Chapter 4

Impact Assessment and Estimated Level of Take
4.1

Introduction

The Butte Regional Conservation Plan (BRCP) impact assessment describes the adverse effects 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. This impact analysis reflects changes relative to the
existing conditions described in Chapter 3, Ecological Baseline Conditions.

The impact assessment relies on the best available information regarding implementation of the
BRCP covered activities (Chapter 2, Covered Activities), the distribution and amount of natural
communities and covered species habitats in the Plan Area, known occurrences of covered species
in the Plan Area (Chapter 3, Ecological Baseline Conditions, and Appendix A, Species Accounts), and
the ecological requirements and behaviors of covered species (Appendix A).

This chapter assesses impacts on natural communities and covered species based on evaluations of
the likely responses of the natural communities and covered species to stressors associated with
covered activities. By necessity, analyzing impacts is done using a landscape-level approach because
of the large size of the Plan Area, the broad range of activities covered, and the long duration of
BRCP implementation. The quantitative analysis represents estimated impacts rather than precise
numbers. The estimated number of affected acres of natural communities and covered species
habitat presented in this chapter, however, are appropriate for assessing impacts on the species
because they set the maximum amount of impacts allowable under the BRCP.

The impact assessment addresses the impacts of the following major categories of covered activities
described in Chapter 2, Covered Activities:



Permanent development projects and recurring maintenance activities within urban permit
areas (UPAs). 1





Residential, commercial, public, and industrial facilities.
Recreational facilities.

Transportation facilities.
Pipeline facilities.

In cases where a participating Permittee grows more than planned and that growth occurs outside
the UPA, consistent with a future general plan, the growth can be covered by the BRCP as long as the
effects are analyzed in this chapter and fall within the total take authorization for each covered
species and natural community (for all cities combined) and the activity is described in Chapter 2,
Covered Activities. Growth outside the UPAs can be covered under the BRCP with approval by the
BRCP Board of Directors and concurrence of the Wildlife Agencies.
1
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Transportation facilities.

Wastewater management, flood control, and stormwater management facilities.
Vegetation management facilities (recurring maintenance only).
Agricultural services facilities.

Permanent development projects and recurring maintenance activities within water and
irrigation districts.
Activities within BRCP conservation lands.








4.2

Vegetation management (recurring maintenance only).

Permanent development projects and recurring maintenance activities outside UPAs.




Utility services, waste and wastewater management, and flood control and stormwater
management facilities.

Habitat restoration activities.

Habitat and species surveys, monitoring, and directed studies.
Protected lands enhancement and management.
Aquatic habitat improvements.

Covered plant species occurrences establishment.
Public education and access control facilities.

In-water conservation actions for aquatic covered species.

Format of this Impact Assessment

This impact assessment examines the effects from covered activities that are common among
natural communities and covered species, and then identifies the particular effects for each natural
community and covered species resulting from covered activities in three categories:




Permanent development activities.
Recurring maintenance activities.
Conservation activities.

The specific activities associated with each of these categories are listed in Section 4.1, Introduction,
and described in greater detail in Chapter 2, Covered Activities. For each of the three covered activity
categories, the effects analysis identifies the following three basic categories of stressors or effects.




Habitat loss and fragmentation.

Reduced habitat function in the vicinity of covered activities.

Injury (for wildlife) or damage (for plants). This type of effect is termed “Direct interaction” in
the HCP Handbook (NMFS and USFWS 2016).

These are described in greater detail in Section 4.4, Common Effects of Covered Activities on Natural
Communities and Covered Species.
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4.3

Assumptions Used to Calculate Impacts

The amount 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. The assumptions used for this analysis regarding (1) the design (e.g., area
of impact footprints) and implementation of permanent development projects, and (2) the
implementation of recurring maintenance activities are presented in Table 4–1, Covered Activity
Assumptions. The impact acreages are considered maximum impacts or caps. Impacts could be lower
but will not exceed what is presented in this chapter.

4.3.1

Covered Species Habitat and Natural Community Loss

Habitat and natural community loss was estimated using Geographic Information Systems (GIS) by
intersecting the BRCP land cover type GIS data layer or covered species habitat models (Appendix A)
with the planned future permanent development footprints identified in the Butte 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 through 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; Table 4–1 describes the assumptions used to evaluate
permanent direct effects of such projects.

The actual location and footprint of implemented permanent development projects (either inside or
outside of the UPAs) may differ from the estimated locations and permanent development project
footprints shown in Figures 4–1 through 4–10. This is to be expected because development projects
are designed, proposed, and possibly redesigned in response to local agency and community
feedback. Such differences between assumed and actual project locations and footprints are
expected to be minor. However, to qualify for coverage under the BRCP, all covered activities must
meet the criteria listed in Section 2.1.1, Implementation of Covered Activities, which includes the
project or activities resulting in a type and amount of effect consistent with that evaluated in this
chapter. In addition, the total amount removed of each natural community and habitat for each
covered species cannot exceed the amounts provided for in Table 4–2, Maximum Allowable Loss of
Natural Communities and Land Cover Types, and Table 4–4, Take Limits for Covered Species.
The GIS-generated amount in acres of riparian, emergent wetland, and grassland with vernal swale
complex land cover types that could be affected was manually reduced to account for expected
avoidance and minimization of these sensitive natural community types. These impact reductions
were determined by examining the distribution of these land cover types within the permanent
development project footprints (Figures 4–1 through 4–10) to estimate the amount of each of the
land cover types that could be reasonably avoided through project design and application of the
avoidance and minimization measures (AMMs) described in Chapter 6, Conditions on Covered
Activities.

In addition, GIS-generated impacts on perennial stream courses resulting from slight spatial
inconsistencies between the permanent development footprint and land cover type GIS data layers
are not considered impacts because the covered activities will not remove perennial stream courses.
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The reductions made to the allowable impacts 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.

All construction-related activities associated with implementation of permanent development
projects that result in temporary removal of 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 loss of most affected land cover types. Most land cover types that
are disturbed or removed for a short period (less than one year) will take more than one year to
recover to pre-project conditions, even with active restoration. Because recovery times are highly
variable and site specific, for simplicity the plan assumes that all of these “temporary” impacts are
permanent. However, the temporary removal or disturbance of some land cover types are capable
of being restored (or restoring on their own naturally) to pre-project conditions within a year of
disturbance. These land cover types include the grassland components of oak savanna, grasslands,
the grassland components of vernal pool complexes, and agricultural lands. The plan estimates the
amount of temporary loss or disturbance of these select land cover types by assuming that up to
five- to 20-percent of the total permanent loss or disturbance allocated for each of the land cover
types may be temporary.

4.3.2

Reduced Natural Community and Habitat Functions
near Development Areas

Permanent development, once constructed, is expected to reduce the function of adjacent natural
communities through a variety of mechanisms. For example, residential development introduces
new sources of noise, light, and other disturbances that will affect species and natural communities
immediately adjacent to that development. For the purpose of this analysis, stressors that increase
chances of covered species mortality, such as increased feral cat predation, are also included as
reduced natural community and habitat functions near development areas. This category of impact
accounts for these reductions in natural community or habitat functions (described in Section
4.4.1.2, Reduced Habitat Function in the Vicinity of Covered Activities) and assesses them
quantitatively using the GIS planned future permanent development data layer (Figures 4–1 through
4–10).

The effects in this category are assumed to extend a specified number of feet from the edge of each
permanent development footprint into the surrounding land cover types (Table 4-3, Distances Used
to Estimate Effects of Reduced Habitat Function in the Vicinity of Development). The area of these
effects on a particular native species may be lesser or greater than the distances specified in Table 43, depending on site-specific conditions (e.g., topography or presence of trees that serve as visual
barriers). 2 The amount of these 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
associated buffer extending from the edge of each of the GIS permanent development footprints. In
2 Three

covered species with life stages particularly sensitive to disturbance, western yellow-billed cuckoo,
Swainson’s hawk (nesting), and white-tailed kite (nesting), are assumed to experience reduced habitat function
1,300 feet from permanent development footprints. Covered invertebrates are assumed to experience reduced
habitat function either 100 feet (valley elderberry longhorn beetle), or 250 feet (vernal pool invertebrates) from
permanent development footprints.
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some cases these new disturbance buffers overlap with disturbance buffers of the same width from
existing development. Areas where existing and new disturbance buffers overlap were subtracted
from the total effect acres.

Effects of permanent development projects on hydrological conditions supporting vernal pools in
grassland with vernal swale are assumed, based on U.S. Fish and Wildlife Service (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. The amount of indirect hydrologic
disturbances 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 amount of affected area was then reduced by the amount of each affected area that is
also located within 250 feet of existing permanent developments because this amount is already
affected by the existing developments. 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 extend only to
the barrier.

Reduced habitat functions 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 community and agricultural habitat in Section 4.5, Natural Community
Effects.

4.3.3

Effects on Critical Habitat

This impact assessment evaluates potential disturbances on the primary constituent elements
(PCEs) of designated critical habitat in the Plan Area. 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

Butte County meadowfoam

The location of critical habitat units is presented in Appendix A for each of the species for which
critical habitat is designated. Descriptions of the PCEs for the designated critical habitat of each
species are presented in Section 4.6, Covered Activities Effects.

Methods used to determine the amount 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 4.3.1, Covered
Species Habitat and Natural Community Loss. The potential effects of each covered activity on the
PCEs of each critical habitat unit were qualitatively assessed using aerial imagery. Potential effects
on the PCEs for these designated critical habitat areas were qualitatively assessed, and the covered
activities will not remove designated critical habitat for the covered fish species.
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4.4

Common Effects of Covered Activities on Natural
Communities and Covered Species

The impact analysis for each natural community and covered species requires identification of all
the relevant direct interactions or stressors resulting from each covered activity and identification
of how each direct interaction or stressor affects the species or natural community. A direct
interaction is defined in the Habitat Conservation Planning and Incidental Take Permit Processing
Handbook (NMFS and USFWS 2016) as an effect on the individual organism. A stressor is defined in
the HCP handbook as any agent capable of causing an adverse or beneficial change to a resource
upon which an organism depends (NMFS and USFWS 2016).

The following discussion describes stressors and direct interactions from covered activities that are
common among natural communities and covered species. This approach minimizes redundancy
and allows each impact assessment to focus on the impacts unique or important to that natural
community or covered species.

4.4.1

Permanent Development Effects

Permanent development includes all permanent development projects inside or outside the UPAs
and are described in detail in Chapter 2, Covered Activities.

4.4.1.1

Habitat Removal and Fragmentation

Many of the covered activities result in removal of habitat for one or more covered species.
Permanent development projects are the covered activities resulting in most of the habitat removal
under the BRCP. When habitat is removed, the plants and wildlife relying on that habitat have a
reduced carrying capacity such that populations may decline and extinction becomes more likely.
Habitat loss is the primary threat to the BRCP covered species.
Habitat fragmentation is the reduction in the total area of the habitat, breaking of a patch of habitat
into several smaller fragments, isolation of a habitat fragment from other habitat areas, and/or
decrease of the interior to edge ratio of habitat fragments. Area is the primary determinant of the
number of species in a habitat fragment (Rosenzweig 1995). Environmental or random population
fluctuations are more likely to result in local extirpation of populations in small, isolated habitat
patches than in larger, interconnected patches. Whereas a declining population can recover as a
result of immigration from a nearby expanding population in an unfragmented landscape, the
distance or barriers (such as roads) between fragments in highly fragmented landscapes may
prevent this from happening.
Construction of new roads or canals may create barriers that disrupt movements of covered and
other native wildlife species (e.g., small mammals, reptiles, amphibians) among habitat areas. In
addition, construction of new linear infrastructure (e.g., flood channels, levees/dikes, and flood
walls) may create movement barriers for wildlife species with limited mobility (e.g., small
mammals), disrupting vital behavioral patterns such as migration, dispersal, or seeking food or
shelter.

Habitat fragmentation can also lead to what is known as edge effects. Microclimatic changes in light,
temperature, and wind can alter the ecology around the edges of the fragment, which can have
notable effects if the ratio of edge to interior is high. Exotic and pest species are more likely to enter
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habitat areas from nearby disturbed areas. With a greater ratio of edge to interior of a habitat
fragment, a greater proportion of the fragment is susceptible to the effects on covered species
described in Section 4.4.1.2, Reduced Habitat Function in the Vicinity of Covered Activities.

4.4.1.2

Reduced Habitat Function in the Vicinity of Covered Activities

Noise, Vibration, and Visual Disturbances
Development activities will involve use of equipment that could temporarily affect wildlife in
surrounding areas during construction. Noise and vibrations could render surrounding habitat less
suitable for some covered species during construction. Temporary noise and vibrations during
construction could result in temporary abandonment or reduction in use of habitat by covered
species in the surrounding affected areas. Sporadic and unpredictable noise events such as those
resulting from construction activities could be perceived as a threat, causing wildlife to startle and
flee affected areas. Visual disturbances associated with construction-related equipment such as
night lighting of construction sites can also result in temporary abandonment or reduction in use of
habitat areas by covered species adjacent to work sites.

Effects from noise and light pollution may be more significant when introduced into areas where
such effects did not previously exist, such as new urban development and new roads, affecting the
ability of some species—especially birds, bats, and many species of insects—to navigate at night.
Urban development can result in ongoing noise associated with residences and businesses.
Continuous noise within the hearing range of wildlife species could interfere with their ability to
detect and/or discriminate between important sounds, such as warning or mating calls (Francis and
Barber 2013; Dooling and Popper 2007). Noise and visual disturbances associated with traffic on
new roads can disrupt typical movement patterns of terrestrial animals and birds. Many bird species
avoid roadways in proportion to the traffic noise and volume, for reasons such as interference of
roadway noise with their ability to communicate (Federal Highway Administration 2004). Aversion
to movement through these habitat areas can result in a reduction in genetic flow within and among
populations of covered species (Shilling 2013).
Visual disturbances can cause reduction in use or abandonment of habitat adjacent to new
developments. Both short- and long-term light exposure could adversely affect wildlife. Short-term
exposure to bright lights could temporarily reduce visual capacity in some species, making them
vulnerable to predation. Longer-term night lighting of habitat areas emanating from adjacent
structures could disorient wildlife, alter foraging and reproductive behaviors, increase predation
risk, and inhibit movement to and from breeding areas by stimulating light-seeking behavior
(Longcore and Rich 2004).

Increased Activity of Humans and Pets

Residential, commercial, public, and industrial permanent development results in increased human
activity that may be in developed areas adjacent to natural communities and agricultural lands that
support covered species habitats. Human activities associated with occupancy and use of new
developments result in increased human activity and related ambient noise levels. Increased human
activities are expected to cause covered species to reduce their use of habitat adjacent to new
developments or abandon these areas altogether. Increased levels of human access into adjacent
habitat areas also increase the risk for wildfire that could result in temporary periodic removal of
vegetation that supports habitat for covered and other native species. Increased numbers of cats and
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dogs in the vicinity of new development could increase levels of predation on native species and
their prey as well as alter foraging and reproductive behaviors.

Increased human activity resulting from recreational facilities (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 collection of native plants and wildlife, trampling of plants, and other such
disturbances.

Invasive and Generalist Species

Removal of native vegetation during construction will increase the opportunities for nonnative,
invasive plant species to become established and spread into covered species habitat. These invasive
plants compete with native species for space, water, and nutrients, and often displace native species.
Covered development activities could also result in ongoing, indirect effects of the spread of invasive
species. In extreme cases, spread of invasive species can result in the loss of natural community or
covered species habitat amount, rather than just a reduction in function.

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. For example, Bullfrogs prey upon and compete
with native amphibians, for example, and aquarium species released in the wild could introduce new
diseases to wild amphibian populations. Ornamental plants and native cultivars could spread to
adjacent habitat areas and outcompete and displace native species. Nonnative species 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.
Rural development tends to result in an increase in generalist wildlife species commonly found in
urban areas (e.g., opossum, skunk, coyote, American crow), and a decrease in specialized or humansensitive species (Glennon and Kretser 2005; Lenth et al. 2006). Such trends decrease the health of
natural communities and could result in harm of covered species. Cumulatively, these rural
development projects fragment the landscape and make it more likely that wildlife populations will
become segmented and isolated.

