent indirect effects on up to 7
known occurrences. A permanent reduction in the functions of up to 567 acres of modeled Butte
County meadowfoam habitat would result from covered activities Plan Area-wide, 244 acres of
164

Does not includes 306 acres of grassland restored to vernal pool and other seasonal wetlands land cover that are not included
in the primary and secondary habitat figures because the 306acres cannot be spatially allocated.
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which overlap with areas subject to ongoing effects of existing permanent developments (see
Appendix K). Because temporary direct effects associated with projects have been included
within the footprint for permanent direct effects, the acreage of permanent indirect effects for
each project is the same as and not in addition to the acreage of temporary direct effects (see
Appendix K). Permanent indirect effects on Butte County meadowfoam will be avoided and
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.30.6

Overall Impact Likely to Result from Take

The primary threat to Butte County meadowfoam has been the historical loss of its habitat due to
urban development and the intensification of agriculture (USFWS 2005, 2006c). Within the Plan
Area, Butte County meadowfoam has been recorded in 33 occurrences (Table A.32-1).
The covered will result in the loss of up to 1,493 acres of modeled habitat, representing 6.5
percent of the current extent of modeled habitat (see Table 4–8 and Figures 4–46a–d). Within
these impact areas, up to 12 occurrences could be directly and/or indirectly affected to varying
degrees (Table 4–10). Because modeled habitat overestimates the actual acreage of habitat in the
Plan Area, the acreage of actual habitat removed will be less.
Based on the available information regarding the status and distribution of Butte County
meadowfoam (see Appendix A), it is likely that most of the modeled habitat that will be removed
by the covered activities is currently unoccupied by Butte County meadowfoam.
Implementation of AMM3 (see Chapter 6, Conditions on Covered Activities) permits the
removal of newly discovered occurrences unless BCAG in coordination with USFWS and
CDFW determines that those occurrences are necessary for the survival and recovery of Butte
County meadowfoam. AMM3 is designed to be implemented in conjunction with the Chico
Butte County Meadowfoam Preserve, which will protect all occurrences and supporting habitat
that are necessary for the survival and recovery of Butte County meadowfoam (Table 4–10).
Implementation of the remaining applicable AMMs (see Tables 4-7 and 5-23) and the specific
avoidance requirements for Occurrences #22 and #25 (see Figures 4-46d and O–28b in
Appendix O) will serve to further minimize impacts on Butte County meadowfoam.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Butte County meadowfoam or adversely affect its Plan Area
distribution or abundance.

4.4.31

Veiny Monardella

A habitat suitability model has not been developed for veiny monardella because there is
insufficient information regarding its habitat requirements and the distribution of the physical
attributes that support its habitat in the Plan Area. None of the 8 known occurrences of veiny
monardella will be adversely affected by the covered activities (Table 4–8). No take of this
species is permitted until the 8 known occurrences have been protected and at least 8 new
occurrences are discovered or established and protected in the Plan Area. (Table 6–3).
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Effects Common among Covered Activities

There will be no take of veiny monardella until the eight known occurrences have been protected
and at least eight new occurrences are discovered or established and protected in the Plan Area
and any potential impacts will be avoided with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.31.2

Permanent Development Projects

Permanent development projects will not affect currently known occurrences in the Plan Area.
As indicated in Tables 4--6 and 5-23, when at least four currently unknown occurrences in
addition to the eight known occurrences are protected or established and with concurrence of
USFWS and CDFW, up to four occurrences discovered within proposed project footprints may
be removed, as long as those occurrences do not total more than 20 percent of the mean annual
number of plants in protected occurrences. Direct and indirect effects of permanent development
projects on veiny monardella will be minimized with implementation the applicable AMMs
indicated in Table 4–7.
4.4.31.2.1 Within Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of newly
discovered veiny monardella plants and habitat if present in project sites will be avoided with
implementation of the applicable AMMs in Table 4–7 until the conditions for permitting of
potential future take described in Table 4–6 are achieved. Any future removal of veiny
monardella will be limited to occurrences deemed by USFWS and CDFW to not be integral to
maintaining the distribution, abundance, and genetic diversity of veiny monardella in the Plan
Area.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual veiny monardella plants if present in project sites and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on veiny monardella
will be avoided and minimized with implementation of the applicable AMMs indicated in Table
4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new permanent developments in and adjacent to natural areas, altered hydrology,
and introduction of nonnative species (see Table 4–1). These effects could cause the loss of
veiny monardella plants, alter the hydrology necessary for supporting its habitat, or introduce
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nonnative species that could negatively affect veiny monardella habitat, if present, adjacent to
permanent development areas. These affects will be minimized with the implementation of the
applicable AMMs described in Table 4–7.
4.4.31.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of newly
discovered veiny monardella plants and habitat if present in project sites will be avoided as
described for effects within UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impact mechanisms on veiny
monardella are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on veiny
monardella will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
loss of veiny monardella plants, alter the hydrology necessary for supporting its habitat, or
introduce nonnative species that could negatively affect veiny monardella habitat adjacent to
permanent development areas. These affects will be minimized with the implementation of the
applicable AMMs described in Table 4–7.
4.4.31.3

Recurring Maintenance Activities

4.4.31.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on veiny monardella
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on veiny monardella
(see Table 4–1).
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on veiny
monardella (see Table 4–1).
4.4.31.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on veiny monardella
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on veiny monardella
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on veiny
monardella (see Table 4–1).
4.4.31.4

Effects of Covered Activities within Conservation Lands

4.4.31.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing unknown occurrences of veiny monardella if
present as a result of operating equipment and the potential for introduction of contaminants and
erosion and sedimentation (Table 4–1). Habitat restoration actions could remove unknown
occurrences of veiny monardella if present; however, BCAG will avoid removal of any
occurrences discovered within potential habitat restoration sites by BRCP biological surveys.
The potential for permanent direct effects on veiny monardella will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.31.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual veiny monardella plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on veiny monardella will
be avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
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4.4.31.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on veiny monardella.
4.4.31.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of veiny monardella within the Plan Area.
4.4.31.5.1 Permanent Direct Effects
All direct take of veiny monardella associated with implementation of permanent development
projects and conservation measures will be avoided with implementation of the applicable
AMMs in Table 4–7 until the conditions for permitting of potential future take described in
Tables 4-6 and 5-23 are achieved. . If the conditions for future take described in Tables 4-6 and
5-23 are achieved, there will be no take of occurrences deemed by USFWS and CDFW to be
necessary to maintain the genetic diversity or regional distribution of the species.
4.4.31.5.2 Temporary Direct Effects
Implementation of covered activities adjacent to occupied habitat, if present, could result in a
temporary reduction in the functions of veiny monardella habitat. Temporary direct effects on
veiny monardella will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.31.5.3 Permanent Indirect Effects
Construction of permanent development projects adjacent to occupied habitat, if present, could
result in a permanent reduction in the functions of veiny monardella habitat if present.
Permanent direct effects on veiny monardella will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.31.6

Overall Impact Likely to Result from Take

The primary threat to veiny monardella is development (CNPS 2010). None of the 8 known
occurrences of veiny monardella will be adversely affected by the covered activities (Table 4–8).
Implementation of AMM3 (see Chapter 6, Conditions on Covered Activities) requires that no
take of this species is permitted until the 8 known occurrences are protected and at least 8 new
occurrences are discovered or established in the Plan Area. After the 8 existing and the 8 new
occurrences are protected, and with concurrence of USFWS and CDFW, up to four occurrences
discovered within proposed project footprints may be removed as long as those occurrences do
not include more than 20 percent of the mean annual number of plants in protected occurrences.
However, plants may not be removed if, in consultation with USFWS and CDFW, it is
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determined that the proposed project would remove a significant occurrence that is necessary to
maintain the genetic diversity or maintain the regional distribution of the species.
Implementation of the remaining applicable AMMs (see Tables 4-7 and 5-23) will serve to
further avoid and minimize impacts on veiny monardella.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on veiny monardella or adversely affect its Plan Area
distribution or abundance.

4.4.32

Hairy Orcutt Grass

The maximum acreage of hairy Orcutt grass habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–47, Hairy Orcutt Grass: Direct Impacts of Covered Activities [separate files]). The
one known occurrence of hairy Orcutt grass will not be adversely affected by the covered
activities and no take of this species is permitted until at least 8 new occurrences are discovered
or established in the Plan Area (Table 6-3 and Figure 4–47).
4.4.32.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of hairy Orcutt grass in unknown occurrences if present in affected habitat areas. For
example, plants and seeds could be removed from soil with construction of new structures and
plants could be crushed by construction- or maintenance-related equipment. Plants and seeds
could suffer mortality from contamination or changes to the in the hydrology of hairy Orcutt
grass habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.32.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled hairy Orcutt grass habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). No known occurrences of hairy Orcutt grass will
be impacted. As indicated in Tables 4-6 and 5-23, removal of plants in up to two currently
unknown occurrences that are discovered over the term of the BRCP is permitted once eight
additional occurrences are discovered and protected or established in the Plan Area. Indirect
effects of permanent development projects will result in reduced functions of up to 740 acres of
modeled habitat in the Plan Area, 222 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
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Figure O–27 in Appendix O and Table 4–8 provide the acreage of modeled hairy Orcutt grass
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.4.32.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled hairy Orcutt grass habitat (Table 4–9). Loss of
this habitat area could result in localized fragmentation habitat and/or disruption of seed or
pollen dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading
to reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual hairy Orcutt grass plants and impede their ability to photosynthesize or produce seed.
The potential for temporary direct effects on hairy Orcutt grass will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7. Based on an average 250foot distance from permanent new developments within which temporary direct effects will
occur for plant species (see Table 4–5), up to 740 acres of modeled hairy Orcutt grass habitat
will be temporarily directly affected by permanent development covered activities Plan Areawide 165, 222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of hairy Orcutt grass plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect hairy Orcutt grass habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled hairy Orcutt grass habitat will be permanently indirectly affected by permanent

165

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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development covered activities Plan Area-wide 166, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.32.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled hairy Orcutt grass modeled habitat outside of UPAs and distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on hairy Orcutt grass are the
same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on hairy Orcutt grass are
the same as described for the temporary direct effects of implementing permanent development
projects in the UPAs. The potential for temporary direct effects on hairy Orcutt grass will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 167, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of hairy Orcutt grass plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect hairy Orcutt grass habitat
adjacent to permanent development areas.