Runoff, Altered Hydrology, Erosion, and Sedimentation

Urban development activities, including construction of structures, roads, and other paved areas,
will increase the extent of impermeable surfaces, which could alter local surface runoff patterns (i.e.,
timing and amount of runoff) that support native vegetation (e.g., wetland and riparian vegetation)
and wildlife. Increases in the amount of runoff, especially during storm events, could result in
greater levels of scour and/or incision of local creeks, increased sediment loads, alteration of
downstream hydrology, and decreased groundwater recharge. Decreased groundwater recharge
could result in degradation of riparian and wetland natural communities due to water loss. High
runoff temperature would also result in an increase in instream water temperatures when runoff
enters local streams affecting habitat conditions for covered and other native aquatic organisms. Inchannel operation of equipment to construct and replace bridges and install and repair flood control
and water conservation structures will mobilize sediment from stream beds and banks, causing
increased turbidity that would temporarily affect habitat conditions for native aquatic organisms.
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Occupancy of new developments will likely increase the amount of pollutants such as grease, oil,
detergents, and lawn pesticides that could be transported from residences during wet weather.
Traffic along new roads and higher traffic volumes on widened roads will also increase the amount
of petroleum-based pollutants that will be transported from road surfaces during wet weather. An
increase in the quantity of pollutants reaching local streams through increased runoff could affect
the biological and physical characteristics of covered fish species and other native aquatic organisms
and their habitats. 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).
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.

4.4.1.3

Construction-Related Injury, Damage, or Mortality

The operation of equipment and vehicles during construction of development projects could result
in the injury or mortality (e.g., crushing or striking of individuals, destruction of nests with eggs or
nestlings) of wildlife covered species that cannot avoid operating equipment, or damage or
mortality of covered plant species. These activities also could result in disturbance of individuals,
particularly bird species, causing them to abandon nests. The AMMs to avoid or minimize injury
and/or mortality by equipment and vehicles differ by taxon and are described in subsequent
sections. 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. The introduction of contaminants associated with maintenance-related
activities (e.g., fuel spills) would have similar effects. Implementation of AMM17: Implement spill
Prevention, Control, and Countermeasure Plan to Eliminate or Minimize Sources of Contaminants,
provides for containment and rapid cleanup of releases that may occur, will minimize exposure risk
and the period that individuals could be exposed to contaminants.

4.4.1.4

Ongoing Operational Effects associated with Permanent
Development

New or increased traffic associated with new developments or road construction and improvement
adjacent to wildlife 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). The establishment of power lines increases the chances of bird mortality as a result of
collision with power lines or electrocution.

4.4.2

Recurring Maintenance Effects

This section addresses effects of recurring maintenance of the covered projects and facilities.

4.4.2.1

Reduced Habitat Function

The effects from reduced habitat function from operations and maintenance would be similar to
permanent effects but temporary, short in duration, and small in area.
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4.4.2.2

Injury, Damage, or Mortality

The use of equipment and vehicles during operations and maintenance activities could result in the
injury or mortality of covered species or damage of plants as described in Section 4.4.1, Permanent
Development Effects. During channel maintenance, placement of material dredged from channels
along or on channel embankments could bury covered and other native wildlife that are present and
cannot avoid operating equipment (e.g., reptiles, amphibians, wildlife in burrows in embankments
where dredge material is placed). Trenching activity could injure species occurring in the channel,
and vegetation removal could result in habitat loss. Juvenile mammals and ground-nesting birds
could be disturbed or injured by mowing equipment during operations and maintenance activities,
or rodent burrows used by covered species could be buried by disking of fire breaks. Prescribed
burns may also result in injury or mortality of individuals or damage to plants in the reserve system,
but prescribed burns will be tailored to conserve the Covered Species consistent with the
management plans. Construction of new fire breaks in tree 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. In addition, tree removal could destroy or injure eggs or
nestling birds. 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. Operation of equipment in stream channels to construct
facilities or pedestrian bridges 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.

4.4.3

4.4.3.1

Effects of Conservation Actions
Habitat Conversion

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. Operation of restoration-related
equipment could result in injury or mortality of covered and other native wildlife species that
cannot avoid operating equipment.

4.4.3.2

Reduced Natural Community or Habitat Function

Conservation actions include restoration, enhancement, and management of the reserve system.
These actions are expected to have a net benefit on all covered species; nevertheless, some
conservation actions may have temporary or limited permanent adverse effects on covered species.
In other cases, activities that are designed to benefit one or more covered species may harm another
set of covered species. The reserve system, however, is designed to be large and diverse enough to
ensure that the net effect of all conservation actions is beneficial to all covered species across the
system.
Conservation actions could involve use of equipment that generates temporary noise, vibrations,
and soil compaction resulting in similar indirect effects as described in Section 4.4.1.2, Reduced
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Habitat Function in the Vicinity of Covered Activities, for permanent development. Also, equipment
used during conservation actions could carry seeds of invasive species and spread them into new
areas of the reserve system, causing temporary effects on covered species until those infestations
can be controlled or eliminated.

Management of some reserve system lands may require establishment and maintenance of new
firebreaks. Maintenance of firebreaks (i.e., mowing and disking) is primarily expected to retain the
existing land cover (e.g., grassland); however, disking of firebreaks during the dry season could alter
vegetation structure. While this would not eliminate natural communities and covered species
habitats, it could reduce their function.

Some habitat enhancement activities may temporarily and adversely affect wildlife habitat. Periodic
dredging of ponds to maintain pond capacity and habitat quality may have temporary adverse
effects on pond species. The cleared bank conditions that precede establishment of native riparian
plants can also trigger rapid establishment of weedy or undesirable aggressive species if these
species are not controlled at the site.
Another example of habitat enhancement activities that may temporarily and adversely affect
wildlife habitat is road removal. Road removal will only be undertaken if the long-term benefits are
determined to outweigh the temporary adverse effects. For example, it may be appropriate to
remove a road that is poorly located and causes localized erosion. It may not be appropriate to
remove a road that is relatively benign. In such cases, instead of removal, a road may simply be
closed off from access and allowed to degrade over time and slowly revegetate.

The BRCP considers the effects on covered species resulting from public use within the reserve
system, provided that usage is consistent with reserve management plans and the avoidance and
minimization requirements of the BRCP. Although the permits do not cover incidental take for
private individuals, recreational activities allowed on reserves are expected to have some minor
effects on covered species. Since wildlife is most active at dawn and dusk or at night, disruptions of
wildlife movement are not anticipated to be significant. Recreational trails can fragment otherwise
intact landscapes and can also facilitate predator movements and invasion by nonnative animals
(e.g., feral cats, dogs, pigs). Trails are also often a source of invasion by nonnative plant species that
are transported into the reserve by trail users. As described in Chapter 5, Conservation Strategy,
recreational uses will be limited to low-intensity activities such as hiking, wildlife observation,
horseback-riding and non-motorized bicycling on established, managed trails. Any new trails will be
carefully sited and maintained to minimize the disturbance of habitat and wildlife and to avoid
disturbance of cultural and archaeological resources within reserves.
In addition to the conservation actions described above, it will also be necessary to periodically
install, repair, or replace infrastructure in the reserve system—including signage, fences and gates,
field facilities, trails, dirt roads, paved roads, vehicle bridges, and culverts—to ensure that required
management and monitoring activities can be conducted. These activities would have effects similar
to other covered activities. Temporary construction effects are also likely. All facilities within the
reserve system will be sited on already disturbed areas to the extent possible and in areas that
minimize effects on covered species.

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 constructionrelated disturbance of soils during construction periods may also reduce the function of receiving
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waters and land surfaces as habitat for covered and other native species (e.g., increased turbidity,
reduced dissolved oxygen, covering of plants with soil).

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
rights-of-way (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.

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 inchannel 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 normal behaviors of covered and other native
aquatic and wildlife species that are sensitive to and come into contact with these contaminants.

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.

4.4.3.3

Injury or Mortality

Some habitat enhancement activities could disturb covered species. For example, planting emergent
vegetation in aquatic western pond turtle habitat could temporarily disturb individuals occupying
the pond. Tractors and other farming equipment could disturb or injure covered species on
cultivated lands in the reserve system.

Monitoring and research activities required by the BRCP (Chapter 7, Monitoring and Adaptive
Management) could also disturb wildlife. For example, to determine the presence of some covered
species (e.g., California red-legged frog larvae), individuals may need to be handled by a qualified
biologist. Translocation activities, which must be coordinated with and approved by the California
Department of Fish and Wildlife (CDFW) and USFWS, could also cause take through injury or loss of
individuals due to capture, handling, transportation, release, and/or the inability of the individual to
find new shelter.

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, 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
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minimization measures that are designed to avoid or reduce the impacts of covered activities are
presented in Chapter 6, Conditions on Covered Activities.

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.

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 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.

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.

Impact mechanisms associated with the establishment of covered plant species occurrences that
result in permanent direct effects on natural communities and covered species include equipment
operation for site preparation and planting activities. 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 CDFW.

4.5

4.5.1

Natural Community Effects
Oak Woodland and Savanna

The maximum amount of the oak woodland and savanna natural community that will be
permanently affected, directly and indirectly, by the covered activities is 13,759 acres (Appendix K,
Effects in the Vicinity of Covered Activities). Effects on oak woodland and savanna that are common
effects on all natural communities are described in Section 4.4, Common Effects of Covered Activities
on Natural Communities and Covered Species. This section describes the effects unique to oak
woodland and savanna.
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4.5.1.1

Effects of Permanent Development Projects

Natural Community Removal and Fragmentation
Development projects will result in the permanent removal of up to 1,331 acres of blue oak savanna,
3,648 acres of blue oak woodland, 503 acres of interior live oak woodland, and 5,477 acres of mixed
oak woodland (Table 4–2). Most of this loss (an estimated 97 percent) will result from development
in the UPAs). Of the limit of 1,331 acres of blue oak savanna loss (grassland component only), up to
67 acres (5% of the total permanent impacts to blue oak savannah) may be counted as temporary
rather than permanent if they are restored within one year of disturbance (Table 4-7).
Table 4–2 provides the amount and percentage of oak woodland and savanna remaining in the Plan
Area with full implementation of the covered activities (including BRCP-protected lands and lands
that are not affected by the covered activities). Some fragmentation will result, as described in
Section 4.4, Common Effects of Covered Activities on Natural Communities and Covered Species, but
the these effects will be minimized by concentrating development in the UPAs.

Loss of Natural Community Function near Development Areas

Based on an estimated average 500-foot distance from permanent new developments within which
effects will occur, up to 429 acres of blue oak savanna, 850 acres of blue oak woodland, 60 acres of
interior live oak woodland, and 1,461 acres of mixed oak woodland will be affected by development
activities throughout the Plan Area, not including areas subject to ongoing disturbance from existing
permanent developments (Appendix K). Effects associated with the affected area in the vicinity of
permanent development will be both temporary and permanent, and are described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species. These permanent
and temporary effects will be minimized with the implementation of AMM11: Confine and Delineate
Work Area, which confines land clearing to the minimum area necessary to facilitate construction
activities and therefore minimizes the area in which wildlife and plants could be injured or killed by
clearing activities.

4.5.1.2

Effects of Covered Activities within Conservation Lands

CM5: Enhance Protected Natural Communities for Covered Species provides 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 woodland and savanna, will alter the structure
of the understory but will not result in removal of oak woodland and savanna habitats. Additional
effects on oak woodland and savanna from covered activities within conservation lands are
described in Section 4.4, Common Effects of Covered Activities on Natural Communities and Covered
Species.

4.5.2

Grassland

The maximum amount of the grassland natural community that will be permanently affected,
directly and indirectly, by the covered activities is 12,635 acres (Appendix K). Effects on grassland
that are common effects on all natural communities are described in Section 4.4, Common Effects of
Covered Activities on Natural Communities and Covered Species. This section describes the effects
unique to grassland.
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4.5.2.1

Effects of Permanent Development Projects

Natural Community Removal and Fragmentation
Development projects will result in the permanent removal of up to 7,399 acres of grassland and
1,347 acres of grassland with vernal swale complex (Table 4–2). Most of this loss (an estimated 95
percent) will result from development in the UPAs. Of the limit of 7,399 acres of grasslands loss, up
to 740 acres (10% of the total permanent impacts to grasslands) and of the 1,347 acres of grassland
with vernal swale complex up to 67 acres (5% of the total permanent impacts to grassland with
vernal swale complex: grassland component only) may be counted as temporary rather than
permanent if they are restored within one year of disturbance (Table 4-7).

Table 4–2 provides the amount and percentage of grassland remaining within the Plan Area with full
implementation of the covered activities (including BRCP-protected lands and lands that are not
affected by the covered activities). Some fragmentation will result, as described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species, but the these
effects will be minimized by concentrating development in the UPAs.

Loss of Natural Community Function near Development Areas

Based on an estimated average 500-foot distance from permanent new developments within which
effects will occur (Section 4.2.4, Assessment of Impacts on Natural Communities and Agricultural
Habitats), up to 2,661 acres of grassland and 1,228 acres of grassland with vernal swale complex
will be affected by development activities throughout the Plan Area, not including areas subject to
ongoing disturbance from existing permanent developments (Appendix K). Effects associated with
the affected area in the vicinity of permanent development will be both temporary and permanent,
and are described in Section 4.4, Common Effects of Covered Activities on Natural Communities and
Covered Species. These permanent and temporary effects will be minimized with implementation of
AMM11: Confine and Delineate Work Area, which confines land clearing to the minimum area
necessary to facilitate construction activities and therefore minimizes the area in which wildlife and
plants could be injured or killed by clearing activities.

4.5.2.2

Effects of Covered Activities within Conservation Lands

CM5: Enhance Protected Natural Communities for Covered Species provides for enhancing and
managing all BRCP-protected lands, including protected grassland and grassland with vernal swale
complex. Restoration of vernal pools and other seasonal wetlands under CM4: Develop and
Implement Site-Specific Wetland and Riparian Restoration Plans, if implemented in grasslands, will
remove up to 189 acres and alter the structure of up to 306 acres of grassland habitats. Additional
effects on grasslands from covered activities within conservation lands are described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species.

4.5.3

Riparian

The maximum amount of the riparian natural community that will be permanently affected, directly
and indirectly, by the covered activities is 674 acres (Table 4–2 and Appendix K). Effects on riparian
that are common effects on all natural communities are described in Section 4.4, Common Effects of
Covered Activities on Natural Communities and Covered Species. This section describes the effects
unique to the riparian natural community.
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4.5.3.1

Effects of Permanent Development Projects

Natural Community Removal and Fragmentation
Development projects will result in the permanent removal of up to 22 acres of cottonwood-willow
riparian forest, 45 acres of valley oak riparian forest, 11 acres of willow scrub, 7 acres of herbaceous
riparian river bar, 105 acres of dredger tailings with stream-associated riparian, and 136 acres of
dredger tailings with non-stream-associated riparian (Table 4–2). Most of this loss (an estimated 80
percent) will result from development within the UPAs.
Table 4–2 provide the amount and percentage of riparian remaining within the Plan Area with full
implementation of the covered activities (including BRCP-protected lands and lands that are not
affected by the covered activities). Some fragmentation will result, as described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species, but the these
effects will be minimized by concentrating development in the UPAs.

Loss of Natural Community Function near Development Areas

Based on an estimated average 500-foot distance from permanent new developments within which
effects will occur (Section 4.2.4, Assessment of Impacts on Natural Communities and Agricultural
Habitats), up to 138 acres of cottonwood-willow riparian forest, 137 acres of valley oak riparian
forest, 73 acres of willow scrub will be affected by development activities throughout the Plan Area,
not including areas subject to ongoing effects of existing permanent developments (Appendix K).
Effects associated with the affected area in the vicinity of permanent development will be both
temporary and permanent, and are described in Section 4.4, Common Effects of Covered Activities on
Natural Communities and Covered Species. These permanent and temporary effects will be
minimized with implementation of AMM11: Confine and Delineate Work Area, which confines land
clearing to the minimum area necessary to facilitate construction activities and therefore minimizes
the area in which wildlife and plants could be injured or killed by clearing activities.