166
167

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled hairy Orcutt grass habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 168, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K)
4.4.32.3

Recurring Maintenance Activities

4.4.32.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on hairy Orcutt
grass (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on hairy Orcutt grass
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on hairy Orcutt
grass (see Table 4–1).
4.4.32.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on hairy Orcutt
grass (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on hairy Orcutt grass
(see Table 4–1).
168

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on hairy Orcutt
grass (see Table 4–1).
4.4.32.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing hairy Orcutt grass if present as a result of
operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
hairy Orcutt grass if present; however, BCAG will avoid removal of any occurrences discovered
within potential habitat restoration sites by BRCP biological surveys. The potential for
permanent direct effects on hairy Orcutt grass will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual hairy Orcutt grass plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on hairy Orcutt grass
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on hairy Orcutt grass.
4.4.32.5

Impacts on Critical Habitat

Approximately 8 acres of hairy Orcutt grass designated critical habitat (Unit 2) are present in the
Plan Area, all of which are located near (but not encompassing) the known occurrence of hairy
Orcutt grass along Highway 99 north of the Highway 149 interchange. The PCEs essential for
this species’ conservation as stated in the designation of critical habitat are as follows:
Topographic features characterized by isolated mound and intermound complex within a matrix
of surrounding uplands that result in continuously or intermittently flowing surface water in the
depressional features, including swales connecting the pools described in PCE (ii), providing for
dispersal and promoting hydroperiods of adequate length in the pools.
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Depressional features, including isolated vernal pools with underlying restrictive soil layers that
become inundated during winter rains and continuously hold water, or whose soils are saturated
for a period long enough to promote germination, flowering, and seed production of
predominantly annual native wetland species and typically exclude both native and nonnative
upland plant species in all but the driest years. As these features are inundated on a seasonal
basis, they do not promote the development of obligate wetland vegetation habitats typical of
permanently flooded emergent wetlands.
The implementation of proposed Highway 99 expansion and improvement projects and
associated maintenance activities could remove up to 8 acres of designated critical habitat.
Current land uses that completely occupy all of the designated critical habitat located in the Plan
Area consist of a portion of State Route 99, a metals scrap yard, and an abandoned section of a
contour rice field. These land uses predate the designation of critical habitat. The leveling
and/or paving over of the critical habitat has eliminated the characteristic vernal pool
topographic features defined in PCE 1 and has also either completely eliminated or severely
altered the characteristic seasonal hydrology defined in PCE 2. Therefore, because the PCEs no
longer exist within the designated critical habitat, no critical habitat will be degraded by the
proposed Highway 99 expansion and improvement projects and associated maintenance
activities.
Based on this assessment, the covered activities and conservation measures are not expected to
impact PCEs of designated critical habitat and will not preclude the ability to recover hairy
Orcutt grass.
4.4.32.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of hairy Orcutt grass within the Plan Area.
4.4.32.6.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled hairy Orcutt grass habitat (Tables 4–8 and 4–9) could result
in localized fragmentation and/or disruption of seed or pollen dispersal patterns in occupied
habitat adjacent to removed habitat areas potentially leading to reduction in genetic diversity or
the increased likelihood of stochastic factors extirpating small populations. No known
occurrences of hairy Orcutt grass will be removed. As indicated in Tables 4–6 and 5–23,
removal of plants in up to two currently unknown occurrences that are discovered over the term
of the BRCP is permitted once eight additional occurrences are discovered and protected or
established in the Plan Area. Permanent direct effects of these impacts will be avoided and
minimized with implementation of the applicable AMMs in Table 4–7.
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4.4.32.6.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled hairy Orcutt grass habitat
would result from the effects of covered activities, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on hairy Orcutt grass will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.32.6.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled hairy Orcutt grass habitat
would result from covered activities Plan Area-wide, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Permanent
indirect effects on hairy Orcutt grass will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.32.7

Overall Impact Likely to Result from Take

The primary threat to hairy Orcutt grass has been the historical loss of its habitat (USFWS 2005).
The covered activities will result in the loss of up to 1,422 acres of modeled habitat, representing
approximately 4 percent of the current extent of modeled habitat (see Table 4–8 and Figure 4–
47). Because modeled habitat overestimates the actual acreage of habitat in the Plan Area, the
acreage of actual habitat removed will be less. The one known occurrence of hairy Orcutt grass
in the Plan Area will not be impacted (Figure 4–47). As noted above, because the PCEs no
longer exist within the designated critical habitat, no critical habitat will be degraded within the
Plan Area.
Based on the available information regarding the status and distribution of hairy Orcutt grass (see
Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by hairy Orcutt grass. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities, Table 6-3) requires that no take of this species is permitted
until at least 8 new occurrences are discovered or established in the Plan Area. After the 8
additional occurrences are protected or established and with concurrence of USFWS and CDFW,
up to two occurrences discovered within proposed project footprints may be removed as long as
those occurrences do not include more than 20 percent of the mean annual number of plants in
protected occurrences. However, plants may not be removed if, in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
species. Implementation of the remaining applicable AMMs (see Tables 4–7 and 5–23) will
serve to further avoid and minimize impacts on hairy Orcutt grass.
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Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on hairy Orcutt grass or adversely affect its Plan Area
distribution or abundance.

4.4.33

Slender Orcutt Grass

The maximum acreage of slender Orcutt grass habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–48, Slender Orcutt Grass: Direct Impacts of Covered Activities [separate files]).
The two known occurrences of slender Orcutt grass will not be adversely affected by the covered
activities and no take of this species is permitted until at least eight new occurrences are
discovered or established in the Plan Area (Table 6-3 and Figure 4–48).
4.4.33.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of slender Orcutt grass in unknown occurrences if present in affected habitat areas.
For example, plants and seeds could be removed from soil with construction of new structures
and plants could be crushed by construction- or maintenance-related equipment. Plants and
seeds could suffer mortality from contamination or changes to the in the hydrology of slender
Orcutt grass habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.33.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled slender Orcutt grass habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). No known occurrences of slender Orcutt grass
will be impacted. As indicated in Tables 4–6 and 5–23, removal of plants in up to two currently
unknown occurrences that are discovered over the term of the BRCP is permitted once eight
additional occurrences are discovered and protected or established in the Plan Area. Indirect
effects of permanent development projects will result in reduced functions of up to 740 acres of
modeled habitat in the Plan Are, 222 acres of which overlap with areas subject to ongoing effects
of existing permanent developments a (see Appendix K).
Figure O–27 in Appendix O and Table 4–8 provide the acreage of modeled slender Orcutt grass
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
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4.4.33.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled slender Orcutt grass habitat (Table 4–9). Loss of
this habitat could result in localized fragmentation habitat and/or disruption of seed or pollen
dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading to
reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual slender Orcutt grass plants and impede their ability to photosynthesize or produce
seed. The potential for temporary direct effects on slender Orcutt grass will be avoided and
minimized with implementation of the applicable AMMs indicated in Table 4–7. Based on an
average 250-foot distance from permanent new developments within which temporary direct
effects will occur for plant species (see Table 4–5), up to 740 acres of modeled slender Orcutt
grass habitat will be temporarily directly affected by permanent development covered activities
Plan Area-wide 169, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of slender Orcutt grass plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect slender Orcutt grass habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740acres of
modeled slender Orcutt grass habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 170, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
169
170
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addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.33.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled slender Orcutt grass modeled habitat outside of UPAs and distributed among
all the CAZs (Table 4–9). The effects of such loss of modeled habitat on slender Orcutt grass are
the same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on slender Orcutt grass
are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on slender Orcutt
grass will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 171, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of slender Orcutt grass plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect slender Orcutt grass habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled slender Orcutt grass habitat will be permanently indirectly affected by permanent

171
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development covered activities Plan Area-wide 172, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K).
4.4.33.3

Recurring Maintenance Activities

4.4.33.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on slender Orcutt
grass (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on slender Orcutt
grass (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on slender Orcutt
grass (see Table 4–1).
4.4.33.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on slender Orcutt
grass (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on slender Orcutt
grass (see Table 4–1).

172
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on slender Orcutt
grass (see Table 4–1).
4.4.33.4

Effects of Covered Activities within Conservation Lands

Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing slender Orcutt grass if present as a result of
operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
slender Orcutt grass if present; however, BCAG will avoid removal of any occurrences
discovered within potential habitat restoration sites by BRCP biological surveys. The potential
for permanent direct effects on slender Orcutt grass will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual slender Orcutt grass plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on slender Orcutt
grass will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on slender Orcutt grass.
4.4.33.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of slender Orcutt grass within the Plan Area.
4.4.33.5.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled slender Orcutt grass habitat (Tables 4–8 and 4–9)
could result in localized fragmentation and/or disruption of seed or pollen dispersal patterns
in occupied habitat adjacent to removed habitat areas potentially leading to reduction in
genetic diversity or the increased likelihood of stochastic factors extirpating small populations.
No known occurrences of slender Orcutt grass will be removed. As indicated in Tables 4–6
and 5–23, removal of plants in up to two currently unknown occurrences that are discovered over
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the term of the BRCP is permitted once eight additional occurrences are discovered and
protected or established in the Plan Area. Permanent direct effects of these impacts will be
avoided and minimized with implementation of the applicable AMMs in Table 4–7.
4.4.33.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled slender Orcutt grass habitat
would result from the effects of covered activities, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on slender Orcutt grass will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.33.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 240 acres of modeled slender Orcutt grass
habitat would result from covered activities Plan Area-wide, 222 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Permanent
indirect effects on slender Orcutt grass will be avoided and minimized with implementation of
the applicable AMMs indicated in Table 4–7.
4.4.33.6

Overall Impact Likely to Result from Take

The primary threat to slender Orcutt grass has been the historical loss of its habitat (USFWS
2005). The covered activities will result in the loss of up to 1,422 acres of modeled habitat,
representing approximately 4 percent of the current extent of modeled habitat (see Table 4–8 and
Figure 4–48). Because modeled habitat overestimates the actual acreage of habitat in the Plan
Area, the acreage of actual habitat removed will be less. Neither of the 2 known occurrences of
slender Orcutt grass in the Plan Area will be impacted (Figure 4–48).
Based on the available information regarding the status and distribution of slender Orcutt grass
(see Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by slender Orcutt grass. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities, 23) requires that no take of this species is permitted until at
least 8 new occurrences are discovered or established in the Plan Area. After the 8 additional
occurrences are protected or established and with concurrence of USFWS and CDFW, up to two
occurrences discovered within proposed project footprints may be removed as long as those
occurrences do not include more than 20 percent of the mean annual number of plants in
protected occurrences. However, plants may not be removed if, in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
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species. Implementation of the remaining applicable AMMs (see Tables 4–7 and 5–23) will
serve to further avoid and minimize impacts on slender Orcutt grass.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on slender Orcutt grass or adversely affect its Plan Area
distribution or abundance.