4.5.3.2

Effects of Covered Activities within Conservation Lands

CM5: Enhance Protected Natural Communities for Covered Species provides for enhancing and
managing all BRCP-protected lands, including protected riparian. Restoration of vernal pools and
other seasonal wetlands under CM4: Develop and Implement Site-Specific Wetland and Riparian
Restoration Plans may alter the structure of the understory but will not result in removal of riparian
habitats. Additional effects on riparian habitats from covered activities within conservation lands
are described in Section 4.4, Common Effects of Covered Activities on Natural Communities and
Covered Species.

4.5.4

Wetland

The maximum amount of the wetland natural community that will be permanently affected, directly
and indirectly, by the covered activities is 127 acres (Table 4–2 and Appendix K). Effects on
wetlands that are common effects on all natural communities are described in Section 4.4, Common
Effects of Covered Activities on Natural Communities and Covered Species. This section describes the
effects unique to wetlands.
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4.5.4.1

Effects of Permanent Development Projects

Natural Community Removal and Fragmentation
Development projects will result in the permanent removal of up to 70 acres of emergent wetland, 2
acres of managed seasonal wetland, and 1 acre of managed wetland (Table 4–2). An estimated 57
percent of this loss will result from development in the UPAs. Of the limits of 70 acres of emergent
wetlands loss, up to 4 acres (5% of the total permanent impacts to emergent wetlands) may be
counted as temporary rather than permanent if they are restored within one year of disturbance
(Table 4-7).
Table 4–2 provides the amount and percentage of wetland remaining within the Plan Area with full
implementation of the covered activities (including BRCP-protected lands and lands that are not
affected by the covered activities). Some fragmentation will result, as described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species, but the these
effects will be minimized by concentrating development in the UPAs.

Loss of Natural Community Function near Development Areas

Based on an estimated average 500-foot distance from permanent new developments within which
effects will occur (Section 4.2.4, Assessment of Impacts on Natural Communities and Agricultural
Habitats), up to 51 acres of emergent wetland will be affected by development activities throughout
the Plan Area, not including areas subject to ongoing disturbance from existing permanent
developments (Appendix K). Effects associated with the affected area in the vicinity of permanent
development will be both temporary and permanent, and are described in Section 4.4, Common
Effects of Covered Activities on Natural Communities and Covered Species. These permanent and
temporary effects will be minimized with implementation of AMM11: Confine and Delineate Work
Area, which confines land clearing to the minimum area necessary to facilitate construction
activities and therefore minimizes the area in which wildlife and plants could be injured or killed by
clearing activities.

4.5.4.2

Effects of Covered Activities within Conservation Lands

CM5: Enhance Protected Natural Communities for Covered Species provide for enhancing and
managing all BRCP-protected lands, including protected wetlands. Restoration of vernal pools and
other seasonal wetlands under CM4: Develop and Implement Site-Specific Wetland and Riparian
Restoration Plans may alter the structure of the understory but will not result in removal of wetland
habitats. Additional effects on wetland habitats from covered activities within conservation lands
are described in Section 4.4, Common Effects of Covered Activities on Natural Communities and
Covered Species.

4.5.5

Aquatic

The maximum amount of the aquatic natural community that will be permanently affected, directly
and indirectly, by the covered activities is the removal of up to 51 ponds (Table 4–2 and Appendix
K). Effects on aquatic habitats that are common effects on all natural communities are described in
Section 4.4, Common Effects of Covered Activities on Natural Communities and Covered Species. This
section describes the effects unique to the aquatic natural community.
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4.5.5.1

Effects of Permanent Development Projects

Natural Community Removal and Fragmentation
Development projects will result in the permanent removal of up to 51 ponds (Table 4–2).
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 removal of up to 51
ponds (Tables 4–5 and 4–6). This alteration of habitat could result in a permanent reduction in the
function of affected channels for covered and other native aquatic organisms.
Table 4–2 provide the amount and percentage of wetland remaining within the Plan Area with full
implementation of the covered activities (including BRCP-protected lands and lands that are not
affected by the covered activities). Some fragmentation will result, as described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species, but the these
effects will be minimized by concentrating development in the UPAs.

Loss of Natural Community Function near Development Areas

Up to 351 acres of open water and 66 acres of major canal will be affected within 500 feet of new
development activities, not including areas subject to ongoing disturbance from existing permanent
developments (Appendix K). Effects associated with the affected area in the vicinity of permanent
development will be both temporary and permanent, and are described in Section 4.4, Common
Effects of Covered Activities on Natural Communities and Covered Species. These permanent and
temporary effects will be minimized with establishment of buffer zones between development and
adjacent streams as described in Chapter 6, Section 6.2.1.2, Project Design.

4.5.5.2

Effects of Recurring Maintenance

In addition to the effects of maintenance described above in Section

4.5.5.3

Effects of Covered Activities within Conservation Lands

CM5: Enhance Protected Natural Communities for Covered Species provide for enhancing and
managing all BRCP-protected lands, including protected aquatic habitat. 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 may alter the structure but will not result in removal of aquatic
habitats. The adverse effects of these activities would be low, because they are designed to improve
habitat conditions for covered fish species. Additional effects on aquatic habitats from covered
activities within conservation lands are described in Section 4.4, Common Effects of Covered
Activities on Natural Communities and Covered Species.

4.5.6

Agricultural Lands

The maximum amount of the agricultural lands that will be permanently affected, directly and
indirectly, by the covered activities is 7,078 acres (Table 4–2 and Appendix K). Effects on
agricultural lands that are common effects on all natural communities are described in Section 4.4,
Common Effects of Covered Activities on Natural Communities and Covered Species. This section
describes the effects unique to agricultural lands.
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4.5.6.1

Effects of Permanent Development Projects

Natural Community Removal and Fragmentation
Development projects will result in the permanent removal of up to 3,731 acres of agricultural
cropland, composed of 1,570 acres of rice, 2,056 acres of irrigated cropland, and 105 acres of
irrigated pasture that support modeled habitat for covered species (Table 4–2). An estimated 80%
of this loss is anticipated to occur in the UPAs, and the remainder will occur in rural areas. Of the
limit of 1,570 acres of rice loss, up to 236 acres (15 % of the total permanent impacts to rice) may
be counted as temporary rather than permanent and of the limit of 2,056 acres of irrigated cropland,
up to 432 acres (20% of permanent impacts to irrigated cropland) may be counted as temporary
impacts rather than permanent if they are restored within one year of disturbance (Table 4-7).
Table 4–2 provides the amount and percentage of agricultural lands remaining within the Plan Area
with full implementation of the covered activities (including BRCP-protected lands and lands that
are not affected by the covered activities). Some fragmentation will result, as described in Section
4.4, Common Effects of Covered Activities on Natural Communities and Covered Species, but the these
effects will be minimized by concentrating development in the UPAs.

Loss of Natural Community Function near Development Areas

Based on an estimated average 500-foot distance from permanent new developments within which
effects will occur (Section 4.2.4, Assessment of Impacts on Natural Communities and Agricultural
Habitats), up to 2,482 acres of rice, 824 acres of irrigated cropland, and 41 acres of irrigated pasture
will be affected by development activities throughout the Plan Area, not including areas subject to
ongoing disturbance from existing permanent developments (Appendix K). Effects associated with
the affected area in the vicinity of permanent development will be both temporary and permanent,
and are described in Section 4.4, Common Effects of Covered Activities on Natural Communities and
Covered Species. These permanent and temporary effects will be minimized with implementation of
AMM11: Confine and Delineate Work Area, which confines land clearing to the minimum area
necessary to facilitate construction activities and therefore minimizes the area in which wildlife and
plants could be injured or killed by clearing activities.

4.5.6.2

Effects of Covered Activities within Conservation Lands

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 lands (Table 5–7, BRCP Restoration
Targets). Additional effects on agricultural lands from covered activities within conservation lands
are described in Section 4.4, Common Effects of Covered Activities on Natural Communities and
Covered Species.

4.6
4.6.1

Covered Species Effects
Tricolored Blackbird

The maximum amount of total modeled tricolored blackbird habitat that may be permanently
removed or disturbed, directly and indirectly (within 500 feet of development), is 19,373 acres. As
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described below, the vast majority of the habitat lost is expected to be foraging habitat. This habitat
loss or disturbance represents approximately 7 percent of the current extent of modeled tricolored
blackbird habitat in the Plan Area (Table 4–5 and Appendix K).
Nesting habitat is not identified in the habitat model; however, a partial surrogate for nesting
habitat is the amount of emergent wetland present in the Plan Area.3 BRCP covered activities will
remove up to 70 acres of mapped emergent wetland (Table 4–2), or less than 1 percent of the
emergent wetland present in the Plan Area. Implementation of the applicable AMMs will avoid the
removal of active nesting colonies by covered activities and minimize the potential for disturbance
of nesting colonies.

4.6.1.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect tricolored blackbird as described below.

Habitat Removal and Fragmentation

Development projects will result in the permanent removal of up to 12,156 acres of modeled
breeding and foraging habitat, representing approximately 5 percent of the existing amount of
modeled breeding and foraging habitat in the Plan Area (Table 4–5). This removal will result
primarily (an estimated 90%) from urban development within the UPAs. Of the limit of 12,156 acres
of modeled habitat to be removed, up to 1,479 acres (12%; up to 740 acres of grassland; 67 acres of
grasslands with vernal swale complex, grassland component only; 4 acres of emergent wetlands,
432 acres of irrigated cropland and pasture; and 236 acres of rice) may be considered temporary
rather than permanent if restored within a year of removal or disturbance.
Removal of tricolored blackbird habitat will reduce the area of habitat available to tricolored
blackbird and affect the species as described in Section 4.4.1.1, Habitat Removal and Fragmentation.
One of the greatest threats to this species is the direct loss of habitat from human activities (Beedy
and Hamilton 1999). BRCP will minimize removal of tricolored blackbird habitat through AMM11:
Confine and Delineate Work Area, which confines land clearing to the minimum area necessary to
facilitate construction activities.

Covered activities will not remove existing known, active nesting colonies 4 because none are located
in the footprints of permanent development areas.

The habitat remaining in the Plan Area could become more fragmented as a result of habitat
removal, leaving smaller patches available to tricolored blackbird. Smaller patches of foraging
habitat could be more difficult for birds to locate, and some patches of nesting habitat could become
too small to support colonies. Fragmentation that separates foraging from nesting habitat by long
distances could result in greater energetic exchange for birds commuting between foraging and
3
4

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.
An active colony is defined as having had nests with eggs or young within the previous 5 years.
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nesting areas, decreasing the fitness of commuting individuals. The potential for fragmentation will
be minimized, however, by concentrating development in the UPAs and leaving large, intact areas of
tricolored blackbird habitat outside with UPAs.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

New permanent development may result in reduced functions of up to 7,217 acres of modeled
tricolored blackbird breeding and foraging habitat within 500 feet of proposed development, not
including areas already subject to ongoing disturbance from existing permanent developments
(Appendix K). There will be both temporary and permanent stressors associated with the disturbed
area in the vicinity of permanent development, as described in Section 4.4.1.2, Reduced Habitat
Function in the Vicinity of Covered Activities, and below.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise, lighting, and visual disturbances in habitat near construction activity.
These stressors could cause tricolored blackbirds to reduce their foraging use of the disturbed
habitat areas during the period when construction activities occur. 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 these
construction-related effects on tricolored blackbird nesting colonies in the vicinity of construction
will be minimized with implementation of AMM8: Establish Temporary Activity Exclusion Zones for
Nesting/Breeding Birds, which requires temporary 1,300-foot activity exclusion zones between
development and tricolored blackbird nesting colonies during the breeding season. AMM16:
Nighttime Lighting of Project Construction Sites, which requires all construction related lighting be
directed away from adjacent habitat, will minimize light related disturbance on tricolored
blackbirds nesting and roosting in adjacent habitat.

Permanent Effects

Development will also result in permanent stressors on nearby habitat, including ongoing visual
(e.g., from operation of vehicles, lighting, human activity) and noise (e.g., from operation of vehicles
and other equipment), and pets. 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 otherwise would be suitable for nesting. The level of these
effects is expected to be less outside the UPAs than inside because areas outside the UPAs do not
include residential developments, which are expected to support higher levels of human activity
than nonresidential developments. 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 that could result in
embryo mortality. These effects are not expected to cause abandonment of known active nesting
colonies, however, because none are located near development footprints.
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If tricolored blackbirds were to establish nesting colonies near proposed project footprints before
all of the permanent development projects have been implemented, noise and visual disturbances
associated with occupancy of permanent development projects near new colonies could result in
colony abandonment or reduced nesting success, or the development could prevent colonies from
establishing in adjacent areas. The nesting habitat near many proposed project footprints, however,
is in areas that already support development. Under AMM3: Avoid and Minimize Adverse Effects on
Covered Species, developers are required to design projects to provide a 250-foot buffer between the
development and emergent wetland, minimizing the potential for adverse effects of adjacent
development on tricolored blackbird nesting habitat. AMM7: Design Developments to Minimize
Disturbances in Habitat at Urban-Habitat Interfaces will further avoid effects of development on the
species in habitat in the vicinity by requiring projects be designed to minimize access to nearby
habitat, shielding adjacent habitat from visual disturbances, and directing lighting away from
habitat.

Permanent development may also reduce the function of nearby habitat through alteration in local
hydrology, which may in turn alter the vegetation composition and structure of nesting habitat and
reduce the suitability of the habitat for tricolored blackbird, either causing tricolored blackbirds to
avoid using this habitat, or reducing the fitness of birds using the habitat (e.g., increased nest
predation due to lack of cover). Based on an average 500-foot distance from permanent new
developments within which these hydrologic disturbances may occur (Section 4.3.2), up to 36 acres
of emergent wetland that may support tricolored blackbird habitat throughout the Plan Area 5 will
be subject to reduced function if permanent development projects alter the supporting hydrology
(Appendix K). Several AMMs minimize the potential for hydrologic alteration that could produce
these disturbances: AMM15: Install Erosion Control Barriers; AMM4: Avoid or Minimize Disturbances
in Wetlands and Riparian Habitat, which requires project design that avoids disturbances in
wetlands; AMM7: Design Developments to Minimize Disturbances in Habitat at Urban-Habitat
Interfaces, which requires projects to design drainage systems and implement appropriate BMPs to
avoid discharges of urban runoff into sensitive habitat areas; and AMM11: Confine and Delineate
Work Area, confining all construction and related activities to specific areas, reducing disturbance of
natural habitats.

Construction-Related Injury or Mortality

Construction activities (e.g., operation of equipment) could result in injury or mortality of tricolored
blackbird. For example, individual tricolored blackbirds 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 construction-related
noise and visual disturbances near nest sites. The risk for collision of adult birds with constructionrelated equipment, however, would be minimized by AMM8: Establish Temporary Activity Exclusion
Zones for Nesting/Breeding Birds, which requires a 1,300-foot exclusion zone between development
and tricolored blackbird nesting colonies during the breeding season, thereby minimizing chances of
adverse effects or mortality of birds during construction.
Accidental introduction of contaminants associated with construction (e.g., fuel spills) could injure
or kill tricolored blackbirds. Implementation of AMM17: Implement Spill Prevention, Control, and
Countermeasure Plan to Eliminate or Minimize Sources of Contaminants, which provides for

5

Impacts within UPAs will be less than shown because the acreage of impact includes impacts outside of UPAs.
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containment and rapid cleanup of releases that may occur, will thereby reduce exposure risk and the
period that individuals could be exposed to contaminants. In addition, AMM8: Establish Temporary
Activity Exclusion Zones for Nesting/Breeding Birds, will also reduce potential adverse effects on the
species from contaminants by establishing a 1,300-foot exclusion zone between development and
nesting colonies.