4.4.34

Ahart’s Paronychia

The maximum acreage of Ahart’s paronychia habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 2,160 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
Temporary Direct and Permanent Indirect Effects of Covered Activities, and Figure 4–51, Ahart’s
Paronychia: Direct Impacts of Covered Activities [separate files]). No known occurrences of
Ahart’s paronychia will be adversely affected by the covered activities (Figure 4–51).
4.4.34.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Ahart’s paronychia in unknown occurrences if present in affected habitat areas.
For example, plants and seeds could be removed from soil with construction of new structures
and plants could be crushed by construction- or maintenance-related equipment. Plants and
seeds could suffer mortality from contamination or changes to the in the hydrology of Ahart’s
paronychia habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.34.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled Ahart’s paronychia habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). No known occurrences of Ahart’s paronychia will
be impacted. As indicated in Tables 4–6 and 5–23, removal of plants in up to eight (8) currently
unknown occurrences that are discovered over the term of the BRCP is permitted unless, in
consultation with USFWS and CDFW, it is determined that the proposed project would remove a
significant occurrence that is necessary to maintain the genetic diversity or maintain the regional
distribution of the species. Indirect effects of permanent development projects will result in
reduced functions of up to 740 acres of modeled habitat in the Plan Area, 222 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K, Temporary Direct and Permanent Indirect Effects of Covered Activities).
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Figure 5–34 and Table 4–8 provide the acreage of modeled Ahart’s paronychia habitat remaining
within the Plan Area (including BRCP protected lands and lands that are not impacted by the
covered activities) with full implementation of the covered activities.
4.4.34.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled Ahart’s paronychia habitat (Table 4–9). Loss of
this habitat area could result in localized fragmentation habitat and/or disruption of seed or
pollen dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading
to reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Ahart’s paronychia plants and impede their ability to photosynthesize or produce seed.
The potential for temporary direct effects on Ahart’s paronychia will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7. Based on an average 250foot distance from permanent new developments within which temporary direct effects will
occur for plant species (see Table 4–5), up to 740 acres of modeled Ahart’s paronychia habitat
will be temporarily directly affected by permanent development covered activities Plan Areawide 173, 222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K, Temporary Direct and Permanent Indirect Effects of Covered
Activities).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Ahart’s paronychia plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Ahart’s paronychia habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Ahart’s paronychia habitat will be permanently indirectly affected by permanent
173
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development covered activities Plan Area-wide 174, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K, Temporary Direct and
Permanent Indirect Effects of Covered Activities). Because temporary direct effects associated
with projects have been included within the footprint for permanent direct effects, the acreage of
permanent indirect effects for each project is the same as and not in addition to the acreage of
temporary direct effects (see Appendix K, Temporary Direct and Permanent Indirect Effects of
Covered Activities). These permanent indirect effects will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.34.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled Ahart’s paronychia modeled habitat outside of UPAs and distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on Ahart’s paronychia are the
same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on Ahart’s paronychia
are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on Ahart’s
paronychia will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 175, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K, Temporary Direct and Permanent Indirect Effects of
Covered Activities).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Ahart’s paronychia plants, alter the hydrology necessary for supporting its
174
175
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habitat, or introduce nonnative species that could negatively affect Ahart’s paronychia habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Ahart’s paronychia habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 176 , 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K, Temporary Direct and
Permanent Indirect Effects of Covered Activities). Because temporary direct effects associated
with projects have been included within the footprint for permanent direct effects, the acreage of
permanent indirect effects for each project is the same as and not in addition to the acreage of
temporary direct effects (see Appendix K, Temporary Direct and Permanent Indirect Effects of
Covered Activities).
4.4.34.3

Recurring Maintenance Activities

4.4.34.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Ahart’s
paronychia (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Ahart’s
paronychia (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Ahart’s
paronychia (see Table 4–1).
4.4.34.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Ahart’s
paronychia (see Table 4–1).

176
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Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Ahart’s
paronychia (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Ahart’s
paronychia (see Table 4–1).
4.4.34.4

Effects of Covered Activities within Conservation Lands

4.4.34.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Ahart’s paronychia if present as a result of
operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Ahart’s paronychia if present, however, BCAG will avoid removal of any occurrences
discovered within potential habitat restoration sites during BRCP biological surveys. The
potential for permanent direct effects on Ahart’s paronychia will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.34.4.2 Temporary Direct Effects
Temporary direct effects are associated with implementation of conservation measures include
introduction of contaminants and erosion and sedimentation associated with restoration related
activities (Table 4–1). These impacts could cover leaves and flowers on individual Ahart’s
paronychia plants and impede their ability to photosynthesize or produce seed. The primary
temporary direct effect on Ahart’s paronychia will be associated with restoration of up to 306
acres of vernal pool and other seasonal wetlands (see Table 5-5) within its modeled habitat.
Conversion of existing lower functioning grassland habitat (small extent of appropriate
hydrology) to higher functioning habitat (larger extent of appropriate hydrology) will
temporarily reduce the hydrological function of the restored habitat. The potential for temporary
direct effects on Ahart’s paronychia will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.34.4.3 Permanent Indirect Effects
Permanent indirect effects associated with implementation of conservation measures include
altered hydrology and the introduction of nonnative species (see Table 4–1). Impacts due to
altered hydrological function are not expected as vernal pool and other seasonal wetlands
restoration actions will increase the hydrological function necessary for supporting its habitat.
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Additionally, the potential for temporary direct effects on Ahart’s paronychia due to the negative
effects of nonnative species will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7 and through the implementation of the conservation
measures.
4.4.34.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Ahart’s paronychia within the Plan Area.
4.4.34.5.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled Ahart’s paronychia habitat (Tables 4–8 and 4–9) could
result in localized fragmentation and/or disruption of seed or pollen dispersal patterns in
occupied habitat adjacent to removed habitat areas potentially leading to reduction in genetic
diversity or the increased likelihood of stochastic factors extirpating small populations. No
known occurrences of Ahart’s paronychia will be removed (Table 4–8). As indicated in Table 63, however, removal of up to eight (8) currently unknown occurrences that are discovered over
the term of the BRCP is permitted unless, in consultation with USFWS and CDFW, it is
determined that the proposed project would remove a significant occurrence that is necessary to
maintain the genetic diversity or maintain the regional distribution of the species. Permanent
direct effects of these impacts will be avoided and minimized with implementation of the
applicable AMMs in Table 4–7.
4.4.34.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled Ahart’s paronychia habitat
would result from the effects of covered activities, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on Ahart’s paronychia will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.34.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled Ahart’s paronychia habitat
would result from covered activities Plan Area-wide, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Permanent
indirect effects on Ahart’s paronychia will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
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Overall Impact Likely to Result from Take

The primary threat to Ahart’s paronychia has been the historical loss of its habitat (CNPS 2010).
The covered activities will result in the loss of up to 1,422 acres of modeled habitat, representing
approximately 4 percent of the current extent of modeled habitat (see Table 4–8 and Figure 4–
49). Because modeled habitat overestimates the actual acreage of habitat in the Plan Area, the
acreage of actual habitat removed will be less. None of the 5 known occurrences of Ahart’s
paronychia in the Plan Area will be impacted (Figure 4–49).
Based on the available information regarding the status and distribution of Ahart’s paronychia
(see Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by Ahart’s paronychia. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities, Table 6-3) permits the removal of newly discovered
occurrences unless BCAG in coordination with USFWS and CDFW determines that those
occurrences are not necessary for the survival and recovery of Ahart’s paronychia.
Implementation of the remaining applicable AMMs (see Tables 4–7 and 5–23) will serve to
further minimize impacts on Ahart’s paronychia.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Ahart’s paronychia or adversely affect its Plan Area
distribution or abundance.

4.4.35

California Beaked-Rush

A habitat suitability model has not been developed for California beaked-rush because there is
insufficient information regarding its habitat requirements and the distribution of the physical
attributes that support its habitat in the Plan Area. None of the seven known occurrences of
California beaked-rush will be adversely affected by the covered activities (Table 4–8).
4.4.35.1

Effects Common among Covered Activities

Except for the seven known occurrences, California beaked-rush plants may be removed unless
in consultation with USFWS and CDFW, it is determined that the proposed project would
remove a significant occurrence that is necessary to maintain the genetic diversity or maintain
the regional distribution of the species and any potential impacts will be avoided or minimized
with implementation of the applicable AMMs indicated in Tables 4–7 and 5–23.
4.4.35.2

Permanent Development Projects

Permanent development projects will not affect currently known occurrences in the Plan Area.
As indicated in Tables 4–6 and 5–23, up to 8 currently unknown occurrences of California
beaked-rush may be removed by the covered activities. Direct and indirect effects of permanent
development projects on California beaked-rush will be minimized with implementation the
applicable AMMs indicated in Table 4–7.
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4.4.35.2.1 Within Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of newly
discovered California beaked-rush plants and habitat if present in project sites. Implementation
of the applicable AMMs in Table 4–7, however, will avoid impacts on any occurrences that are
necessary to maintain the distribution, abundance, and genetic diversity of newly discovered in
the Plan Area.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual California beaked-rush plants if present in project sites and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on California
beaked-rush will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new permanent developments in and adjacent to natural areas, altered hydrology,
and introduction of nonnative species (see Table 4–1). These effects could cause the direct
removal of California beaked-rush plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect California beaked-rush
habitat, if present, adjacent to permanent development areas. These affects will be minimized
with the implementation of the applicable AMMs described in Table 4–7.
4.4.35.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Direct effects of permanent development projects could result in the removal of newly
discovered California beaked-rush plants and habitat if present in project sites. Implementation
of the applicable AMMs in Table 4–7, however, will avoid impacts on any occurrences that are
necessary to maintain the distribution, abundance, and genetic diversity of California beakedrush in the Plan Area.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on California beakedrush are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on California
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beaked-rush will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
loss of California beaked-rush plants, alter the hydrology necessary for supporting its habitat, or
introduce nonnative species that could negatively affect California beaked-rush habitat adjacent
to permanent development areas.
4.4.35.3

Recurring Maintenance Activities

4.4.35.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on California
beaked-rush (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on California
beaked-rush (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on California
beaked-rush (see Table 4–1).
4.4.35.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on California
beaked-rush (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on California
beaked-rush (see Table 4–1).
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on California
beaked-rush (see Table 4–1).
4.4.35.4