4.6.1.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities could temporarily disturb adjacent habitat. Stressors associated with
operation of maintenance-related equipment include noise, visual disturbance, and contaminants.
The effects of these stressors on tricolored blackbird and the measures to minimize these effects are
the same as those described above for construction activities associated with development projects
(Section 4.6.1.1, Effects of Permanent Development Projects), except that the duration of
maintenance-related activities is generally expected to be less than that of construction-related
activities.

4.6.1.3

Effects of Covered Activities within Conservation Lands

Habitat Loss
The primary effect of conservation activities on tricolored blackbird will be associated with the
conversion of up to 190 acres of suitable agricultural land and grassland to riparian vegetation
types, some of which may be unsuitable for tricolored blackbird due to lack of blackberry shrubs
other suitable nesting substrates.

Reduced Habitat Function in Vicinity of Activity

The operation of equipment and other activities related to implementing habitat restoration,
enhancement, and management actions in or adjacent to BRCP conservation lands may cause
temporary noise, visual, and other disturbances to tricolored blackbird. The effects of these
stressors on tricolored blackbird and measures to avoid and minimize the effects are the same as
those described for the effects of permanent development (Section 4.6.1.1, Effects of Permanent
Development Projects).

Injury or Mortality
No injury or mortality of tricolored blackbirds associated with activities on conservation lands is
anticipated.

4.6.1.4

Overall Impact Likely to Result from Take

The amount and type of take expected to result from covered activities are provided in Table 4–4.
The covered activities will result in the loss of up to 12,156 acres of modeled tricolored blackbird
breeding and foraging habitat, representing approximately 5 percent of the extent of modeled
habitat present in the Plan Area (Table 4–5). Because modeled habitat overestimates the actual
amount of habitat in the Plan Area, the amount of actual habitat removed will be less. A total of
6,847 tricolored blackbirds are estimated to inhabit the Plan Area (Appendix A). The AMMs listed
above will avoid injury or mortality of individual tricolored blackbirds. Implementation of the
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remaining applicable AMMs (Table 5–23) will serve to further minimize effects on tricolored
blackbird.

Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on tricolored blackbird or adversely affect its distribution or abundance
throughout the Plan Area.

4.6.2

Western Burrowing Owl

The maximum amount of modeled western burrowing owl nesting and foraging habitat that may be
permanently removed or disturbed, directly and indirectly (within 500 feet of development), with
implementation of the covered activities is 19,492 acres. This habitat removal or disturbance
represents an estimated 12 percent of modeled habitat in the Plan Area.

4.6.2.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect western burrowing owl as described below.

Habitat Removal and Fragmentation

Development projects will result in the permanent removal of up to 13,943 acres modeled nesting
and foraging habitat, representing approximately 8 percent of the existing amount of modeled
nesting and foraging habitat in the Plan Area (Table 4–5). Most of this loss (an estimated 95 percent)
will occur inside the UPAs, and the remainder will occur in rural areas. Of the 13,943 acres of
modeled habitat to be removed, up to 1,306 acres (9%; up to 67 acres of blue oak savannah,
grassland component only; 740 acres of grassland, 67 acres of grasslands with vernal swale
complex, grassland component only; and 432 acres of irrigated cropland and pasture) may be
considered temporary rather than permanent if restored within a year of removal or disturbance.
Habitat removal is one of the primary threats to western burrowing owl (Appendix A, Species
Accounts). Habitat removal and fragmentation affect the species as described in Section 4.4.1.1,
Habitat Removal and Fragmentation.

Habitat removal will be minimized with implementation of AMM5: Avoid Siting of Construction
Staging Areas and Temporary Work Areas in Occupied Covered Species Habitat, which requires that
construction staging and other temporary work areas be placed in habitat areas that will ultimately
be permanently removed by the development activities, and AMM11: Confine and Delineate Work
Area, which will minimize habitat loss by confining land clearing to the minimum area necessary to
facilitate construction activities. Habitat loss will also be minimized by concentrating development
within the UPAs.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

New development projects will result in reduced functions of up to 5,549 acres of modeled nesting
and foraging habitat within 500 feet of proposed development, for the western burrowing owl, not
including areas already subject to ongoing disturbance from existing development (Appendix K).
There will be both temporary and permanent stressors associated with the disturbed area near
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permanent development, as described in Section 4.4.1.2, Reduced Habitat Function in the Vicinity of
Covered Activities, and below.

Temporary Effects

Temporary effects associated with construction activities include noise, visual, and other
disturbances (e.g., ground vibrations, dust emissions) associated with operating equipment and
other activities necessary to construct new developments. These stressors could cause western
burrowing owl to reduce their foraging use of the disturbed 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 construction-related disturbances to affect western burrowing owl foraging
behavior, however, would be low because foraging habitat is not a factor limiting the species in the
Plan Area (Appendix A); given the distribution of modeled foraging habitat, there is a high
probability that alternate foraging habitat areas will be available near affected areas.
The potential for temporary effects on nesting western burrowing owl will also be minimized by
AMM3: Avoid and Minimize Adverse Effects on Covered Species, which requires a 500-foot buffer
between active western burrowing owl burrows and adjacent development, and AMM8: Establish
Temporary Activity Exclusion Zones for Nesting/Breeding Birds, which requires buffers (temporary
activity exclusion zones) between construction and specific bird habitats during the breeding
season.

Permanent Effects

Development projects could isolate or fragment modeled nesting and foraging habitat within the
Plan Area. Other permanent effects of development projects include ongoing disturbances such as
visual (e.g., operation of vehicles, lighting, human activity), noise (e.g., operation of vehicles and
other equipment), pets, building maintenance, and other disturbances associated with human
occupancy. These disturbances could cause western burrowing owls to reduce their foraging use of
habitat adjacent to development areas or could affect burrowing owl prey (e.g., rodents, insects).
Noise and visual disturbances from humans, pets, and vehicles could prevent western burrowing
owl from nesting in patches of vegetation adjacent to permanent developments that otherwise
would be suitable for nesting. The presence of people and pets could also increase the frequency of
flight responses that could increase energy demand. Western burrowing owl populations are
sensitive to increased levels of adult mortality due to accidents and predation. Increasing mortality
levels can cause a population decline (Appendix A). Habitat fragmentation may also result in the
introduction of novel predators and changes in the distribution and abundance of the prey base
(Appendix A).

AMM3: Avoid and Minimize Adverse Effects on Covered Species, will minimize effects in habitat
adjacent to development by requiring a 500-foot buffer between western burrowing owl burrows
and adjacent development. AMM7: Design Developments to Minimize Disturbances in Habitat at
Urban-Habitat Interfaces will further minimize effects of development on the species in adjacent
habitat by requiring projects be designed to minimize access to nearby habitat, shield adjacent
habitat from visual disturbances, and direct lighting away from habitat.
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Construction Related Injury or Mortality
Death or injury could occur from implementation of many covered activities if active burrows or
nests are not avoided. Filling burrows used by owls when the owls are foraging off site could cause
owls to abandon the site and subsequently die off-site if they 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 western burrowing owl occurrences by permanently
removing modeled nesting habitat. The risk of injury or mortality from construction activities is
considered extremely low because of the very low density of western burrowing owls in the Plan
Area (although this may increase in the future), and the lower suitability of habitat within UPAs
(where almost all habitat loss would occur) as compared to habitat outside UPAs.

Other Long-Term Effects

The probability that the accidental introduction of contaminants associated with construction
activities (e.g., fuel spills) will adversely affect individual western burrowing owls is considered low
because birds would likely avoid work areas 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. AMM17: Implement Spill Prevention, Control, and Countermeasure Plan to
Eliminate or Minimize Sources of Contaminants requires development projects to have a Spill
Prevention, Control, and Countermeasure Plan (SPCC). The SPCC will identify all potential sources of
contaminants (e.g., leaking fuel tanks, chemical tanks) at construction sites and eliminate or
minimize the potential for such substances to enter groundwater and surface waters.

Covered activities may cause increased traffic volumes and vehicle speeds, especially where roads
are widened, straightened, or otherwise enhanced. Collisions with automobiles are a significant
source of mortality for western burrowing owls as they forage in rights-of way or fly at low
elevation across roads between foraging areas. 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). The risk for collision of adult birds with construction-related
equipment or fences, however, would be low because construction equipment is expected to be
operated at speeds that would be avoided by adult birds, which are highly mobile. The following
AMMs will minimize the injury and mortality of wester burrowing owl: AMM3: Avoid and Minimize
Adverse Effects on Covered Species, AMM8: Establish Temporary Activity Exclusion Zones for
Nesting/Breeding Birds, and AMM19: Exclusion of Wintering Western Burrowing Owls, which requires
that in instances that occupied western burrowing owl burrows cannot be avoided, the project
proponent will prepare and implement an exclusion plan in accordance with guidance provided in
Staff Report on Burrowing Owl Mitigation (CDFG 2012) such that burrowing owl fatalities are
avoided.
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4.6.2.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities could temporarily disturb adjacent 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.
Stressors associated with operation of maintenance equipment include noise, visual disturbance,
and contaminants. The effects of these stressors on western burrowing owl and the measures to
minimize these effects are the same as those described for construction activities associated with
development projects (Section 4.6.2.1, Effects of Permanent Development Projects), except that the
duration of maintenance-related activities is generally expected to be less than that of construction
activities.

Injury or Mortality

Road and ditch maintenance, modification of water conveyance structures, and disking to control
weeds in fallow fields could destroy burrows (Rosenberg and Haley 2004; Catlin and Rosenberg
2006), which could trap or crush owls or remove nesting habitat. These removed patches are
included in the extent of habitat permanently removed by permanent development. Mowing of
roadsides and rights-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 speeds or volumes. Implementation of the following AMMs
will minimize the injury or mortality of western burrowing owl: AMM3: Avoid and Minimize Adverse
Effects on Covered Species, which requires buffers for development projects to avoid and minimize
take on covered species; AMM8: Establish Temporary Activity Exclusion Zones for Nesting/Breeding
Birds, which requires buffers (temporary activity exclusion zones) between development and
specific bird habitats (i.e., the project site build-out boundary will be at least 500 feet from occupied
burrows) during the breeding season; and AMM19: Exclusion of Wintering Western Burrowing Owls,
which requires that in instances that occupied western burrowing owl burrows cannot be avoided,
the project proponent will prepare and implement an exclusion plan in accordance with the
guidance provided in Staff Report on Burrowing Owl Mitigation (CDFG 2012) such that burrowing
owl fatalities are avoided.

4.6.2.3

Effects of Covered Activities within Conservation Lands

Habitat Loss
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
vegetation types that do not support modeled western burrowing owl habitat (Table 5–7).

The effects of such loss of modeled habitat on western burrowing owl are the same as those
described for the effects of permanent development projects (Section 4.6.2.1, Effects of Permanent
Development Projects).

Reduced Habitat Function
The operation of equipment and other activities related to habitat restoration, enhancement, and
management actions in or adjacent to BRCP conservation lands may cause temporary noise, visual,
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and other disturbances to western burrowing owl. The effects of these stressors on western
burrowing owl and measures to avoid and minimize the effects are the same as those described for
the effects of permanent development (Section 4.6.2.1, Effects of Permanent Development Projects).

Injury or Mortality

Restoration projects on conservation lands will not occur in habitat occupied by western burrowing
owl. Therefore, there will be no injury or mortality to western burrowing owl from habitat
restoration actions.

4.6.2.4

Overall Impact Likely to Result from Take

The primary threats to western burrowing owl have 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; Appendix A). Surveys conducted in 2006–2007 throughout
California covered 860 5 km-by-5 km blocks that were surveyed by citizen scientists for the
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 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 western burrowing owls occur in the
Plan Area (e.g., along Coal Canyon Road near Elsey, along the Durham-Pentz Highway near SR 99, at
Hamilton Nord Cana Highway near the SR 99 intersection, at Reknow and Railcar Road, and off
Munjar Road). These siting locations, however, are not within the footprints of development projects
and effects from covered activities on birds possibly present in these locations are not likely.
The covered activities will result in the permanent loss of up to 12,156 acres of modeled western
burrowing owl nesting and foraging habitat (Table 4–5), representing approximately 8 percent of
the currently modeled habitat present in the Plan Area. Because modeled habitat overestimates the
actual extent of habitat in the Plan Area, the amount of actual habitat removed will be less than these
estimates. The covered activities will reduce the amount of modeled nesting and foraging habitat
within the Plan Area, may further fragment known occurrences, and could contribute to further
population declines within the Plan Area. Implementation of the applicable AMMs, as described
above, would minimize these effects and avoid direct injury and mortality of individual birds. In
addition, implementation of the conservation strategy is expected to provide a net benefit to
western burrowing owl by improving habitat conditions by restoring and permanently protecting
habitat. Implementation of the remaining applicable AMMs (Table 5–23) will serve to further
minimize effects on western burrowing owl.
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on western burrowing owl or adversely affect its distribution or abundance
in the Plan Area.
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4.6.3

Western Yellow-Billed Cuckoo

The maximum amount of modeled western yellow-billed cuckoo nesting habitat that will be
permanently affected, directly and indirectly (within 1,300 feet of development), with
implementation of the covered activities is 221 acres, representing approximately 4 percent of the
modeled breeding and foraging habitat (Table 4–5).

4.6.3.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
Development projects will result in the permanent removal of up to 49 acres of modeled nesting
habitat, representing 1 percent of the existing amount of modeled nesting habitat in the Plan Area
(Table 4–5). Habitat removal and fragmentation could affect western yellow-billed cuckoo as
described in Section 4.4.1.1, Habitat Removal and Fragmentation. Habitat removal and
fragmentation are the primary threats to western yellow-billed cuckoo (Appendix A). This species is
particularly vulnerable to habitat fragmentation because it requires large patches of riparian habitat
(Laymon 1998).

Habitat loss will be minimized with implementation of AMM5: Avoid Siting of Construction Staging
Areas and Temporary Work Areas in Occupied Covered Species Habitat, which requires that site
construction staging and other temporary work areas be placed in habitat areas that will ultimately
be permanently removed by the development activities, and AMM11: Confine and Delineate Work
Area, which confines land clearing to the minimum area necessary for construction activities.
Habitat fragmentation will be minimized by AMM3: Avoid and Minimize Adverse Effects on Covered
Species, which requires developers to design projects to avoid impacts on patches of riparian habitat
of 50 acres or larger that would result in reducing the total patch size to less than 50 acres. With
implementation of AMM3, fragmentation effects on western yellow-billed cuckoo are expected to be
minimal.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Permanent development projects will result in reduced functions of up to 172 acres of modeled
nesting habitat as habitat for the western yellow-billed cuckoo within 1,300 feet of development, not
including areas subject to ongoing disturbance from existing permanent developments (Appendix
K). There will be both temporary and permanent stressors associated with the disturbed area in the
vicinity of permanent development, as described in Section 4.4.1.2, Reduced Habitat Function in the
Vicinity of Covered Activities, and below.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors, including noise, dust, visual disturbances, and ground vibrations in habitat near
construction activity. These stressors could cause western yellow-billed cuckoo to reduce their
foraging use of disturbed habitat areas during the construction period. 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 effects from construction-related
disturbances on western yellow-billed cuckoo behavior, however, would be low because the covered
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activities do not occur in areas where western yellow-billed cuckoo has been observed in the Plan
Area (Appendix A).

The potential for temporary effects on nesting western yellow-billed cuckoo will be minimized by
AMM8: Establish Temporary Activity Exclusion Zones for Nesting/Breeding Birds, which requires a
1,300-foot temporary activity exclusion zones between construction and occupied yellow-billed
cuckoo nesting sites) during the breeding season.

Permanent Effects

Development projects could cause ongoing effects, including 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. These disturbances could cause western yellow-billed cuckoo to reduce their foraging
use of habitat adjacent to new developments. Noise and visual disturbances are likely to preclude
western yellow-billed cuckoo from nesting in patches of vegetation adjacent to developments that
otherwise would be suitable for nesting (Appendix A).