Effects of Covered Activities within Conservation Lands

4.4.35.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing California beaked-rush if present as a result
of operating equipment and the potential for introduction of contaminants and for erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
California beaked-rush if present; however, BCAG will avoid removal of any occurrences
discovered within potential habitat restoration sites during BRCP biological surveys. The
potential for permanent direct effects on California beaked-rush will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7.
4.4.35.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual California beaked-rush plants if present and impede their ability
to photosynthesize or produce seed. The potential for temporary direct effects on California
beaked-rush will be avoided and minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.35.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on California beaked-rush.
4.4.35.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of California beaked-rush within the Plan Area.
4.4.35.5.1 Permanent Direct Effects
No known occurrences of California beaked-rush will be directly impacted by the covered
activities. As indicated in Table 6-3, however, removal of up to eight (8) currently unknown
occurrences that are discovered over the term of the BRCP is permitted unless, in consultation
with USFWS and CDFW, it is determined that the proposed project would remove a significant
occurrence that is necessary to maintain the genetic diversity or maintain the regional
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distribution of the species. If California beaked-rush plants are found within project sites,
coordination with USFWS and CDFW will prevent the removal of significant occurrences
necessary to maintain the genetic diversity or regional distribution of the species.
4.4.35.5.2 Temporary Direct Effects
Implementation of covered activities adjacent to occupied habitat could result in a temporary
reduction in the functions of California beaked-rush habitat. Temporary direct effects on
California beaked-rush will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.35.5.3 Permanent Indirect Effects
Construction of permanent development projects adjacent to occupied habitat could result in a
permanent reduction in the functions of California beaked-rush habitat if present. Permanent
direct effects on California beaked-rush will be avoided and minimized with implementation of
the applicable AMMs indicated in Table 4–7.
4.4.35.6

Overall Impact Likely to Result from Take

The occurrences of California beaked-rush in Little Chico Creek could be subjected to
overgrazing (CNDDB 2012) and are adjacent to an active rock mining quarry. None of the 7
known occurrences of California beaked-rush will be adversely affected by the covered activities
(Table 4–8).
Implementation of AMM3 (see Chapter 6, Conditions on Covered Activities, Table 6-3) requires
that none of the seven known occurrences may be removed. With concurrence of USFWS and
CDFW, newly discovered occurrences within proposed project footprints may be removed unless
it is determined that the proposed project would remove a significant occurrence that is necessary
to maintain the genetic diversity or maintain the regional distribution of the species.
Implementation of the remaining applicable AMMs (see Tables 4–7 and 5–23) will serve to
further avoid and minimize impacts on California beaked-rush.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on California beaked-rush or adversely affect its Plan Area
distribution or abundance.

4.4.36

Butte County Checkerbloom

The maximum acreage of Butte County checkerbloom habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 3,286 acres, representing
approximately 9 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–50, Butte County Checkerbloom: Direct Impacts of Covered Activities [separate
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files]). Eight of the 127 known occurrence of Butte County checkerbloom will be adversely
affected by the covered activities (Figure 4–50).
4.4.36.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Butte County checkerbloom in unknown occurrences if present in affected habitat
areas. For example, plants and seeds could be removed from soil with construction of new
structures and plants could be crushed by construction- or maintenance-related equipment.
Plants and seeds could suffer mortality from contamination or changes to the in the hydrology of
Butte County checkerbloom habitat, and invasive nonnative species could be introduced and
negatively affect its habitat. These potential impacts will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.36.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
2,638 acres of modeled Butte County checkerbloom habitat representing approximately 8 percent
of modeled habitat in the Plan Area (Table 4–8). Up to 8 of the 127 known occurrences of Butte
County checkerbloom will be removed by the covered activities (Table 4–8). In addition, as
indicated in Tables 4–6 and 5–23, removal of plants in permanent development activity
footprints and in up to 20 currently unknown occurrences of this species that are discovered over
the term of the BRCP is permitted unless, in consultation with USFWS and CDFW, it is
determined that the proposed project would remove a significant occurrence that is necessary to
maintain the genetic diversity or maintain the regional distribution of the species. Indirect
effects of permanent development projects will result in reduced functions of up to 648 acres of
modeled habitat in the Plan Area, 454 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
Figure O–29, Butte County Checkerbloom Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled Butte County
checkerbloom habitat remaining within the Plan Area (including BRCP protected lands and lands
that are not impacted by the covered activities) with full implementation of the covered
activities.
4.4.36.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, and the
Neal Road Drop-Off and Recycling Facility UPAs will result in permanent direct effects on up to
2,638 acres of modeled Butte County checkerbloom habitat and removal of up to 8 known
occurrences (Table 4–9). Loss of this habitat area could result in localized fragmentation habitat
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and/or disruption of seed or pollen dispersal patterns in occupied habitat adjacent to removed
habitat areas potentially leading to reduction in genetic diversity or the increased likelihood of
stochastic factors extirpating small populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Butte County checkerbloom plants and impede their ability to photosynthesize or
produce seed. The potential for temporary direct effects on Butte County checkerbloom will be
minimized with implementation of the applicable AMMs indicated in Table 4–7. Based on an
average 250-foot distance from permanent new developments within which temporary direct
effects will occur for plant species (see Table 4–5), up to 648 acres of modeled Butte County
checkerbloom habitat will be temporarily directly affected by permanent development covered
activities Plan Area-wide 177, 454 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Butte County checkerbloom plants, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect Butte County
checkerbloom habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 648 acres of
modeled Butte County checkerbloom habitat will be permanently indirectly affected by
permanent development covered activities Plan Area-wide 178, 454 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.36.2.2 Outside Urban Permit Areas
There are no effects on Butte County checkerbloom outside of the UPAs.
177
178

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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Recurring Maintenance Activities

4.4.36.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Butte County
checkerbloom (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Butte County
checkerbloom (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Butte County
checkerbloom (see Table 4–1).
4.4.36.3.2 Outside Urban Permit Areas
There are no effects on Butte County checkerbloom outside of the UPAs.
4.4.36.4

Effects of Covered Activities within Conservation Lands

4.4.36.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Butte County checkerbloom if present as a
result of operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Butte County checkerbloom if present; however, BCAG will avoid removal of any occurrences
discovered within potential habitat restoration sites during BRCP biological surveys. The
potential for permanent direct effects on Butte County checkerbloom will be avoided and
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.36.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Butte County checkerbloom plants if present and impede their
ability to photosynthesize or produce seed. The potential for temporary direct effects on Butte
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County checkerbloom will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
4.4.36.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Butte County checkerbloom.
4.4.36.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Butte County checkerbloom within the Plan Area.
4.4.36.5.1 Permanent Direct Effects
Loss of up to 2,638 acres of modeled Butte County checkerbloom habitat and 8 of 93 known
occurrences (Table 4–8) could result in localized fragmentation and/or disruption of seed or
pollen dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading
to reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations. In addition, as indicated in Tables 4–6 and 5–23, removal of plants in permanent
development activity footprints and in up to 20 currently unknown occurrences of this species
that are discovered over the term of the BRCP is permitted unless, in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
species. Permanent direct effects of these impacts will be minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.36.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 648 acres of modeled Butte County
checkerbloom habitat would result from the effects of covered activities, 454 acres of which
overlap with areas subject to ongoing effects of existing permanent developments s (see
Appendix K). Temporary direct effects on Butte County checkerbloom will be minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.36.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 648 acres of modeled Butte County
checkerbloom habitat would result from covered activities Plan Area-wide, 454 acres of which
overlap with areas subject to ongoing effects of existing permanent developments (see Appendix
K). Because temporary direct effects associated with projects have been included within the
footprint for permanent direct effects, the acreage of permanent indirect effects for each project
is the same as and not in addition to the acreage of temporary direct effects (see Appendix K).
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Permanent indirect effects on Butte County checkerbloom will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.36.6

Overall Impact Likely to Result from Take

The primary threats to Butte County checkerbloom are nonnative plants and possibly
development, and fire suppression (CNPS 2010). The covered activities, including conservation
measures, will result in the loss of up to 2,638 acres of modeled habitat, representing
approximately 8 percent of the current extent of modeled habitat (see Table 4–8 and Figure 4–
50). Because modeled habitat overestimates the actual acreage of habitat in the Plan Area, the
acreage of actual habitat removed will be less. Eight of the 127 known occurrence of Butte
County checkerbloom will be adversely affected by the covered activities (Figure 4–50).
Based on the available information regarding the status and distribution of Butte County
checkerbloom (see Appendix A), it is likely that the most of the modeled habitat that is removed
by the covered activities is unoccupied by Butte County checkerbloom. Implementation of
AMM3 (see Chapter 6, Conditions on Covered Activities, Table 6-3) permits the removal of
newly discovered occurrences unless BCAG in coordination with USFWS and CDFW
determines that those occurrences are not necessary for the survival and recovery of Butte
County checkerbloom. Implementation of the remaining applicable AMMs (see Tables 4–7 and
5–23) will serve to further minimize impacts on Butte County checkerbloom.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Butte County checkerbloom or adversely affect its Plan Area
distribution or abundance.

4.4.37

Butte County Golden Clover

The maximum acreage of Butte County golden clover habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 462 acres, representing
approximately 3 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–51, Butte County Golden Clover: Direct Impacts of Covered Activities [separate
files]). No known occurrences of Butte County golden clover will be adversely affected by the
covered activities (Figure 4–51).
4.4.37.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Butte County golden clover in unknown occurrences if present in affected habitat
areas. For example, plants and seeds could be removed from soil with construction of new
structures and plants could be crushed by construction- or maintenance-related equipment.
Plants and seeds could suffer mortality from contamination or changes to the in the hydrology of
Butte County golden clover habitat, and invasive nonnative species could be introduced and
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negatively affect its habitat. These potential impacts will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.37.2