Although unlikely, if western yellow-billed cuckoo were to nest adjacent to new developments,
effects could include nest abandonment and changes in incubation, brooding, and foraging behavior
of adult birds that could reduce nesting success. Increased human and pet presence could also
increase the frequency of flight responses that could increase energy expenditure and expose
incubating eggs to nest predation or cooling. If western yellow-billed cuckoo were to establish nests
in UPAs near proposed development projects, 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, would be 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 development projects are in areas that are already partially developed and where existing
noise and other disturbances may already preclude the species from nesting there.
AMM3: Avoid and Minimize Adverse Effects on Covered Species, will minimize effects of development
on the species in adjacent habitat by requiring 1,300 activity exclusion zones between development
and occupied habitat. AMM7: Design Developments to Minimize Disturbances in Habitat at UrbanHabitat Interfaces will further avoid effects of development on the species in habitat in the vicinity
by requiring projects be designed to minimize human and pet access to nearby habitat, and
shielding adjacent habitat from visual disturbances.

Construction-Related Injury or Mortality

Construction activities are unlikely to result in injury or mortality of western yellow-billed cuckoo.
The risk of adult birds colliding with construction equipment, however, would be low because
equipment would be operated at speeds that will be avoided by adult birds, which are highly mobile.
The chances of injury or mortality of western yellow-billed cuckoo individuals will be further
minimized by AMM8: Establish Temporary Activity Exclusion Zones for Nesting/Breeding Birds, which
requires 1,300-foot buffers (temporary activity exclusion zones) between construction and occupied
western yellow-billed cuckoo habitat when the birds are present.
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
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will be low because birds would avoid work areas with ongoing noise and visual constructionrelated disturbances. AMM17: Implement Spill Prevention, Control, and Countermeasure Plan to
Eliminate or Minimize Sources of Contaminants requires development projects to have an SPCC. The
SPCC will identify all potential sources of contaminants (e.g., leaking fuel tanks, chemical tanks) at
construction sites and eliminate or minimize the potential for such substances to enter groundwater
and surface waters.

4.6.3.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities such as the removal of riparian vegetation that potentially supports western
yellow-billed cuckoo habitat will not adversely affect western yellow-billed cuckoo because
maintenance will affect only a small area of vegetation, and maintenance will affect only vegetation
adjacent to development, which is unlikely to be occupied by western yellow-billed cuckoo.

Effects associated with operation of maintenance equipment include noise, visual, and other
disturbances (e.g., ground vibrations). The effects of these stressors on western yellow-billed cuckoo
and the measures to minimize these effects are the same as those described above for construction
activities associated with development projects (Section 4.6.3.1, Reduced Habitat Function and
Effects on Species in Vicinity of Development), except that the duration of maintenance-related
activities is generally expected to be less than that of construction-related activities.

Injury or Mortality

The effects on western yellow-billed cuckoo from recurring maintenance activities that could result
in injury or mortality of western yellow-billed cuckoo are similar to those described for the
construction of new developments (Section 4.6.3.1, Injury or Mortality). Western yellow-billed
cuckoos could collide with moving maintenance equipment, eggs and nestlings could be crushed by
equipment operating in nesting habitat, and adults could abandon care of eggs and nestlings because
of excessive maintenance-related noise and visual disturbances near nest sites. The risk of adult
birds colliding with maintenance equipment, however, would be low because equipment would be
operated at speeds that will be avoided by adult birds, which are highly mobile.
The effects of stressors associated with recurring maintenance activities, such as noise, visual, and
other disturbances (e.g., ground vibrations), on western yellow-billed cuckoo and the measures to
minimize these effects are the same as those described above for construction activities associated
with development projects (Section 4.6.3.1, Reduced Habitat Function and Effects on Species in
Vicinity of Development), except that the duration of maintenance-related activities is generally
expected to be less than that of construction-related activities.

4.6.3.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Although potential stressors on western yellow-billed cuckoo from operation of equipment related
to habitat restoration, enhancement, or management are the same as those described for the effects
of permanent development (Section 4.6.3.1, Reduced Habitat Function and Effects on Species in
Vicinity of Development), the likelihood of adverse effects is very low because such activities will be
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consistent with the AMMs that require 1,300-foot exclusion zones between the covered activities
and occupied habitat.

Injury or Mortality

Although operation of equipment and other activities related to implementing habitat enhancement
and management actions could result in injury to or mortality of individuals if nest sites are present
in affected areas, absent the implementation of the AMMs, the implementation of AMM8: Establish
Temporary Activity Exclusion Zones for Nesting/Breeding Birds, will make such injury or mortality
very unlikely.

4.6.3.4

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; 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; USFWS 2014). 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; USFWS 2014). The largest portion of the range of the western
yellow-billed cuckoo along the Sacramento River occurs along the western border of the Plan Area,
according to the CDFW California Wildlife Habitat Relationships Program. Breeding pairs have been
reported the Sacramento River area along the western border of the Plan Area as well as along the
Feather River between Oroville and the Butte County border.

The covered activities will result in permanent removal of up to 49 acres of modeled western
yellow-billed cuckoo nesting habitat (Table 4–5), representing less than 1 percent of the extent of
modeled nesting habitat present in the Plan Area. Implementation of the covered activities will
reduce the amount of modeled nesting and foraging habitat within the Plan Area. However, as
described above, these impacts will be limited to impacts in areas unoccupied by the species and in
patches that may not be suitable due to their proximity to existing urban areas. Therefore, impacts
of the covered are unlikely to contribute to further population declines of the species within the Plan
Area. Furthermore, as described above, implementation of the applicable AMMs as described above
will minimize these effects and avoid direct injury and mortality of individual birds. In addition, the
conservation strategy will benefit western yellow-billed cuckoo and improve habitat conditions by
restoring and permanently protecting habitat. Implementation of the remaining applicable AMMs
(Table 5–23) will serve to further minimize effects on western yellow-billed cuckoo.
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on western yellow-billed cuckoo or adversely affect its Plan Area
distribution or abundance.

4.6.4

Greater Sandhill Crane

The maximum amount of modeled greater sandhill crane roosting and foraging habitat that will be
permanently removed or disturbed, directly and indirectly (within 500 feet of development), with
implementation of the covered activities is 3,710 acres. As described below, the vast majority of the
habitat lost is expected to be roosting and foraging habitat. This impact represents less than 3
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percent of the current extent of modeled greater sandhill crane habitat in the Plan Area (Table 4–5
and Appendix K).

The greater sandhill crane is a CDFW-designated fully protected species. Implementation of the
applicable AMMs will avoid actions that could result in the mortality of individuals.

4.6.4.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect greater sandhill crane as described below.

Habitat Removal and Fragmentation

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 amount of modeled
roosting and foraging habitat in the Plan Area (Table 4–5). Development projects will result in the
permanent removal of up to 137 acres of traditional upland use area (i.e., upland areas that have
consistently been found to be occupied), representing approximately 5 percent of the existing
amount of traditional upland use area in the Plan Area (Table 4–5). Of the 1,522 acres of modeled
rice habitat to be removed, up to 236 acres of rice removal (15%) may be considered temporary
rather than permanent if restored within a year of removal or disturbance.
The majority of the permanent removal of modeled habitat (71%) will occur within UPAs from
urban development, and the remainder will be distributed among the CAZs. The effects of loss and
fragmentation of modeled habitat are described in Section 4.4.1.1, Habitat Removal and
Fragmentation, although habitat loss and fragmentation are not cited among the primary threats to
this species (Appendix A).
AMM5: Avoid Siting of Construction Staging Areas and Temporary Work Areas in Occupied Covered
Species Habitat will minimize habitat loss by requiring that site construction staging and other
temporary work areas be placed in habitat areas that will ultimately be permanently removed by
the development activities. AMM11: Confine and Delineate Work Area will minimize habitat loss by
confining land clearing to the minimum area necessary for the development project.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

New permanent development will result in reduced functions of an estimated 1,946 acres of
modeled greater sandhill crane habitat within 500 feet of proposed development. Of this area,
approximately one quarter (411 acres) overlaps areas already subject to existing, ongoing effects of
existing permanent developments (Appendix K). There will be both temporary and permanent
effects associated with the affected area in the vicinity of permanent development, as described in
Section 4.4.1.2, Reduced habitat Function in the Vicinity of Covered Activities, and below.

Temporary Effects

Temporary 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. These stressors
could cause greater sandhill crane to reduce its foraging use of disturbed habitat areas during the
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period these activities are occurring. Temporary displacement from foraging habitat and increased
numbers of flight responses to disturbance may elevate energetic costs to greater sandhill crane.
The potential for adverse effects of temporary construction-related disturbances on greater sandhill
crane foraging behavior, however, would be low because the availability of foraging habitat is not a
factor limiting the species in the Plan Area (Appendix A) and, given the distribution of modeled
foraging habitat, there is a high probability that alternate foraging habitat areas will be available
near affected areas.
Temporary effects on roosting greater sandhill crane in the vicinity of development will be
minimized with implementation of AMM8: Establish Temporary Activity Exclusion Zones for
Nesting/Breeding Birds, which requires a 2,600-foot temporary activity exclusion zones between
construction and occupied greater sandhill crane foraging habitat.

Permanent Effects

Permanent effects may result from covered activities that could 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. 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 cranes from roosting in patches of vegetation near permanent developments that
otherwise would be suitable for roosting. These permanent effects will be minimized with
implementation AMM7: Design Developments to Minimize Disturbances in Habitat at Urban-Habitat
Interfaces, which will further avoid effects of development on the species in habitat in the vicinity by
requiring projects be designed to minimize access to nearby habitat, shielding adjacent habitat from
visual disturbances, and directing lighting away from habitat.

Construction-Related Injury or Mortality

The greater sandhill crane is a state fully protected species and, as such, implementation of the
applicable AMMs, as described above, will avoid actions associated with implementation of the
covered activities that could result in the mortality of individuals.

Ongoing Operational Effects Associated with Permanent Development

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 an increased risk of
injury or death 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 AMM20: Install Wire
Markers on New or Modified Power Transmission Lines within Greater Sandhill Crane Habitat,
requires installation of transmission wire markers to reduce the chances that sandhill cranes fly into
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overhead transmission lines, particularly during periods of low visibility (e.g., foggy conditions),
resulting in the injury or mortality of individuals. Markers will be installed on suspended wires at
regular intervals according to manufacturer’s recommendations and as approved by BCAG.
Maintenance of power line markers will be conducted at regular intervals and missing or broken
markers will be replaced before September 15 of each year prior to the arrival of migrating cranes in
the Plan Area.

4.6.4.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities could temporarily disturb adjacent habitat. The effects of the operation of
maintenance equipment and the minimization measures to reduce those effects on greater sandhill
cranes for maintenance actions are the same as those described for construction-related effects
(Section 4.6.4.1, Effects of Permanent Development Projects). Noise and visual disturbances
associated with recurring maintenance activities will not affect crane behaviors because the
locations in which these activities would occur would have high levels of ongoing human
disturbances associated with existing and planned development (e.g., vehicle traffic).

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 effects.

Injury or Mortality

Implementation of the applicable AMMs as described above in Section 4.6.4.1, Effects of Permanent
Development Projects, will avoid actions associated with implementation of the covered activities
that could result in the mortality of individuals.

4.6.4.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function in Vicinity of Activity
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 (Table 5–7). The effects of such loss of modeled habitat on
greater sandhill crane, and the measures to minimize those effects are similar to those described for
the effects of permanent development projects (Section 4.6.4.1, Effects of Permanent Development
Projects). Over time, 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 effects
are likely to be minor.

Injury or Mortality

Implementation of the applicable AMMs as described above in Section 4.6.4.1, Effects of Permanent
Development Projects will avoid actions associated with implementation of the covered activities
that could result in the mortality of individuals.
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4.6.4.4

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 low-level
recreational disturbances (e.g., birding, photography). 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; 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 300 feet 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 approximately 459 to 1,247 feet 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 4–5),
representing approximately 1 and 5 percent, respectively, of the extent of modeled habitat present
in the Plan Area. Because modeled habitat overestimates the actual amount of habitat in the Plan
Area, the amount 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 amount or location of
modeled foraging and roosting habitat removed by covered activities. Furthermore, implementation
of the applicable AMMs described above in Section 4.6.4.1, Effects of Permanent Development
Projects will minimize the removal of occupied habitat by covered activities and minimize the
potential for harassment of individuals or roost sites. Implementation of the remaining applicable
AMMs (Table 5–23) will serve to further minimize effects on greater sandhill crane.
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on greater sandhill crane or adversely affect its Plan Area distribution or
abundance.

4.6.5

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 Plan
Area (e.g., water depths in permanent wetlands). There are few locations in the Plan Area that are
known to be occupied by California black rail (Appendix A).
Injury or death of this species is not anticipated and is not covered. The Plan’s 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 federally listed under ESA, the Section 10(a)(1)(B) permit
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can at that point serve as a Special Purpose Permit under the MBTA. The AMMs, however, are
expected to result in avoidance of injury or killing of California black rails, as described below.

4.6.5.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect California black rail as described below.

Habitat Removal and Fragmentation

As previously noted, a habitat model has not been developed for California black rail. Because no
model has been developed, specific information on acreage California black rail habitat removal is
unknown.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Development may result in reduced functions of habitat areas subject to ongoing disturbance from
existing permanent developments. There will be both temporary and permanent stressors
associated with the disturbed area in the vicinity of permanent development, as described in Section
4.4.1.2, Reduced Habitat Function in the Vicinity of Covered Activities, and below.

Temporary Effects

Temporary effects are associated with construction of permanent development projects and include
noise, visual, and other disturbances associated with operating equipment and other construction
activities. Potential temporary adverse effects on California black rail will be avoided and minimized
with implementation of AMM8: Establish Temporary Activity Exclusion Zones for Nesting/Breeding
Birds, which requires temporary 500-foot activity exclusion zones between development and
California black rail nesting sites during the breeding season.

Permanent Effects

Long-term effects of development on the species in nearby habitat include ongoing noise, visual, petrelated, building maintenance, and other disturbances associated with human occupancy following
construction of permanent developments. These effects could affect California black rail if birds are
present immediately adjacent to new permanent developments. 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. Under AMM3: Avoid and Minimize Adverse Effects on Covered Species,
developers are required to design projects to provide a 250-foot buffer between the development
and emergent wetland, minimizing the potential for adverse effects of adjacent development on
California black rail habitat. AMM7: Design Developments to Minimize Disturbances in Habitat at
Urban-Habitat Interfaces, will further avoid effects of development on the species in habitat in the
vicinity by requiring projects be designed to minimize access to nearby habitat, shielding adjacent
habitat from visual disturbances, and design and implement appropriate BMPs for drainage systems
to avoid discharges of urban runoff into sensitive habitat areas.
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Construction-Related Injury or Mortality
The BRCP will avoid take in the form of death or through implementation of the AMMs described
above, under Temporary Effects and Permanent Effects.

4.6.5.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities could temporarily disturb adjacent habitat. Stressors associated with
operation of maintenance-related equipment include noise and visual disturbances and
contaminants. The effects of these stressors on California black-rail and the measures to minimize
these effects are as described for construction activities associated with development projects
(Section 4.6.5.1, Reduced Habitat Function and Effects on Species in Vicinity of Development), except
that the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities.

Injury or Mortality

The BRCP will avoid take in the form of death or through implementation of the AMMs described
above, in Section 4.6.5.1, Effects of Permanent Development Projects.

4.6.5.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function in Vicinity of Activity
Operation of equipment and other activities to enhance, restore, and manage conservation lands
could cause temporary noise, visual, and other disturbances affecting California black rail. The
effects of these stressors on California black rail and measures to avoid and minimize the effects are
the same as those described for the effects of permanent development (Section 4.6.5.1, Reduced
Habitat Function and Effects on Species in Vicinity of Development).

Injury or Mortality
The BRCP will avoid take in the form of death or through implementation of the AMMs described
above, in Section 4.6.4.1, Effects of Permanent Development Projects.

4.6.5.4

Overall Impact Likely to Result from Take

The amount of take expected to result from covered activities are provided in Table 4–4. 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 historical
habitat, as well as habitat fragmentation and degradation (Appendix A). Its current distribution is
characterized by small population sizes in a patchy and spatially clumped landscape pattern. The
major stressor affecting California black rails in the Plan Area is the loss of specific wetland
structure and hydrology. California black rail is very sensitive to wetland area size and isolation. The
likelihood that local populations of California black rail will 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).
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Up to 70 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 would not result in adverse
population-level effects on California black rail or adversely affect its distribution or abundance
throughout the Plan Area.

4.6.6

Swainson’s Hawk

The maximum amount of modeled Swainson’s hawk nesting habitat, nesting and foraging habitat,
and foraging habitat that will be permanently removed or disturbed, directly and indirectly
(foraging habitat within 500 feet of development and nesting habitat within 1,300 feet of
development), with implementation of the covered activities is 15,202 acres, most of which is
foraging habitat as described below. This impact represents approximately 14 percent of the current
extent of its modeled habitat (Table 4–5 and Appendix K).

4.6.6.1

Effects of Permanent Development Projects

Development projects covered under the BRCP are described in Chapter 2, Section 2.2.1, Permanent
Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside UPAs, and
Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These covered
activities may affect Swainson’s hawk as described below.

Habitat Removal and Fragmentation

Development projects will result in the permanent removal of up to 300 acres of modeled
Swainson’s hawk nesting habitat, 484 acres of modeled nesting and foraging habitat, and 10,030
acres of modeled foraging habitat, representing approximately 2, 20, and 8 percent, respectively, of
the existing amount of modeled habitat in the Plan Area (Table 4–5). Most (an estimated 93%) of
this loss is expected to occur in the UPAs, and the remainder will occur in the CAZs.

Of the 10,030 acres of modeled foraging habitat to be removed, up to 1,239 acres (12%; up to 740
acres of grassland; 67 acres of grasslands with vernal swale complex, grassland component only;
and 432 acres of irrigated cropland and pasture) and of the 484 acres of modeled nesting and
foraging habitat to be removed, up to 67 acres of blue oak savannah removal (grassland component
only) may be considered temporary rather than permanent if restored within a year of removal or
disturbance.
Habitat removal and fragmentation will affect Swainson’s hawk as described in Section 4.4.1.1,
Habitat Removal and Fragmentation. Habitat loss is the primary stressor threatening Swainson’s
hawk (Appendix A).

No known Swainson’s hawk nest sites will be removed by development projects. Habitat loss will be
minimized with implementation of AMM5: Avoid Siting of Construction Staging Areas and Temporary
Work Areas in Occupied Covered Species Habitat, which requires project applicants to site
construction staging and other temporary work areas in areas that will ultimately be permanently
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removed by the development activities. AMM11: Confine and Delineate Work Area will minimize
habitat loss by confining land clearing to the minimum area necessary for the development project.

Swainson’s hawk will not be adversely affected by development related habitat fragmentation
because the species is highly mobile species and can easily move among patches of habitat that
could become more disconnected with implementation of the covered activities. Nonetheless, the
BRCP will minimize Swainson’s hawk habitat fragmentation by concentrating development in the
UPAs.

Reduced Habitat Function in Vicinity of Development

New development may result in reduced functions of up to 4,197 acres of modeled Swainson’s hawk
habitat (i.e., foraging habitat within 500 feet of development and nesting habitat within 1,300 feet of
development), not including areas subject to ongoing disturbance from existing permanent
developments (Appendix K). There will be both temporary and permanent stressors associated with
the disturbed area in the vicinity of permanent development, as described in Section 4.4.1.2.,
Reduced Habitat Function in the Vicinity of Covered Activities, and below.

Temporary Effects

Construction activities associated with development projects could generate temporary stressors
such as noise, visual disturbances, lighting, and human activity in the vicinity of Swainson’s hawk
habitat. These stressors could cause Swainson’s hawk to reduce their foraging use of disturbed
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. Since Swainson’s hawks forage primarily aerially, noise and visual
disturbance is not expected to affect Swainson’s hawks 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. In the Central Valley,
however, 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 AMM3: Avoid and Minimize Adverse Effects on Covered Species, which requires
buffer distances for development projects to avoid and minimize take on covered species, and
stipulates no construction-related activity within 25 feet of canopy drip line cottonwood and valley
oak riparian habitat. Implementation of AMM8: Establish Temporary Activity Exclusion Zones for
Nesting/Breeding Birds, would require a 1,300-foot buffer distance (temporary activity exclusion
zones) between development and nest sites during the breeding season.

Permanent Effects

Long-term effects of development on the species in nearby habitat 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. These disturbances could cause Swainson’s
hawks to reduce their foraging use of habitat adjacent to permanent development areas. Excessive
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noise and visual disturbances may preclude Swainson’s hawks from nesting in suitable habitat
adjacent to permanent developments; however, if Swainson’s hawks 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, 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).

Development in the vicinity of Swainson’s hawk habitat will be minimized through implementation
of AMM3: Avoid and Minimize Adverse Effects on Covered Species, which requires 1,300-foot activity
exclusion zones around nest sites. Implementation of AMM7: Design Developments to Minimize
Disturbances in Habitat at Urban-Habitat Interfaces, will further avoid effects of development on the
species in habitat in the vicinity by requiring projects to be designed to minimize access to nearby
habitat, shielding adjacent habitat from visual disturbances, and directing lighting away from
habitat.

Construction-Related Injury or Mortality

Construction activity could result in injury or mortality of Swainson’s hawks. 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 constructionrelated equipment, however, is low because adult birds are expected to avoid construction sites, as
Swainson’s hawks are highly mobile and typically fly at altitudes too high to collide with equipment.
The potential for these impacts will be minimized with implementation of AMM3: Avoid and
Minimize Adverse Effects on Covered Species, which requires 1,300-foot buffer distances for
development projects to avoid and minimize take on covered species. Implementation of AMM8:
Establish Temporary Activity Exclusion Zones for Nesting/Breeding Birds, requires a 1,300-foot
temporary activity exclusion zone between construction and Swainson’s hawk nest sites during the
breeding season.

Ongoing Operations Effects Associated with Permanent Development

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.
AMM21: Prevent Raptor Electrocutions, requires that all new transmission lines associated with solar
energy facility and other permanent development projects comply with raptor-safe power pole
design standards for the construction of new power lines. This AMM minimizes the risk of
electrocution of Swainson’s hawk through wire spacing, installation of electrocution-prevention
devices, and other design standards.

4.6.6.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities could temporarily disturb adjacent habitat. Stressors associated with
operation of maintenance-related equipment include noise and visual disturbances and
contaminants. The effects of these stressors on Swainson’s hawk and the measures to minimize
these effects are as described above for construction activities associated with development projects
(Section 4.6.6.1, Reduced Habitat Function and Effects on Species in Vicinity of Development), except
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that the duration of maintenance-related activities is generally expected to be less than that of
construction-related activities.

Injury or Mortality

The impacts of recurring maintenance activities and measures to minimize those impacts that could
result in injury and mortality on Swainson’s hawk are similar to those described above for
permanent development projects activities (Section 4.6.6.1, Construction-Related Injury or
Mortality). The risk of injury or mortality of Swainson’s hawks associated with recurring
maintenance is very low with implementation of the AMMs described above in Section 4.6.6.1,
Effects of Permanent Development Projects.

4.6.6.3

Effects of Covered Activities within Conservation Lands

Habitat Loss
Implementation of conservation measures to restore riparian habitat will convert up to 178 acres of
suitable 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
restoration, however, will be implemented on rice lands unsuitable for Swainson’s hawk.

The effects of such loss of modeled habitat on Swainson’s hawk are the same as described for the
permanent effects of implementing permanent development projects (Section 4.6.6.1, Reduced
Habitat Function and Effects on Species in Vicinity of Development).

Reduced Habitat Function in Vicinity of Activity
The operation of equipment and other activities related to implementing habitat restoration,
enhancement, and management actions in or adjacent to BRCP conservation lands may cause
temporary noise, visual, and other disturbances to Swainson’s hawk. The effects of these stressors
on Swainson’s hawk and measures to avoid and minimize the effects are the same as those
described for the effects of permanent development (Section 4.6.6.1, Reduced Habitat Function and
Effects on Species in Vicinity of Development).

Injury or Mortality
The impacts of recurring maintenance activities and measures to minimize those impacts that could
result in injury and mortality on Swainson’s hawk are similar to those described above for
permanent development projects activities (Section 4.6.6.1, subsection titled Construction-Related
Injury or Mortality). The risk of injury or mortality of Swainson’s hawks associated with recurring
maintenance is very low with implementation of the AMMs described above in Section 4.6.6.1,
subsection titled Effects of Permanent Development Projects.

4.6.6.4

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
breeding 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
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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).

Development projects will result in the permanent removal of up to 300 acres of modeled
Swainson’s hawk nesting habitat, 484 acres of modeled nesting and foraging habitat, and 10,030
acres of modeled foraging habitat, representing approximately 2, 20, and 8 percent, respectively, of
the existing amount of modeled habitat in the Plan Area (Table 4–5). Up to an additional 2,734 acres
of modeled foraging habitat could be removed to restore habitat types that are unsuitable
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
habitat types will remain in the Plan Area.

Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs as described above in Section 4.6.6.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on Swainson’s hawk or adversely affect its
distribution or abundance throughout the Plan Area. Implementation of the remaining applicable
AMMs (Table 5–23) will serve to further minimize effects on Swainson’s hawk.

4.6.7

White-Tailed Kite

The maximum amount of modeled white-tailed kite nesting habitat, breeding season foraging
habitat, and modeled year-round foraging habitat that will be permanently removed or disturbed,
directly and indirectly, with implementation of the covered activities is a total of 24,568 acres,
representing approximately 8 percent of the current extent of its modeled habitat in the Plan Area
(Table 4–5 and Appendix K).

4.6.7.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect white-tailed kite as described below.

Habitat Removal and Fragmentation

Permanent development projects will result in the permanent removal of up to 2,488 acres of
modeled white-tailed kite nesting habitat, 6,321 acres of modeled year-round foraging habitat, and
6,797 acres of modeled breeding season foraging habitat, representing approximately 8 percent, 4
percent, and 7 percent, respectively, of the existing amount of modeled habitat in the Plan Area
(Table 4–5). An estimated 92 percent of the habitat loss will result from urban development in the
UPAs, and the remainder will occur in the CAZs.
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Of the 2,488 acres of modeled nesting habitat to be removed, up to 67 acres (3%) of blue oak
savannah, grassland component only, may be considered temporary rather than permanent if
restored within a year of removal or disturbance. Of the 6,321 acres of modeled year-round foraging
habitat to be removed, up to 1,475 acres (23%; 740 acres of grassland; 67 acres of grasslands with
vernal swale complex, grassland component only; 432 acres of irrigated cropland and pasture, and
236 acres of rice) removal may be considered temporary rather than permanent if restored within a
year of removal or disturbance. Of the 6,797 acres of modeled year-round foraging habitat to be
removed, up to 1,475 acres (22%; 740 acres of grassland; 67 acres of grasslands with vernal swale
complex, grassland component only; 432 acres of irrigated cropland and pasture, and 236 acres of
rice) may be considered temporary rather than permanent if restored within a year of removal or
disturbance.
Habitat removal and fragmentation will affect white-tailed kite as described in Section 4.4.11,
Habitat Removal and Fragmentation. Implementation of the covered activities will not isolate or
fragment white-tailed kite use of the Plan Area because white-tailed kite is a highly mobile species
that can easily move among patches of habitat that become fragmented as a result of
implementation of the covered activities.

Habitat loss will be minimized with implementation of AMM5: Avoid Siting of Construction Staging
Areas and Temporary Work Areas in Occupied Covered Species Habitat, which requires that site
construction staging and other temporary work areas be placed in habitat areas that will ultimately
be permanently removed by the development activities, and AMM11: Confine and Delineate Work
Area, which will minimize habitat loss by confining land clearing to the minimum area necessary for
the development project. Concentrating development in the UPAs will minimize habitat
fragmentation.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Permanent development projects will result in reduced functions of up to 15,202 acres of modeled
white-tailed kite habitat in the vicinity of development (foraging habitat within 500 feet and nesting
habitat within 1,300 feet of development), not including areas subject to ongoing disturbance from
existing permanent developments (Appendix K). There will be both temporary and permanent
stressors associated with the disturbed area in the vicinity of permanent development, as described
below.

Temporary Effects

Temporary direct effects are associated with construction activities associated with development
projects could generate temporary effects such as noise and visual disturbances associated with
operating equipment and other activities necessary to construct new developments. These stressors
could cause white-tailed kite to reduce their foraging use of the affected habitat areas during
construction. 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 feeding 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 these temporary effects on white-tailed kite will be minimized with
implementation of AMM3: Avoid and Minimize Adverse Effects on Covered Species, which requires the
establishment of buffers for development projects to avoid and minimize take of covered species,
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including no construction-related activity within 25 feet of canopy drip-line cottonwood and valley
oak riparian habitat and AMM8: Establish Temporary Activity Exclusion Zones for Nesting/Breeding
Birds, which requires the establishment of buffers (temporary activity exclusion zones) of 1,300 feet
between construction activities and white-tailed kite nesting habitat during the breeding season.

Permanent Effects

Permanent 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. 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 suitable habitat that is adjacent to permanent
developments, however, if white-tailed kite were to nest adjacent to new permanent developments,
permanent effects could include nest abandonment and changes in incubation, brooding, and
foraging behavior of adult birds that could reduce nesting success. AMM3: Avoid and Minimize
Adverse Effects on Covered Species, which requires the establishment of 1,300-foot buffers between
nesting habitat and development. AMM7: Design Developments to Minimize Disturbances in Habitat
at Urban-Habitat Interfaces, will further avoid effects of development on the species in habitat in the
vicinity by requiring projects be designed to minimize access to nearby habitat, shielding adjacent
habitat from visual disturbances, and directing lighting away from habitat. Construction-Related
Injury or Mortality
Implementation of the 1,300-foot buffers between construction or development and occupied
nesting habitat, as described above, will avoid actions associated with implementation of the
covered activities that could result in the injury or mortality of individuals.

Ongoing Operations Effects Associated with Permanent Development

Electrocution on newly constructed or modified power distribution or transmission lines is a
potential risk for white-tailed kite, especially when these power lines intersect foraging habitat.
AMM21: Prevent Raptor Electrocutions, requires that all new transmission lines associated with solar
energy facility and other permanent development projects comply with raptor-safe power pole
design standards for the construction of new power lines. This AMM minimizes the risk of
electrocution of white-tailed kite through wire spacing, installation of electrocution-prevention
devices, and other design standards, although the risk is already considered relatively low for this
highly maneuverable species (Appendix A).

4.6.7.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance activities could temporarily disturb adjacent habitat. Stressors associated with
operation of maintenance-related equipment include noise, visual disturbance, and contaminants.
The effects of these stressors on white-tailed kite and the measures to minimize these effects are the
same as those described above for construction activities associated with development projects
(Section 4.6.7.1), except that the duration of maintenance-related activities is generally expected to
be less than that of construction-related activities.
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Injury or Mortality
Implementation of 1,300-foot buffers between covered activities and occupied nesting habitat, as
described above, will avoid actions associated with implementation of the covered activities that
could result in the injury or mortality of individuals.

4.6.7.3

Effects of Covered Activities within Conservation Lands

Habitat Loss
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. The effects of such loss of modeled habitat on white-tailed kite and the
measures to minimize these effects are the same as described for the permanent direct effects of
implementing permanent development projects (see Section 4.6.7.1, Effects of Permanent
Development Projects).

Reduced Habitat Function in Vicinity of Activity
The operation of equipment and other activities related to implementing habitat restoration,
enhancement, and management actions in or adjacent to BRCP conservation lands may cause
temporary noise, visual, and other disturbances to white-tailed kite. The effects of these stressors on
white-tailed kite and measures to avoid and minimize the effects are the same as those described for
the effects of permanent development (Section 4.6.7.1).

Injury or Mortality

Implementation of 1,300-foot buffers between covered activities and occupied nesting habitat, as
described above, will avoid actions associated with implementation of the covered activities that
could result in the injury or mortality of individuals.