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
236 acres of modeled Butte County golden clover habitat representing approximately 2 percent
of modeled habitat in the Plan Area (Table 4–8). No known occurrences of Butte County golden
clover will be removed by the covered activities (Table 4–8). As indicated in Tables 4–6 and
5-23, however, removal of plants in up to four currently unknown occurrences of this species
that are discovered over the term of the BRCP is permitted unless, in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
species. Indirect effects of permanent development projects will result in reduced functions of
up to 226 acres of modeled habitat in the Plan Area, 42 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K).
Figure O–30, Butte County Golden Clover Habitat in the Plan Area with full BRCP
Implementation in Appendix O and Table 4–8 provide the acreage of modeled Butte County
golden clover habitat remaining within the Plan Area (including BRCP protected lands and lands
that are not impacted by the covered activities) with full implementation of the covered
activities.
4.4.37.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, and State Route 99 UPAs will result in permanent direct
effects on up to 170 acres of modeled Butte County golden clover habitat (Table 4–9). Loss of
this habitat area could result in localized fragmentation habitat and/or disruption of seed or
pollen dispersal patterns in occupied habitat adjacent to removed habitat areas potentially leading
to reduction in genetic diversity or the increased likelihood of stochastic factors extirpating small
populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Butte County golden clover plants and impede their ability to photosynthesize or
produce seed. The potential for temporary direct effects on Butte County golden clover will be
minimized with implementation of the applicable AMMs indicated in Table 4–7. Based on an
average 250-foot distance from permanent new developments within which temporary direct
effects will occur for plant species (see Table 4–5), up to 226 acres of modeled Butte County
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golden clover habitat will be temporarily directly affected by permanent development covered
activities Plan Area-wide 179, 42 acres of which overlap with areas subject to ongoing effects of
existing permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Butte County golden clover plants, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect Butte County
golden clover habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 226 acres of
modeled Butte County golden clover habitat will be permanently indirectly affected by
permanent development covered activities Plan Area-wide 180, 42 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). These
permanent indirect effects will be minimized with implementation of the applicable AMMs
indicated in Table 4–7.
4.4.37.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 65
acres of modeled Butte County golden clover modeled habitat outside of UPAs and distributed
among all the CAZs (Table 4–9). The effects of such loss of modeled habitat on Butte County
golden clover are the same as described for the permanent direct effects of implementing
permanent development projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on Butte County golden
clover are the same as described for the temporary direct effects of implementing permanent
development projects in the UPAs. The potential for temporary direct effects on Butte County

179
180

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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golden clover will be minimized with implementation of the applicable AMMs indicated in
Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 226 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan
Area-wide 181, 42 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Butte County golden clover plants, alter the hydrology necessary for
supporting its habitat, or introduce nonnative species that could negatively affect Butte County
golden clover habitat adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 226 acres of
modeled Butte County golden clover habitat will be permanently indirectly affected by
permanent development covered activities Plan Area-wide 182, 42 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K).
4.4.37.3

Recurring Maintenance Activities

4.4.37.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Butte County
golden clover (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Butte County
golden clover (see Table 4–1).
181
182

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Butte County
golden clover (see Table 4–1).
4.4.37.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Butte County
golden clover (see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Butte County
golden clover (see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Butte County
golden clover (see Table 4–1).
4.4.37.4

Effects of Covered Activities within Conservation Lands

4.4.37.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Butte County golden clover if present as a
result of operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Butte County golden clover if present; however, BCAG will avoid removal of any occurrences
discovered within potential habitat restoration sites during BRCP biological surveys. The
potential for permanent direct effects on Butte County golden clover will be avoided and
minimized with implementation of the applicable AMMs indicated in Table 4–7.
4.4.37.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Butte County golden clover plants if present and impede their
ability to photosynthesize or produce seed. The potential for temporary direct effects on Butte
County golden clover will be avoided and minimized with implementation of the applicable
AMMs indicated in Table 4–7.
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4.4.37.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Butte County golden clover.
4.4.37.5

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Butte County golden clover within the Plan Area.
4.4.37.5.1 Permanent Direct Effects
Loss of up to 236 acres of modeled Butte County golden clover habitat (Tables 4–8 and 4–9)
could result in localized fragmentation and/or disruption of seed or pollen dispersal patterns in
occupied habitat adjacent to removed habitat areas potentially leading to reduction in genetic
diversity or the increased likelihood of stochastic factors extirpating small populations. In
addition, as indicated in Tables 4–6 and 5–23, removal of plants in up to four currently unknown
occurrences of this species that are discovered over the term of the BRCP is permitted unless, in
consultation with USFWS and CDFW, it is determined that the proposed project would remove a
significant occurrence that is necessary to maintain the genetic diversity or maintain the regional
distribution of the species. The acreage of removal of Butte County golden clover will be the
amount of actual habitat that is located within the area of affected modeled habitat. An
additional small, but indeterminable, amount of direct impacts could be associated with habitat
fragmentation. Permanent direct effects of these impacts will be minimized with implementation
of the applicable AMMs.
4.4.37.5.2 Temporary Direct Effects
A temporary reduction in the functions of up to 226 acres of modeled Butte County golden
clover habitat would result from the effects of covered activities, 42 acres of which overlap with
areas subject to ongoing effects of existing permanent developments (see Appendix K).
Temporary direct effects on Butte County golden clover will be minimized with implementation
of the applicable AMMs indicated in Table 4–7.
4.4.37.5.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 226 acres of modeled Butte County golden
clover habitat would result from covered activities Plan Area-wide, 42 acres of which overlap
with areas subject to ongoing effects of existing permanent developments (see Appendix K).
Because temporary direct effects associated with projects have been included within the footprint
for permanent direct effects, the acreage of permanent indirect effects for each project is the
same as and not in addition to the acreage of temporary direct effects (see Appendix K).
Permanent indirect effects on Butte County golden clover will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
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Overall Impact Likely to Result from Take

There are no known threats to Butte County golden clover as it appears to always have been a
rare species of very limited distribution. The covered activities will result in the loss of up to
236 acres of modeled habitat, representing approximately 2 percent of the current extent of
modeled habitat (see Table 4–8 and Figure 4–51). Because modeled habitat overestimates the
actual acreage of habitat in the Plan Area, the acreage of actual habitat removed will be less. No
known occurrences of Butte County golden clover will be adversely affected by the covered
activities (Figure 4–51).
Based on the available information regarding the status and distribution of Butte County golden
clover (see Appendix A), it is likely that the most of the modeled habitat that is removed by the
covered activities is unoccupied by Butte County golden clover. Implementation of AMM3 (see
Chapter 6, Conditions on Covered Activities) permits the removal of newly discovered
occurrences unless BCAG in coordination with USFWS and CDFW determines that those
occurrences are not necessary for the survival and recovery of Butte County golden clover.
Implementation of the remaining applicable AMMs (see Tables 4–7 and 5–23) will serve to
further minimize impacts on Butte County golden clover.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Butte County golden clover or adversely affect its Plan Area
distribution or abundance.

4.4.38

Greene’s Tuctoria

The maximum acreage of Greene’s tuctoria habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is 2,162 acres, representing
approximately 6 percent of the current extent of modeled habitat (see Table 4–8, Appendix K,
and Figure 4–52, Greene’s Tuctoria: Direct Impacts of Covered Activities [separate files]). The
5 known occurrences of Greene’s tuctoria will not be adversely affected by the covered activities
and no take of this species is permitted until at least 4 new occurrences are discovered or
established in the Plan Area. (Table 6-3 and Figure 4–52).
4.4.38.1

Effects Common among Covered Activities

Actions undertaken to implement the covered activities (e.g., operation of equipment for
construction, habitat restoration, and recurring maintenance activities) could result in damage or
destruction of Greene’s tuctoria in unknown occurrences if present in affected habitat areas. For
example, plants and seeds could be removed from soil with construction of new structures and
plants could be crushed by construction- or maintenance-related equipment. Plants and seeds
could suffer mortality from contamination or changes to the in the hydrology of Greene’s
tuctoria habitat, and invasive nonnative species could be introduced and negatively affect its
habitat. These potential impacts will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
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Chapter 4

Permanent Development Projects

Direct effects of permanent development projects will result in the permanent removal of up to
1,422 acres of modeled Greene’s tuctoria habitat representing approximately 4 percent of
modeled habitat in the Plan Area (Table 4–8). No known occurrences of Greene’s tuctoria will
be impacted. As indicated in Tables 4–6 and 5–23, removal of plants in up to two currently
unknown occurrences that are discovered over the term of the BRCP is permitted once four
additional occurrences are discovered and protected or established in the Plan Area. Indirect
effects of permanent development projects will result in reduced functions of up to 740 acres of
modeled habitat in the Plan Area, 222 acres of which overlap with areas subject to ongoing
effects of existing permanent developments (see Appendix K).
Figure O–27 in Appendix O and Table 4–8 provide the acreage of modeled Greene’s tuctoria
habitat remaining within the Plan Area (including BRCP protected lands and lands that are not
impacted by the covered activities) with full implementation of the covered activities.
4.4.38.2.1 Within Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects within the Chico, Foothill Area, Neal Road
Drop-Off and Recycling Facility, Oroville, and State Route 99 UPAs will result in permanent
direct effects on up to 1,313 acres of modeled Greene’s tuctoria habitat (Table 4–9), which
could result in localized fragmentation habitat and/or disruption of seed or pollen dispersal
patterns in occupied habitat adjacent to removed habitat areas potentially leading to reduction in
genetic diversity or the increased likelihood of stochastic factors extirpating small populations.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). These impacts could cover leaves and flowers on
individual Greene’s tuctoria plants and impede their ability to photosynthesize or produce seed.
The potential for temporary direct effects on Greene’s tuctoria will be avoided and minimized
with implementation of the applicable AMMs indicated in Table 4–7. Based on an average 250foot distance from permanent new developments within which temporary direct effects will
occur for plant species (see Table 4–5), up to 740 acres of modeled Greene’s tuctoria habitat will
be temporarily directly affected by permanent development covered activities Plan Area-wide 183,
222 acres of which overlap with areas subject to ongoing effects of existing permanent
developments (see Appendix K).

183

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Greene’s tuctoria plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Greene’s tuctoria habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Greene’s tuctoria habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 184, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K). These permanent indirect
effects will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.38.2.2 Outside Urban Permit Areas
Permanent Direct Effects
Implementation of permanent development projects will result in permanent direct effects on 109
acres of modeled Greene’s tuctoria modeled habitat outside of UPAs and distributed among all
the CAZs (Table 4–9). The effects of such loss of modeled habitat on Greene’s tuctoria are the
same as described for the permanent direct effects of implementing permanent development
projects in the UPAs.
Temporary Direct Effects
Temporary direct effects are associated with construction of permanent development projects
and include introduction of contaminants and erosion and sedimentation associated with
construction related activities (Table 4–1). The effects of these impacts on Greene’s tuctoria are
the same as described for the temporary direct effects of implementing permanent development
projects in the UPAs. The potential for temporary direct effects on Greene’s tuctoria will be
avoided and minimized with implementation of the applicable AMMs indicated in Table 4–7.
Based on an average 250-foot distance from permanent new developments within which
temporary direct effects will occur for plant species (see Table 4–5), up to 740 acres of modeled
habitat will be temporarily directly affected by permanent development covered activities Plan

184

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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Area-wide 185, 222 acres of which overlap with areas subject to ongoing effects of existing
permanent developments (see Appendix K).
Permanent Indirect Effects
Permanent indirect effects of permanent development projects include increased human activity
associated with new recreational developments in and adjacent to natural areas, altered
hydrology, and introduction of nonnative species (see Table 4–1). These effects could cause the
direct removal of Greene’s tuctoria plants, alter the hydrology necessary for supporting its
habitat, or introduce nonnative species that could negatively affect Greene’s tuctoria habitat
adjacent to permanent development areas.
Based on an average 250-foot distance from permanent new developments within which
permanent indirect effects will occur for plant species (see Table 4–5), up to 740 acres of
modeled Greene’s tuctoria habitat will be permanently indirectly affected by permanent
development covered activities Plan Area-wide 186, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Because temporary
direct effects associated with projects have been included within the footprint for permanent
direct effects, the acreage of permanent indirect effects for each project is the same as and not in
addition to the acreage of temporary direct effects (see Appendix K).
4.4.38.3

Recurring Maintenance Activities

4.4.38.3.1 Within Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Greene’s tuctoria
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Greene’s tuctoria
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Greene’s
tuctoria (see Table 4–1).