4.6.7.4

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. 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.

Permanent development projects will result in the permanent removal of up to 2,488 acres of
modeled white-tailed kite nesting habitat, 6,321 acres of modeled year-round foraging habitat, and
6,797 acres of modeled breeding season foraging habitat, representing approximately 8 percent, 4
percent, and 7 percent, respectively, of the existing amount of modeled habitat in the Plan Area
(Table 4–5). 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
white-tailed 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.
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Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.7.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on white-tailed kite or adversely affect its
distribution or abundance in the Plan Area. Implementation of the remaining applicable AMMs
(Table 5–23) will serve to further minimize effects on white-tailed kite.

4.6.8

Giant Garter Snake

The maximum amount of total modeled giant garter snake habitat that will be permanently affected,
directly and indirectly (within 500 feet of development), is 4,264 acres. This represents
approximately 3 percent of the current extent of modeled giant garter snake habitat in the Plan Area
(Table 4–5 and Appendix K). Impacts include the removal of up to 17 miles of channels that support
modeled movement habitat (Table 4–5), representing approximately 4 percent of modeled
movement habitat (connected waterways) in the Plan Area. 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 over the 50-year permit term, or an
average of 1.2 snakes per year (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 up to 621 acres of modeled giant garter snake habitat while it is being restored to
higher functioning habitat. As this habitat attains the characteristic functions of emergent wetlands,
the amount of high-quality habitat for the species will increase, allowing for a potential increase in
the giant garter snake population in these areas, which is expected to provide a net benefit for the
species despite the temporary loss in habitat function.

4.6.8.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect giant garter snake as described below.

Habitat Removal and Fragmentation

Permanent development projects will result in the permanent removal of up to 1,572 acres of
modeled giant garter snake breeding and movement habitat, representing approximately 3 percent
of the existing amount of modeled breeding and movement habitat in the Plan Area (Table 4–5).
Permanent direct impacts also include the removal of up to 17 miles of channels that support
modeled movement habitat (Table 4–5), representing approximately 4 percent of modeled
movement habitat: connected waterways.
Of the 1,572 acres of modeled breeding and movement habitat to be removed, up to 672 acres (4
acres of emergent wetlands, 100 acres of irrigated cropland and pasture, and 236 acres of rice)
removal may be considered temporary rather than permanent if restored within a year of removal
or disturbance.

Habitat loss and fragmentation may affect giant garter snake as described in Section 4.4.1.1, Habitat
Removal and Fragmentation. Continued loss of wetland and other suitable habitat resulting from
agricultural and urban development is one of the greatest threats to the giant garter snake: as much
as 95 percent of historical habitat for the giant garter snake in the Central Valley has been lost as a
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result of agricultural and urban conversion (Wylie et al. 1997). Most (78%) of the habitat loss will
occur as a result of urban development inside the UPAs, and the remainder will occur in the CAZs.

Habitat loss will be minimized through AMM11: Confine and Delineate Work Area, which confines
land clearing to the minimum area necessary to facilitate construction activities. The potential for
fragmentation will be minimized by concentrating development in the UPAs.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Development may result in reduced functions of up to 2,692 acres of modeled breeding and
movement habitat for giant garter snake within 500 feet of proposed development, not including
areas subject to existing, ongoing effects of existing permanent developments (Appendix K). The
estimated number of individual giant garter snakes affected by this loss of habitat function is 73
snakes (see Appendix A for habitat-specific density calculations). There will be both temporary and
permanent stressors associated with the disturbed area in the vicinity of permanent development as
described in Section 4.4.1.2, Reduced Habitat Function in the Vicinity of Covered Activities, and below.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise, visual disturbances, and ground vibrations in habitat near construction
activity. These stressors could cause giant garter snakes to reduce their use of disturbed habitat
areas, especially basking sites, during the period during which covered activities are implemented.
Temporary displacement and reduced ability to bask could compromise thermoregulation in giant
garter snake and reduce their foraging efficiency. Repeated flight responses to disturbance may
elevate energetic costs. Construction activities could also disturb adjacent giant garter snake habitat
if runoff from the site results in erosion and sedimentation.

These temporary construction-related effects on giant garter snake will be minimized with
establishment of 250-foot non-disturbance buffers around emergent wetlands consistent with Table
6-4, Design Criteria for Avoiding Permanent Direct Impacts of Permanent Development Projects on
Sensitive Wetland and Riparian Land Cover Types. Erosion and sedimentation disturbances in habitat
adjacent to construction will be minimized through AMM15: Install Erosion Control Barriers; AMM4:
Avoid or Minimize Disturbances in Wetlands and Riparian Habitat, and AMM22: Minimize Take and
Effects on Habitat of Giant Garter Snake, which require maintenance of water quality and limiting
construction runoff into wetland areas through the use of hay bales, filter fences, vegetative buffer
strips, or other accepted practices.

Permanent Effects

Development will also result in permanent stressors on nearby habitat, including ongoing visual
(e.g., from operation of vehicles, lighting, human activity), noise (e.g., from operation of vehicles and
other equipment), pets, building maintenance, and other disturbances associated with human
occupancy following construction of permanent developments. 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 and vehicles may preclude giant garter snake from
reproducing or overwintering in patches of vegetation near permanent developments that
otherwise would be suitable habitat. Pets such as cats and dogs may enter giant garter snake habitat
adjacent to development and could cause giant garter snakes to avoid these areas. Cats and dogs
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may also injure or kill giant garter snakes. Predation by domestic cats has been cited as a threat to
the giant garter snake (USFWS 2006a). The level of these effects is expected to be less outside UPAs
than within UPAs because they do not include residential developments, which are expected to
support higher levels of human activity than nonresidential developments. Permanent development
may also reduce the function of nearby habitat through alteration in local hydrology, which may in
turn alter the vegetation composition and structure of foraging habitat but will not affect the amount
of available foraging habitat. This could reduce cover for giant garter snakes, resulting in increased
risk of predation.
These effects will be minimized with implementation of AMM4: Avoid or Minimize Disturbances in
Wetlands and Riparian Habitat, which requires project design that avoids disturbances in wetlands,
including 250-foot non-disturbance buffers around emergent wetlands consistent with Table 6-4,
Design Criteria for Avoiding Permanent Direct Impacts of Permanent Development Projects on
Sensitive Wetland and Riparian Land Cover Types.

Construction-Related Injury or Mortality
Individual giant garter snakes could be crushed by construction-related equipment. Construction
related activities for permanent development could result in injury or mortality of up to an
estimated 61 giant garter snakes (see Appendix A for habitat-specific density calculations). The
BRCP will minimize construction-related injury or mortality by only allowing initial disturbance and
clearing in giant garter snake habitat during the giant garter snake active season, when snakes are
able to move out of harm’s way (Section 5.4.3.2, CM8: Restore Giant Garter Snake Habitat). AMM22:
Minimize Take and Effects on Habitat of Giant Garter Snake further minimizes chances of injury or
mortality of giant garter snakes by requiring the dewatering aquatic areas prior to work, minimizing
ground disturbance, carefully monitoring for snakes in work areas, and moving snakes out of harm’s
way when needed.
Giant garter snakes have the potential to become trapped in holes and trenches during construction
activity, leading to injury, starvation, or burying of individuals. AMM26: Cover Trenches and Holes
Excavated for Maintenance, however, will minimize the chances of giant garter snakes being injured
or killed in this manner.

Accidental introduction of contaminants associated with construction (e.g., fuel spills) could injure
or kill giant garter snakes or their prey. Implementation of AMM17: Implement Spill Prevention,
Control, and Countermeasure Plan to Eliminate or Minimize Sources of Contaminants, which requires
containment and rapid cleanup of releases that may occur, will thereby reduce exposure risk and the
period that individuals could be exposed to contaminants.

Ongoing Operation Effects Associated with Permanent Development
Long-Term Effects of Roads and Traffic: Collision Risk

Long-term 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 species more tolerant of urban settings (e.g., raccoons, opossums, etc.).
These effects would be less outside UPAs than within UPAs because they do not include residential
developments, which would have support higher levels of human activity than nonresidential
developments.
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Permanent effects of new roads and improved roads that result in higher traffic volume or increased
vehicle speed are expected to increase risk for injury or mortality associated with vehicles striking
individual snakes that are basking on or crossing these roads. Road improvements may also result in
increased traffic near the species, especially where roads are widened, straightened or otherwise
enhanced (e.g., the SR 99 capacity enhancement project), increasing risks of vehicle strikes. 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. The effects of new roads and
road expansion or improvement will be minimized by concentrating development and their
associated roads in the UPAs, away from suitable habitat for giant garter snakes. Furthermore,
conservation lands to support and enhance giant garter snake populations will be acquired,
restored, and maintained in areas with a relatively low density of rural roads that generally have
very low vehicle traffic.

4.6.8.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Stressors associated with operation of maintenance-related equipment include noise, visual, and
other disturbances (e.g., ground vibrations). The effects of these stressors on giant garter snake, and
the measures to avoid and minimize effects, are the same as those described above for constructionrelated activities associated with development projects (Section 4.6.8.1) except that the duration of
maintenance-related activities is generally expected to be less than that of construction-related
activities. 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. This may result in temporary loss of cover for giant garter
snake, resulting in temporary increased vulnerability to predators.

Injury or Mortality

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
through AMM28: Minimize Impacts of Water Conveyance Channel Maintenance on Giant Garter Snake
During Its Inactive Period, which requires that maintenance activities be conducted during the
species’ active period so that snakes may escape disturbance and avoid injury or mortality. AMM22:
Minimize Take and Effects on Habitat of Giant Garter Snake further minimizes the potential for injury
or mortality of giant garter snake as described above in Section 4.6.8.1, Effects of Permanent
Development Projects.
Accidental introduction of contaminants associated with construction (e.g., fuel spills) could injure
or kill giant garter snakes or their prey implementation of AMM17: Implement Spill Prevention,
Control, and Countermeasure Plan to Eliminate or Minimize Sources of Contaminants will reduce
exposure risk and the period that individuals could be exposed to contaminants and therefore
reduce the potential for snake injury or death.
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4.6.8.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
The restoration of 500 acres of giant garter snake habitat and emergent wetland could result in
temporary loss of giant garter snake habitat function during the restoration process (Table 5–7).
Conversion of existing lower functioning rice or managed wetland habitat to higher functioning
habitat composed of a mosaic of interconnected wetlands and uplands will temporarily reduce the
function of the that habitat until it is fully restored. 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 may cause temporary noise, visual, and other
disturbances to giant garter snake, which could affect giant garter snakes as described above in
Section 4.6.8.1, Effects of Permanent Development Projects.

Injury or Mortality

Implementation of conservation measures to restore giant garter snake habitat, emergent wetland,
and greater sandhill crane roost sites could result in injury or mortality of individual giant garter
snakes from operating construction equipment if the snakes 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 by only allowing habitat to be restored during the giant garter
snake active season, when snakes are able to move out of harm’s way (Section 5.4.3.2, CM8: Restore
Giant Garter Snake Habitat). Habitat maintenance activities in the reserve system could also result in
injury or mortality of giant garter snakes. AMM22: Minimize Take and Effects on Habitat of Giant
Garter Snake further minimizes chances of injury or mortality by requiring dewatering aquatic areas
prior to work, minimizing ground disturbance and carefully monitoring for snakes in work areas,
and moving snakes out of harm’s way when needed. Further, the likelihood for adverse populationlevel effects of injury or mortality of giant garter snake would be minimal because the habitat
restoration activities will occur in widely-distributed locations over a 40-year implementation
period (Table 8–3, BRCP Schedule for Restoration of Natural Communities for Conservation
Component).

4.6.8.4

Overall Impact Likely to Result from Take

The amount and type of take of giant garter snake expected to result from covered activities is
provided in Table 4–4. The covered activities will result in the loss of up to 1,572 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 4–5). Because modeled habitat
overestimates the actual amount of habitat in the Plan Area, the amount of actual habitat removed
will be less. A total of 6,847 giant garter snakes are estimated to inhabit the Plan Area (Appendix A).
Based on empirically determined landscape-level density estimates for different habitat types in the
BRCP Area, the removal of 3,124 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 permit term (Appendix A).

Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.8.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on giant garter snake or adversely affect its
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distribution or abundance in the Plan Area.. Implementation of the remaining applicable AMMs
(Table 5–23) will serve to further minimize effects on giant garter snake.

4.6.9

Western Pond Turtle

The maximum amount of modeled western pond turtle aquatic, nesting, and movement habitat that
will be permanently removed or disturbed, directly and indirectly (within 500 feet of development),
is 6,705 acres. This represents approximately 8 percent of the current extent of modeled breeding
and foraging habitat in the Plan Area.

4.6.9.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect western pond turtle as described below.

Habitat Removal and Fragmentation

Development projects, both inside and outside of the UPAs, will result in the permanent removal of
up to 70 acres (1.6 percent) of modeled aquatic habitat (emergent wetland), up to 4,488 acres (8.2
percent) modeled nesting and movement habitat, and up to 1 acre (>0.1 percent) of modeled aquatic
nesting and movement habitat in the Plan Area. Up to 23 ponds and 14 miles of perennial stream
channel supporting modeled habitat will also be removed by the covered activities (Table 4–5).

Of the 70 acres of modeled year-round foraging habitat to be removed, up 4 acres (6%) of emergent
wetlands removal may be considered temporary rather than permanent if restored within a year of
removal or disturbance. Of the 4,488 acres of modeled nesting and movement habitat to be
removed, up to 878 acres (20%; 67 acres of blue oak savannah, grassland component only; 740
acres of grasslands; 67 acres of grasslands with vernal swale complex, grassland component only)
may be considered temporary rather than permanent if restored within a year of removal or
disturbance. Habitat removal will affect the species as described in Section 4.4.1.1, Habitat
Removal and Fragmentation. Habitat loss will be minimized with the implementation of AMM11:
Confine and Delineate Work Area, which will minimize habitat loss by confining land clearing to the
minimum area necessary for the development project. AMM4: Avoid or Minimize Disturbances in
Wetlands and Riparian Habitat, which requires 250-foot non-disturbance buffers around emergent
wetlands and 25-foot non-disturbance buffers around riparian habitat will minimize loss of western
pond turtle aquatic habitat and riparian uplands.

The amount of modeled western pond turtle habitat remaining within the Plan Area (including
BRCP-protected lands and lands that are not affected by the covered activities) with full
implementation of the covered activities is 79,920 acres, which is 92 percent of the modeled habitat
in the Plan Area. Development could fragment the remaining 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 could reduce the overall function of habitat and thus
could 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. The BRCP
will minimize fragmentation by concentrating development inside the UPAs. The covered activities
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will not increase the level of habitat fragmentation or isolation of existing population segments
beyond the current degree of fragmentation and isolation.

Reduced Habitat Function and Effects on Species in the Vicinity of Development
Permanent development may result in reduced functions of up to 2,181 acres of modeled western
pond turtle habitat within 500 feet of proposed development, not including areas subject to ongoing
disturbance from existing permanent development (Appendix K). This includes both temporary
construction-related effects and long-term effects of occupation and use of the developed areas. The
BRCP will minimize development in the vicinity of western pond turtle aquatic habitat, however,
through by requiring 250-foot buffers around emergent wetlands (AMM4: Avoid or Minimize
Disturbances in Wetlands and Riparian Habitat); and requiring permanent setbacks around streams
(AMM6: Establish Permanent Habitat Buffers along Stream and Riparian Corridors). The temporary
and permanent effects are described in more detail in Section 4.4.1.2, Reduced Habitat Function in
the Vicinity of Covered Species and the subsections below.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise, dust, visual disturbances, and ground vibrations in habitat near
construction activity. These stressors could cause western pond turtles to reduce their use of
disturbed habitat areas, especially basking sites, during the construction activities. Western pond
turtles rely on basking as a primary thermoregulatory behavior. Basking turtles that are repeatedly
disturbed and leave basking structures 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 affect egg
maturation (Hays et al. 1999). Temporary displacement and reduced ability to bask could
compromise thermoregulation in western pond turtles and reduce their foraging efficiency.
Repeated flight responses to disturbance may elevate energetic costs, reducing survivability and
reproductive potential. The potential for these temporary construction-related effects on western
pond turtle will be minimized with implementation of the habitat buffers described above, AMM 13:
Control Fugitive Dust, and AMM24: Avoid and Minimize Noise and Other Disturbances from Bridge
Construction Activities.