185
186

Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
Impacts outside UPAs will be less than shown because the acreage of impact includes impacts inside UPAs.
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4.4.38.3.2 Outside Urban Permit Areas
Permanent Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent direct effects on Greene’s tuctoria
(see Table 4–1).
Temporary Direct Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in temporary direct effects on Greene’s tuctoria
(see Table 4–1).
Permanent Indirect Effects
There are no additional impact mechanisms associated with implementation of recurring
maintenance activities that are expected to result in permanent indirect effects on Greene’s
tuctoria (see Table 4–1).
4.4.38.4

Effects of Covered Activities within Conservation Lands

4.4.38.4.1 Permanent Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Greene’s tuctoria if present as a result of
operating equipment and the potential for introduction of contaminants and erosion and
sedimentation (Table 4–1). Habitat restoration actions could remove unknown occurrences of
Greene’s tuctoria if present; however, BCAG will avoid removal of any occurrences discovered
within potential habitat restoration sites during BRCP biological surveys. The potential for
permanent direct effects on Greene’s tuctoria will be avoided and minimized with
implementation of the applicable AMMs indicated in Table 4–7.
4.4.38.4.2 Temporary Direct Effects
Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could cause localized erosion and sedimentation that could temporarily cover
leaves and flowers on individual Greene’s tuctoria plants if present and impede their ability to
photosynthesize or produce seed. The potential for temporary direct effects on Greene’s tuctoria
will be avoided and minimized with implementation of the applicable AMMs indicated in
Table 4–7.
4.4.38.4.3 Permanent Indirect Effects
Implementation of the conservation measures are not expected to result in permanent indirect
effects on Greene’s tuctoria.
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Chapter 4

Impacts on Critical Habitat

Approximately 8 acres of Greene’s tuctoria designated critical habitat (Unit 2) are present in the
Plan Area, all of which are located near (but not encompassing) the known occurrence of
Greene’s tuctoria along Highway 99 north of the Highway 149 interchange. The PCEs essential
for this species’ conservation as stated in the designation of critical habitat are as follows:
Topographic features characterized by isolated mound and intermound complex within a matrix
of surrounding uplands that result in continuously or intermittently flowing surface water in the
depressional features, including swales connecting the pools described in PCE (ii), providing for
dispersal and promoting hydroperiods of adequate length in the pools.
Depressional features, including isolated vernal pools with underlying restrictive soil layers that
become inundated during winter rains and continuously hold water, or whose soils are saturated
for a period long enough to promote germination, flowering, and seed production of
predominantly annual native wetland species and typically exclude both native and nonnative
upland plant species in all but the driest years. As these features are inundated on a seasonal
basis, they do not promote the development of obligate wetland vegetation habitats typical of
permanently flooded emergent wetlands.
The implementation of proposed Highway 99 expansion and improvement projects and
associated maintenance activities could remove up to 8 acres of designated critical habitat.
Current land uses that completely occupy all of the designated critical habitat located in the Plan
Area consist of a portion of State Route 99, a metals scrap yard, and an abandoned section of a
contour rice field. These land uses predate the designation of critical habitat. The leveling
and/or paving over of the critical habitat has eliminated the characteristic vernal pool
topographic features defined in PCE 1 and has also either completely eliminated or severely
altered the characteristic seasonal hydrology defined in PCE 2. Therefore, because the PCEs no
longer exist within the designated critical habitat, no critical habitat will be degraded by the
proposed Highway 99 expansion and improvement projects and associated maintenance
activities.
Based on this assessment, the covered activities and conservation measures are not expected to
impact PCEs of designated critical habitat and will not preclude the ability to recover Greene’s
tuctoria.
4.4.38.6

Estimated Level of Take

Implementation of all BRCP covered activities will result in the following level of estimated take
of Greene’s tuctoria within the Plan Area.
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4.4.38.6.1 Permanent Direct Effects
Loss of up to 1,422 acres of modeled Greene’s tuctoria habitat (Tables 4–8 and 4–9) could result
in localized fragmentation and/or disruption of seed or pollen dispersal patterns in occupied
habitat adjacent to removed habitat areas potentially leading to reduction in genetic diversity or
the increased likelihood of stochastic factors extirpating small populations. No known
occurrences of Greene’s tuctoria will be removed. As indicated in Tables 4–6 and 5–23, removal
of plants in up to two currently unknown occurrences that are discovered over the term of the
BRCP is permitted once four additional occurrences are discovered and protected or established
in the Plan Area. Permanent direct effects of these impacts will be avoided and minimized
with implementation of the applicable AMMs in
Table 4–7.
4.4.38.6.2 Temporary Direct Effects
A temporary reduction in the functions of up to 740 acres of modeled Greene’s tuctoria habitat
would result from the effects of covered activities, 222 acres of which overlap with areas subject
to ongoing effects of existing permanent developments (see Appendix K). Temporary direct
effects on Greene’s tuctoria will be avoided and minimized with implementation of the
applicable AMMs indicated in
Table 4–7.
4.4.38.6.3 Permanent Indirect Effects
A permanent reduction in the functions of up to 740 acres of modeled Greene’s tuctoria habitat
would result from covered activities Plan Area-wide, 222 acres of which overlap with areas
subject to ongoing effects of existing permanent developments (see Appendix K). Because
temporary direct effects associated with projects have been included within the footprint for
permanent direct effects, the acreage of permanent indirect effects for each project is the same as
and not in addition to the acreage of temporary direct effects (see Appendix K). Permanent
indirect effects on Greene’s tuctoria will be avoided and minimized with implementation of the
applicable AMMs indicated in Table 4–7.
4.4.38.7

Overall Impact Likely to Result from Take

The primary threat to Greene’s tuctoria has been the historical loss of its habitat (USFWS 2005).
The covered activities will result in the loss of up to 1,422 acres of modeled habitat,
representing approximately 4 percent of the current extent of modeled habitat (see Table 4–8
and Figure 4–52). Because modeled habitat overestimates the actual acreage of habitat in the
Plan Area, the acreage of actual habitat removed will be less. The four known extant
occurrences of Greene’s tuctoria in the Plan Area will not be impacted (Figure 4–52). As noted
above, because the PCEs no longer exist within the designated critical habitat, no critical habitat
will be degraded within the Plan Area.
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Based on the available information regarding the status and distribution of Greene’s tuctoria (see
Appendix A), it is likely that the most of the modeled habitat that is removed by the covered
activities is unoccupied by Greene’s tuctoria. Implementation of AMM3 (see Chapter 6,
Conditions on Covered Activities) requires that no take of this species is permitted until at least 4
new occurrences are discovered or established in the Plan Area. After the 4 additional
occurrences are protected or established and with concurrence of USFWS and CDFW, up to two
occurrences discovered within proposed project footprints may be removed as long as those
occurrences do not include more than 20 percent of the mean annual number of plants in
protected occurrences. However, plants may not be removed if, in consultation with USFWS
and CDFW, it is determined that the proposed project would remove a significant occurrence
that is necessary to maintain the genetic diversity or maintain the regional distribution of the
species. Implementation of the remaining applicable AMMs (see Tables 4–7 and 5–23) will
serve to further avoid and minimize impacts on Greene’s tuctoria.
Based on this evaluation, implementation of the covered activities is not expected to result in
adverse population-level effects on Greene’s tuctoria or adversely affect its Plan Area
distribution or abundance.

4.5

REQUESTED LEVEL OF TAKE AND PERMIT COVERAGE

This section describes the level of BRCP incidental take requested for coverage under ESA
section 10(a)(1)(B) and Natural Community Conservation Planning Act (NCCPA) section 2835
permits (referred to collectively as the “Permits”) issued for the BRCP. This request is based on
the assessment of impacts of the covered activities on natural communities and covered species
described in Sections 4.3 and Section 4.4 with implementation of all applicable avoidance and
minimization measures (Table 4–8, Chapter 6, Conditions on Covered Activities), and the
assessment of impacts on covered species on lands covered under neighboring landowner
agreements (see Section 8.9, Neighboring Land Owner Assurances).

4.5.1

Natural Communities

Table 4–4 presents the maximum extent of removal (permanent direct effects) of natural
communities and agricultural habitats, as mapped in the BRCP land cover mapping (Chapter 3,
Ecological Baseline Conditions), that would result from implementation of permanent
development and recurring maintenance covered activities. The maximum extent of temporary
direct and permanent indirect impacts on natural communities and agricultural habitats that
would result from implementation of the covered activities are presented in Table K-1,
Temporary Direct and Permanent Indirect Effects of the Covered Activities on Natural
Communities and Agricultural Habitats (in Appendix K). These natural communities support
occurrences and habitat of covered species and all take of covered species resulting from
removal of these natural communities is requested for coverage under the Permits.
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Covered Species

Table 4–9 presents the maximum extent of habitat for each covered species, as modeled for the
BRCP (Appendix A), requested under the Permits issued for the BRCP that could be removed by
permanent development and recurring maintenance activities. Limits on the direct removal of
covered plant species occurrences and take of covered wildlife species occurrences are identified
in Table 4–6. Maximum allowable habitat removal for covered species is by CAZ and UPA
using the species habitat models generated from the BRCP GIS dataset for covered activities.
All federal and state take of covered wildlife species and federal damage or destruction and state
take of covered plant species associated with implementation of the covered activities as
described in Section 4.4, with application of the avoidance and minimization measures described
in Chapter 6, Conditions on Covered Activities is requested for authorization under the take
permits. Specific prohibitions on federal and state take for specific covered species described in
Table 4–6 will be followed. Take of covered species that are “fully protected” under the
California Fish and Game Code 187 (greater sandhill crane, California black rail, white-tailed kite,
and bald eagle) is requested as a part of the Section 2835 authorization, but only for deaths of
individuals that might result from habitat removal by covered activities. No direct mortality of
individuals of fully protected species from covered activities is anticipated nor requested to be
covered by the permit.
Periodic and ongoing modification of habitat that supports covered species associated with
implementation of the recurring maintenance activities described in Chapter 2, Covered
Activities, are requested to be covered under the take permits with implementation of applicable
avoidance and minimization measures.
All temporary direct and permanent indirect effects, up to the maximum extent of these impacts
indicated in Table K-2, Acreage of Temporary Direct and Permanent Indirect Effects of the
Covered Activities on Covered Species Habitat (in Appendix K), of the covered activities on
covered species associated with implementation of applicable avoidance and minimization
measures are requested to be covered under the take permits.

4.5.3

Conservation Strategy Implementation

The requested level of take resulting from direct and indirect impacts of implementing the
Conservation Strategy including the conservation measures and avoidance and minimization
measures described in Section 5.4; the monitoring actions described in Chapter 7, Monitoring
and Adaptive Management; and directed studies and other adaptive management actions that
may be implemented through the adaptive management process described in Chapter 7,
Monitoring and Adaptive Management includes the following:

187

California Fish and Game Code Sections 3511 (birds), 4700 (mammals), 5050 (reptiles and amphibians) and 5515 (fish).
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•

Permanent and temporary direct and indirect impacts on covered species associated with
the restoration of covered species habitats on 1,118 acres of land supporting existing
covered species habitats (CM4, Develop and Implement Site Specific Wetland and
Riparian Restoration Plans in Section 5.4.2.1, Table 5-7) as described in Section 4.4;

•

All impacts described in Section 4.4 associated with implementation of conservation
measures CM1–CM3 and CM5–CM14 (Section 5.4) that may result in take of covered
species;

•

All take of covered species that may result from implementation of the avoidance and
minimization measures (Chapter 6, Conditions on Covered Activities);

•

All take of covered species that may be associated with implementation of the monitoring
program (Section 7.2, Monitoring Program); and

•

All take of covered species that may be associated with implementation of directed
studies 188 and other adaptive management actions that may be implemented through the
adaptive management process described in Section 7.3, Adaptive Management Plan.

4.5.4

Neighboring Landowner Agreements

Take of covered species on “neighboring lands” within 0.5 mile of BRCP conservation lands
may be covered under the Permits through neighboring landowner agreements entered into by
participating land owners (see Section 8.9). Take of covered species as a result of routine and
on-going agricultural practices on up to 2,105 acres of neighboring agricultural lands (see
Section 8.91, Eligible Lands and Estimated Enrollment) that is in excess of baseline conditions
for the covered species on those lands is requested to be covered under the Permits.

4.6

CUMULATIVE EFFECTS

The ESA regulations define cumulative effects as “those effects of future State or private
activities, not involving federal activities, that are reasonably certain to occur within the action
area of the federal action subject to consultation” (50 CFR §402.02). In the case of the BRCP,
the “federal action” is the issuance of incidental take permits by USFWS and NMFS and the
federal “action area” is the BRCP Plan Area, as no impacts of covered activities are anticipated
to extend beyond the Plan Area boundary. This definition only applies to ESA section 7
analyses and differs from the broader definition under NEPA and CEQA. The BRCP EIR/EIS
presents a thorough analysis of the cumulative effects of all projects (i.e., federal and nonfederal)
when combined with the effects of the covered activities.

188

Take of covered species that may be associated with implementation of directed studies will be identified by BCAG and
approved by USFWS, NMFS, and DFG before study-related actions that could result in take are implemented. Note that such
take may be authorized under separate ESA section 10(a)(1)(A) scientific and enhancement permits issued to individuals
conducting the research.
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This section addresses the cumulative effects on covered species and their habitat from state,
local, and private actions in the Plan Area that are not included in the BRCP covered activities
and BRCP Conservation Strategy and could be implemented during the term of the BRCP. This
analysis of cumulative effects is not a requirement under ESA section 10 or Natural Community
Conservation Planning Act (NCCPA), but serves to support the cumulative effects analysis
required for the USFWS and NMFS internal ESA section 7 BRCP consultations.
The following sections describe the probable effects of foreseeable nonfederal projects on
covered species.

4.6.1

Flood Control Infrastructure and Improvements

The California Department of Water Resources (DWR) maintains flood control levees along the
Feather River and Cherokee Canal. Levee maintenance activities are expected to be ongoing
throughout the term of the BRCP. DWR levee maintenance and improvement activities are
expected to result in the periodic removal of riparian vegetation that may support habitat for
western yellow-billed cuckoo, yellow-breasted chat, and valley elderberry longhorn beetle
between levee improvement and maintenance events. Waterside levee improvements and
maintenance activities and channel stabilization activities could remove or degrade in-channel
structure (e.g., in-channel woody debris, channel substrate composition, and channel side
vegetation) that support habitat for the covered fish species. Ongoing maintenance of levees and
channel banks will perpetuate conditions that inhibit the natural floodplain processes (i.e.,
sedimentation, erosion, and channel migration) that support the establishment of riparian
vegetation that provides habitat for riparian-associated covered species and rearing and spawning
habitat for the covered fish species.
DWR’s FloodSafe Program is in the process of developing the Central Valley Flood Control
Improvement Program which will identify flood improvement projects to be implemented over
many years in the Central Valley (DWR 2010). The draft plan identified a potential
development of a new flood bypass for the Feather River by modifying the configuration and
operation of Cherokee Canal (DWR 2011). Development and operation of Cherokee Canal as a
flood bypass would remove agricultural lands from production of crop types that support habitat
for greater sandhill crane, Swainson’s hawk, white-tailed kite, giant garter snake, and western
pond turtle. Additional agricultural lands could be removed from production during years the
bypass is operated if the timing of flooding precludes cultivation of crops or if the frequency of
bypass operation is such that it becomes no longer economically feasible to farm within the flood
footprint of the bypass. Operation of the bypass could also result in drowning of giant garter
snakes that hibernate within the bypass and that cannot escape inundation and would create a
barrier to north-south movement of giant garter snake within its current habitat. This proposed
Feather River Bypass along the alignment of the existing Cherokee Canal was subsequently
removed from the Final Central Valley Board Protection Plan adopted by the Central Valley
Flood Protection Board on June 29, 2012 (California Farm Bureau Federation 2012) and
therefore the impacts described here would presumably not occur.
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Ongoing Management and Use of CDFW Wildlife Areas

The Oroville Wildlife Area and Gray Lodge Wildlife Area are located within the Plan Area. The
Oroville Wildlife Area is managed primarily for controlled recreation (e.g., hunting, camping,
and fishing) and Graylodge Wildlife Area is managed primarily to provide habitat for wintering
waterfowl and for waterfowl and upland game hunting. Management of the Oroville Wildlife
Area includes maintenance of existing recreational access and facilities. Any proposed
expansion of these facilities could result in removal of riparian, wetland, and herbaceous land
cover types that support modeled habitat for tricolored blackbird, western burrowing owl,
American peregrine falcon, Swainson’s hawk, white-tailed kite, western pond turtle, western
spadefoot toad, valley elderberry longhorn beetle, and covered vernal pool shrimp and plant
species. Effects of removing these habitats on associated covered species, however, are expected
to be minimal because CDFW is expected to design any such expansion of facilities to minimize
impacts on sensitive resources. In addition, under CM6, Maintain and Enhance Covered Species
Habitat on Public and Easement Habitat Lands, BCAG will work with CDFW to identify means
by which this wildlife area can be managed to benefit covered species.
Effects of any expansion of Gray Lodge Wildlife Area recreational facilities on covered species
are expected to be the same as described for the Oroville Wildlife Area. Habitat management
practices (e.g., the areal extent of maintained habitat types, water and other management
practices) implemented on the Graylodge Wildlife Area are expected to change over the term of
the BRCP. Changes in the acreage of each managed habitat could reduce or increase the
availability or value of habitat for American peregrine falcon, Swainson’s hawk, white-tailed
kite, bald eagle, giant garter snake, and western pond turtle. In addition, under CM6, Maintain
and Enhance Covered Species Habitat on Public and Easement Habitat Lands, BCAG will
coordinate with CDFW to identify means by which this wildlife area can be managed to benefit
covered species.

4.6.3

Wind Energy Development

The Butte County General Plan identifies as a land use the construction and operation of wind
turbines on lands designated as agriculture within its jurisdiction (Butte County General Plan
2030, update 2012-04-18). Wind turbine farms are expected to be few in number and relatively
small. Construction of wind turbine towers would remove agricultural, grassland, and grassland
with vernal swale complex land cover types within the footprint of towers and appurtenant
facilities (e.g., maintenance roads and transmission lines). Removal of these land cover types
could remove habitat for the following 28 covered species.
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•

Tricolored blackbird

•

Ferris’ milkvetch

•

Western burrowing owl

•

Lesser saltscale

•

Greater sandhill crane

•

Hoover’s spurge

•

American peregrine falcon

•

Ahart’s dwarf rush

•

Swainson’s hawk

•

Red Bluff dwarf rush

•

White-tailed kite

•

Butte County meadowfoam

•

Bald eagle

•

Veiny monardella

•

Giant garter snake

•

Hairy Orcutt grass

•

Western pond turtle

•

Slender Orcutt grass

•

Western spadefoot toad

•

Ahart’s paronychia

•

Valley elderberry longhorn beetle

•

California beaked-rush

•

Vernal pool tadpole shrimp

•

Butte County checkerbloom

•

Conservancy fairy shrimp

•

Butte County golden clover

•

Vernal pool fairy shrimp

•

Greene’s tuctoria

Rotating wind turbine blades are known to cause mortality or injury in birds and bats during
seasonal migrations and local foraging flights. The susceptibility of each species for wind
turbine fatalities is a function of their flight behavior (e.g., flying height above the ground), wind
speed, and atmospheric conditions (e.g., foggy conditions). Operation of wind turbines in the
Plan Area could result in injury and mortality of individuals of the following covered species:
tricolored blackbird, Western yellow-billed cuckoo, western burrowing owl, greater sandhill
crane, American peregrine falcon, Swainson’s hawk, white-tailed kite, and bald eagle.

4.6.4

Utilities Infrastructure

During the term of BRCP implementation, new or replacement gas and electric utility
infrastructure and facilities (e.g., gas pipelines, electric transmission lines, and substations) that
are not covered under the BRCP 189 could be constructed and operated within the Plan Area.
Depending on where such facilities are be located, the constructed footprints of these and
associated facilities (e.g., maintenance roads), habitat for all of the covered bird, reptile,
amphibian, invertebrate, and plant species could be removed. New above ground electric
transmission lines would also create a collision and electrocution hazard for each of the covered
bird species, though sandhill cranes and covered raptors are likely to be more susceptible to these
hazards because of their foraging flight habits.

189

Note that many gas, electric transmission, and other utility lines are covered under the BRCP – see Chapter 2, Covered
Activities.
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Agricultural and Ranching Practices

Routine cultivation practices on agricultural lands and grazing practices will continue over the
term of the BRCP.
Ongoing ranching operations such as road construction, road maintenance, and livestock grazing
may limit or degrade habitat for covered species, including western pond turtle, foothill yellowlegged frog, vernal pool invertebrates, and grassland and vernal pool plant species. Ranching
activities such as pond maintenance and moderate livestock grazing, however, contribute to
maintaining habitat functions for associated covered species, such as western pond turtle and
western spadefoot toad. Rodent control on grazing lands not brought into the BRCP
conservation land system may adversely affect western burrowing owl through reductions in
prey and nesting habitat. Pesticide runoff from agricultural lands could reduce water quality in
covered fish species habitats. Some ongoing cultivated agricultural activities may limit or
degrade foraging habitat for tricolored blackbird and western burrowing owl. Covered species
could be trampled by cattle in ranchlands and habitat could be lost due to agricultural practices
that change the hydrology of an area.
Water transfers that result in fallowing or idling farm land or changing the mix of crop types
grown could remove or increase/decrease the function of crop lands as habitat for agriculturalassociated covered species, such as greater sandhill crane, American peregrine falcon,
Swainson’s hawk, bald eagle, giant garter snake, and western pond turtle. For example,
fallowing or idling of rice land would remove habitat for the greater sandhill crane, giant garter
snake, and western pond turtle while creating foraging habitat for Swainson’s hawk. Water
transfers may also directly affect the availability of aquatic habitat for giant garter snake and
western pond turtle (e.g., dewatering of conveyance channels that support habitat) and flow and
water quality conditions for covered fish species. Changes in crop types and cropping practices
in response to changing agricultural markets and new technologies can result in similar effects on
agricultural-associated covered species.
Conversion of natural habitats to agriculture or seasonal wetlands may result in removing habitat
for covered species (e.g., vernal pools as habitat for associated covered species) or altering the
function of the converted land as habitat for covered species (e.g., conversion of grassland to
cropland may result in increasing or decreasing the foraging habitat value of the converted land
for Swainson’s hawk, depending on the crop types that are grown). Similarly, grading of
ranching lands may remove or reduce the function of vernal pools and grassland as habitat for
associated covered species. Individuals engaging in actions to grade or alter vernal pool habitats
are required to first obtain permits under section 404 of the CWA, ESA, and/or California
Endangered Species Act (CESA).
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Commercial Firewood Harvest

Harvest of blue oak and other native trees in oak woodland and savanna communities could
remove nesting and roosting habitat for bald eagle, Swainson’s hawk, and white-tailed kite. The
effects of commercial harvest, however, is expected to minimal on the availability of habitat for
these species (which commonly nest and roost in single or sparse stands of trees) unless active
nest and roost sites are removed.

4.6.7

Existing and New Roadways

Ongoing vehicular traffic on existing roadways, private roads, and new roadways that are not
covered under the BRCP (e.g., ranchland access roads) will continue to result in collisions and
subsequent mortality or injury of susceptible covered species (e.g., giant garter snake, western
pond turtle, foothill yellow-legged frog) and, to a lesser extent, covered bird species (the
behaviors and mobility of the covered bird species along roadways typically result in low risk for
vehicle collisions).

4.6.8

Summary of the Effects of Covered Activities in Addition to
Cumulative Effects

Effects of implementing the BRCP covered activities, including BRCP conservation measures,
include removal of covered species habitat and the harassment, injury and mortality of covered
species. Though habitat for riparian- and emergent wetland-associated covered species will be
removed, implementation of habitat restoration actions will result in a net increase in habitat for
these species. In addition, implementation of the BRCP conservation measures will protect over
90,000 acres of existing upland and wetland natural communities and 52 miles of perennial and
intermittent streams that support habitat for the covered species. Restored and protected habitats
will also be managed to maintain and improve habitat conditions for covered species and will be
geographically distributed to ensure connectivity among protected and remaining unprotected
habitat areas within and outside of the Plan Area. Providing this connectivity among habitat
areas provides for the movement and genetic exchange of covered species across the Plan Area.
As described in Section 5.6, the overall effect of implementing the BRCP covered activities and
BRCP conservation measures on covered species is beneficial and therefore, implementation of
the BRCP will not contribute to cumulative impacts.

4.7

JURISDICTIONAL WETLANDS AND OTHER WATERS IMPACTS

The existing extents of wetlands and other waters of the United States in the Plan Area are
presented in Section 3.9, Extent of Potential Jurisdictional Wetlands and Other Waters in the
Plan Area, using the methods to estimate existing acreage described in section 3.4.5, Potential
Jurisdictional Wetlands and Other Waters. Table 4–11, Impacts Estimated for Potential
Jurisdictional Wetlands and Other Waters in the Plan Area by Watershed Unit (see separate file)
provides a breakdown of the impacts on jurisdictional wetlands and other waters by HUC 10
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watersheds in the Plan Area. Table 4–12, Impacts Estimated for Potential Jurisdictional
Wetlands and Other Waters in the Plan Area by CAZ (see separate file) provides a breakdown of
the impacts on jurisdictional wetlands and other waters by CAZ.
While Tables 4–11 and 4–12 provide estimates of the impacts on jurisdictional waters of the
United States, actual impacts will be calculated during BRCP implementation when specific
projects are proposed (see Chapter 8, Plan Implementation). The BRCP requires jurisdictional
delineation of all proposed projects to assess actual impacts. The impacts on wetlands and other
waters of the United States (regulated under CWA section 404) and riparian habitats (regulated
under CFGC section 1602) provided in this section give general estimates for impacts and the
distribution of those impacts resulting from covered activities (described in Chapter 2, Covered
Activities) for a regional-scale understanding of the effects of the placement of dredge and fill
material into wetlands and other waters and the effects of alterations to stream banks.

4.7.1

Vernal Pools and Other Seasonal Wetlands

Vernal pools and other seasonal wetlands are found predominantly in grassland with vernal
swale complex. Grassland away from streams supports scattered vernal pools and other seasonal
wetlands. Grasslands associated with streams support a higher density of seasonal wetlands with
very few vernal pools. Estimates of permanent direct impacts on wetlands within these three
land cover types are provided in Table 4–12. Table 4–13, Impacts on Vernal Pools and Other
Seasonal Wetlands (see separate file) depicts the methods used to calculate impacts and provides
a breakdown of the estimated impacts on vernal pools and other seasonal wetlands by CAZ.
Impacts on vernal pools and other seasonal wetlands (Table 4–13, part B) were estimated by
multiplying the total acres of grasslands to be permanently removed by covered activities (Table
4–13, part A) that support vernal pools and other seasonal wetlands by the typical densities of
wetlands in grassland, stream associated grassland, and grassland with vernal swale complex (see
section 3.4.5, Potential Jurisdictional Wetlands and Other Waters, for description of these
types). To separate the vernal pools impacts (Table 4–13, part C) from other seasonal wetlands
impacts, the impacts acres for vernal pools and other seasonal wetlands (Table 4–13, part B) was
multiplied by typical proportions of delineated jurisdictional wetlands that were vernal pools
(Appendix I-2, USACE-Verified Wetland Delineations Used to Estimate Density of Vernal Pools
and Other Seasonal Wetlands). The estimate for permanent direct impacts on vernal pools and
other seasonal wetlands resulting from covered activities across the Plan Area is 304 acres with
approximately 38 acres of this total projected to be vernal pools. Most of the impacts on vernal
pools and other seasonal wetlands would result from fill for the construction of residential,
commercial, and industrial developments. The potential impacts on vernal pools and other
seasonal wetlands are minimized by strict limits for each UPA and CAZ set in the BRCP.

4.7.2

Riparian Habitats

Impacts on riparian forest and scrub habitats are presented in Table 4–11 by watershed and 4-12
by CAZ. Impacts on riparian forest types are estimated at 335 acres and riparian scrub at 11
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acres at build-out of covered activities across the Plan Area. Most of the impacts on riparian
forest and scrub habitats would result from fill for the construction of residential, commercial,
and industrial developments. The potential impacts on riparian forest and scrub habitats are
minimized by strict limits for each UPA and CAZ set in the BRCP.

4.7.3

Permanent Emergent Wetland

Impacts on permanent emergent wetlands are presented in Table 4–11 by watershed and 4-12 by
CAZ. Impacts on permanent emergent wetlands are estimated at 35 acres at build-out of covered
activities across the Plan Area. Most of the impacts on permanent emergent wetlands would
result from fill for the construction of residential, commercial, and industrial developments. The
potential impacts on permanent emergent wetlands are minimized by strict limits for each UPA
and CAZ set in the BRCP.

4.7.4

Managed Wetlands and Managed Seasonal Wetlands

Impacts on managed wetlands and managed seasonal wetlands are presented in Table 4–11 by
watershed and 4-12 by CAZ. Impacts are expected to me limited with only about 12 acres
removed. Most of the impacts on permanent emergent wetlands would result from fill for the
construction of residential, commercial, and industrial developments.

4.7.5

Agricultural Wetlands

Impacts on jurisdictional wetlands that may be found within agricultural lands (rice, irrigated
cropland, and irrigated pasture) are presented in Table 4–11 by watershed and 4-12 by CAZ.
Methods used to estimate density of wetlands within each agricultural type are provided in
Table 3-16, Potential Jurisdictional Wetlands and Other Waters in the Plan Area. Impacts on
jurisdictional wetlands within agricultural lands are estimated at 101 acres at build-out of
covered activities. Most of the impacts on wetlands in agricultural lands would result from fill
for the construction of residential, commercial, and industrial developments.

4.7.6

Non-Wetland Waters

Streams, drainage channels, ponds, and open water (mostly large reservoirs and major canals)
comprise the non-wetland, other waters of the United States, in the Plan Area. No permanent
direct impacts on natural permanent and intermittent streams are allowed under the BRCP. No
permanent direct impacts on the reservoirs and major canals are allowed under the BRCP.
Where agricultural lands are developed, agricultural drainages would be removed. Up to 52
ponds may be removed by covered activities. At a mean pond size of 0.48 acres, the removal of
52 ponds would amount to approximately 25 acres of impacts on waters of the U.S.
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