Permanent Effects
Over the long term, residential development may facilitate the introduction of predators (e.g.,
raccoons, skunks, coyotes) that prey on hatchling and juvenile turtles or on nests to adjacent
habitats. Development may facilitate introduction of nonnative species to adjacent habitats 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; these species can also facilitate transmission of fatal
respiratory diseases to western pond turtles (Holland 1994).

Other permanent disturbances from development projects which may reduce habitat function for
western pond turtle in adjacent areas include installation of new lighting, increased noise (e.g., from
cars, motorcycles, and lawnmowers), and increased human activity. 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
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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. The BRCP will minimize these effects with implementation of
the no-disturbance buffers described above and with AMM7: Design Developments to Minimize
Disturbances in Habitat at Urban-Habitat Interfaces, which limits human and pet access to habitat
areas and requires design of lighting to avoid adjacent habitat.

In addition, runoff from development and construction sites could contaminate water in the vicinity
of development. Reproductive endocrine functions of aquatic and semiaquatic turtles can be
disrupted by water contaminants (Henny et al. 2003). Runoff from development and construction
sites carrying contaminants and increased water turbidity caused by erosion may affect the food
availability for western pond turtles in habitat areas around the development sites, causing
reproductive failures. The potential for these effects from runoff, erosion, and sedimentation will be
minimized through AMM15: Install Erosion Control Barriers, AMM18: Implement Additional
Avoidance and Minimization Measures and Best Management Practices (which requires consistency
with Central Valley Regional Water Quality Control Board guidelines), AMM29: Implement
Stormwater and Erosion Control Best Management Practices, and AMM7: Design Developments to
Minimize Disturbances in Habitat at Urban-Habitat Interfaces, which requires develops to avoid
directing runoff into adjacent habitat.

Construction-Related Injury or Mortality

Actions undertaken to implement permanent development projects (e.g., operation of equipment for
construction of new developments or restoration of habitat) 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 machinery, become trapped in trenches or excavations at construction sites,
or be separated from aquatic foraging habitat by construction fencing and erosion control measures
(e.g., silt fences). The potential for construction-related activities to injure or kill a western pond
turtle will be minimized through AMM11: Confine and Delineate Work Area, which will confine land
clearing to the minimum area necessary to facilitate construction activities; AMM12: Cover Trenches
and Holes during Construction, to ensure that western pond turtles to not become trapped in
trenches or other excavations in work areas; and AMM15: Conduct Worker Training, to ensure that
all construction personnel can identity a western pond turtle and their habitat.

Ongoing Operational Effects Associated with Permanent Development
Long-Term Effects of Roads and Traffic: Collision Risk

The construction of new roads or modification of existing roads to accommodate covered activities
in agricultural service areas of the Plan Area could impose a greater risk to western pond turtles.
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).
Increased vehicular traffic and vehicle speed may cause injury and mortality to western pond turtles
if struck by vehicles (Holland 1994). Collisions with automobiles are a possible source of mortality
for western pond turtles as they move from aquatic to upland habitats for nesting and
overwintering. The effects of new roads and road expansion or improvement will be minimized by
concentrating development and their associated roads in the UPAs, away from suitable habitat for
giant garter snakes. Furthermore, conservation lands to support and enhance giant garter snake
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populations will be acquired, restored, and maintained in areas with a relatively low density of rural
roads that generally have very low vehicle traffic.

4.6.9.2

Effects of Recurring Maintenance Activities

Habitat Removal and Fragmentation
Activities associated with maintaining flood control and other infrastructure will result in the
permanent removal of small patches of open grassland or agricultural land that could provide
western pond turtle habitat. These removed patches are included in the extent of habitat
permanently removed by permanent development activities described for construction effects,
above.

Reduced Habitat Function

Effects of the operation of maintenance equipment on western pond turtles for maintenance actions
are the same as those described for construction-related activities associated with development
projects (Section 4.6.9.1, Effects of Permanent Development Projects). 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. Periodic
maintenance of canals 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. Noise and visual disturbances associated with recurring maintenance may
affect turtle behaviors, as described in Section 4.6.9.1 above for permanent development, and would
be minimized through the AMMs described for that section.

Maintenance-Related Injury or Mortality

Collision with maintenance related vehicles and equipment could injure or kill western pond turtles.
The mechanisms of effects and measures to minimize the effects are the same as those described
above for construction-related injury or mortality (Section 4.6.9.1, Effects of Permanent Development
Projects).

Accidental introduction of contaminants associated with construction (e.g., fuel spills) could injure
or kill western pond turtles. Implementation of AMM17: Implement Spill Prevention, Control, and
Countermeasure Plan to Eliminate or Minimize Sources of Contaminants, which provides for
containment and rapid cleanup of releases that may occur, will thereby reduce exposure risk and the
period that individuals could be exposed to contaminants.

4.6.9.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
There are no permanent adverse effects from conservation actions that will reduce habitat function
in the affected areas. Restored and protected habitats will not be associated with increased human
or pet presence, noise, traffic risks, or other impact mechanisms that could result in indirect effects
(Table 4–1). Temporary effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions on
conservation lands. These stressors and the measures to minimize effects are the same as those
described for development projects (Section 4.6.9.1, Effects of Permanent Development Projects).
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Injury or Mortality
Implementation of conservation measures to restore rice into wetland habitats could result in injury
or mortality of individual western pond turtles from operating restoration-related equipment and
vehicle collisions if the turtles are present in restoration sites. These effects and avoidance and
minimization measures would be the same as described for construction-related activities
associated with development projects (Section 4.6.8.1, Effects of Permanent Development Projects),
as well as AMM26: Cover Trenches and Holes Excavated for Maintenance, to ensure that western pond
turtles are not injured or killed by becoming trapped in excavations.

4.6.9.4

Overall Impact Likely to Result from Take

The amount and type of take expected to result from covered activities are provided in Table 4–5.
The covered activities will result in the loss of up to 6,705 acres of modeled western pond turtle
aquatic, nesting, and movement habitat, representing approximately 8 percent of the extent of
modeled habitat in the Plan Area (Table 4–85), as well as and up to 23 ponds and 14 miles of
perennial stream channel supporting modeled habitat. Because modeled habitat overestimates the
actual amount of habitat in the Plan Area, the amount of actual habitat removed will be less. 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 amount of modeled aquatic and upland habitat removed by covered
activities. Furthermore, implementation of applicable AMMs (Section 4.6.9.1, Effects of Permanent
Development Projects) will minimize the removal of occupied habitat by covered activities and
minimize the potential for harassment of individual western pond turtles. Implementation of the
remaining applicable AMMs (Table 5–23) will serve to further minimize effects on western pond
turtle.
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on western pond turtle or adversely affect its distribution or abundance
throughout the Plan Area.

4.6.10

Foothill Yellow-Legged Frog

The maximum amount of modeled foothill yellow-legged frog perennial stream habitat and modeled
intermittent stream habitat that will be permanently affected, directly and indirectly (within 500
feet of development), with implementation of the covered activities is 1,481 acres, representing
approximately 27.5 percent of the current extent of modeled breeding and foraging habitat in the
Plan Area (Table 4–5 and Appendix K). A total of 189 acres of grassland in modeled yellow-legged
frog habitat could be restored to riparian and emergent wetland land cover types, and a total of 219
acres of riparian and emergent wetland land cover types could be temporarily affected during
construction of the restoration (which is ultimately a beneficial effect).

4.6.10.1

Effects of Permanent Development Projects

Development projects covered under the BRCP are described in Chapter 2, Section 2.2.1, Permanent
Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside UPAs, and
Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These covered
activities may affect foothill yellow-legged frog as described below.
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Habitat Removal and Fragmentation
Development projects will result in the removal of up to 325 acres of modeled foothill yellow-legged
frog perennial stream habitat and 815 acres of modeled foothill yellow-legged frog intermittent
stream habitat, representing approximately 10 percent of the existing amount of modeled habitat in
the Plan Area (Table 4–5). 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. The majority (99%) of these impacts are expected to
result from urban development in the UPAs.
Habitat removal could affect foothills yellow-legged frog as described in Section 4.4.1.1, Habitat
Removal and Fragmentation. Habitat removal will be minimized with implementation of AMM11:
Confine and Delineate Work Area, which will minimize habitat loss by confining land clearing to the
minimum area necessary for the development project. Removal of aquatic habitat will also be
minimized through AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat. The
take limits established for foothill yellow-legged frog will also minimize habitat loss for the species.
The potential for fragmentation, however, will be minimized by concentrating development in the
UPAs.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Development projects will result in reduced functions of up to 341 acres of modeled foothill yellowlegged frog habitat within 500 feet of development, not including areas subject to ongoing
disturbance from existing permanent developments (Appendix K). This includes both temporary
construction-related effects and long-term effects of occupation and use of the developed areas.
Development in the vicinity of foothill yellow-legged frog habitat will be minimized, however,
through AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat, which requires
250-foot buffers around emergent wetlands; and AMM6: Establish Permanent Habitat Buffers along
Stream and Riparian Corridors, which requires permanent setbacks around streams (setbacks vary
in width depending on stream conditions and locations).

Temporary Effects

Construction activities associated with development projects could generate temporary stressors
such as noise, dust, visual disturbances, lighting, human activity, and ground vibrations in the
vicinity of foothill yellow-legged frog habitat. These stressors could cause foothill yellow-legged
frogs to reduce their use of the affected habitat areas during construction. 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 these temporary effects will
be minimized with implementation of AMM16: Nighttime Lighting of Project Construction Sites,
which will ensure light pollution into adjacent habitat is minimized during construction; AMM 13:
Control Fugitive Dust, which will limit dust being stirred up from vehicles and equipment; and
AMM24: Avoid and Minimize Noise and Other Disturbances from Bridge Construction Activities. The
development setbacks described above will also minimize construction related effects on nearby
habitat.
Accidental introduction of contaminants associated with construction (e.g., fuel spills) could lower
water quality which could result in physiological effects on foothill yellow-legged frog, including
reducing feeding and reproductive activities, physical abnormalities, paralysis and death. The
probability that the accidental introduction of contaminants associated with construction activities
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(e.g., fuel spills) could impact foothill yellow-legged frogs would be low because frogs are expected
to avoid work areas with ongoing noise and visual construction-related disturbances.
Implementation of AMM15: Install Erosion Control Barriers, which requires installation of erosion
control mechanisms; and AMM17: Implement Spill Prevention, Control, and Countermeasure Plan to
Eliminate or Minimize Sources of Contaminants, which requires containment and rapid cleanup of
releases that may occur, will thereby reduce exposure risk and the period that individuals could be
exposed to contaminants.

Permanent Effects

Human occupancy of development tends to attract pets (e.g., house cats) and nonnative predators
(e.g., bullfrogs); invasive species may find conditions in some habitat areas after covered activities
are implemented more suitable, increasing the predation risk for foothill yellow-legged frog. Other
permanent effects from development projects that may reduce habitat quality for foothill yellowlegged frog in adjacent areas are the installation of new lighting, increased noise (e.g., from cars,
motorcycles, and lawnmowers), and increased human activity. These disturbances could cause
foothill yellow-legged frog to reduce their use of foraging habitat adjacent to permanent
development areas. Noise and continual human disturbance are likely to preclude foothill yellowlegged frog from breeding in streams and adjacent habitat near permanent developments that
otherwise would be suitable for breeding. The non-disturbance buffers between development and
riparian areas, described above, will minimize adverse effects of development on the species in
nearby habitat. Other measures that will minimize effects of development on the species in adjacent
habitat include designing lighting to avoid light pollution in adjacent areas, establishing access
points to control entry of people and pets into habitat areas, and designing roads, bike paths, and
trails in a way that minimizes the disturbance of habitat areas (AMM7: Design Developments to
Minimize Disturbances in Habitat at Urban-Habitat Interfaces).

Construction Related Injury or Mortality
Construction activities associated with development could result in injury or mortality of foothill
yellow-legged frogs. For example, individual foothill yellow-legged frogs could be crushed by
moving construction equipment, and eggs and larvae could suffer mortality from contamination or
changes to the structure of aquatic habitat. The potential for these temporary construction-related
effects on foothill yellow-legged frog will be minimized with implementation of the buffers
described above, as well as the following AMMs: AMM5: Avoid Siting of Construction Staging Areas
and Temporary Work Areas in Occupied Covered Species Habitat; AMM12: Cover Trenches and Holes
during Construction, which requires trenches and holes to be covered to prevent foothill yellowlegged frogs from entering and becoming trapped in holes or trenches created as part of covered
activities.

Other Effects of Development

Long-term Effects of Roads and Traffic, Collision Risk
Urban development and road improvement projects may cause long-term increases in 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. The effects of new roads
and road expansion or improvement will be minimized by concentrating development and their
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associated roads in the UPAs, away from suitable habitat for foothill yellow-legged frogs.
Furthermore, conservation lands to support and enhance giant garter snake populations will be
acquired, restored, and maintained in areas with a relatively low density of rural roads that
generally have very low vehicle traffic.

4.6.10.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Stressors associated with operation of maintenance-related equipment include noise, visual (e.g.,
operation of vehicles, lighting, human activity), and ground vibrations. The effects of recurring
maintenance activities on foothill yellow-legged frog are the same as those described for
construction activities associated with development projects (Section 4.6.10.1, Effects of Permanent
Development Projects), except that the duration of maintenance-related activities is generally
expected to be less than that of construction-related activities. These effects will be minimized with
implementation of the AMMs described in Section 4.6.10.1, Effects of Permanent Development
Projects.

Injury or Mortality
Where maintenance activities occur adjacent to suitable habitat, individuals could be injured or
killed during seasonal movements or migration. These effects and the AMMs would be the same as
those described for construction-related activities associated with development projects (Section
4.6.10.1, Construction-Related Injury or Mortality).

4.6.10.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
There are no permanent effects from implementation of the conservation actions that will reduce
habitat function. 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). Temporary effects are associated with the operation of equipment and other activities
related to implementing habitat restoration, enhancement, and management actions on
conservation lands are the same as described for construction-related development projects (see
Section 4.10.1.1, Effects of Permanent Development Projects). The measures to minimize effects on
habitat function are the same as described for development projects.

Injury or Mortality

Restoration of riparian and emergent wetland land cover types and activities 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. The likelihood for adverse
population-level effects of injury or mortality of foothill yellow-legged frog would be minimal
because the habitat restoration activities will occur over a 40-year implementation period (Table 8–
3). The measures to minimize injury or morality of foothill yellow-legged frog on conservation lands
are the same those as described for development projects (see Section 4.6.10.1, Construction-Related
Injury or Mortality).
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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 (Appendix A). The covered activities will
result in the loss of up to 1,189 acres of modeled foothill yellow-legged frog habitat, representing
approximately 11 percent of the modeled habitat in the Plan Area. Because modeled habitat
overestimates the actual amount of habitat in the Plan Area, the amount of actual habitat removed
will be less.

Based on the available information regarding the status and distribution of foothill yellow-legged
frog (Appendix A), most of the modeled habitat that will be removed is unoccupied by foothill
yellow-legged frog. Habitat will be removed adjacent to streams, but there will be no 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 of its modeled habitat in the Plan Area will remain.

Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.10.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on foothill yellow-legged frog or adversely affect
its distribution or abundance in the Plan Area.. Implementation of the remaining applicable AMMs
(Table 5–23) will serve to further minimize effects on foothill yellow-legged frog.

4.6.11

Western Spadefoot Toad

The maximum amount of modeled western spadefoot toad habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 13,780 acres, representing
approximately 13 percent of the current extent of modeled habitat in the Plan Area (Table 4–5 and
Appendix K). Within these impact areas, up to 21 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.

4.6.11.1

Effects of Permanent Development Projects

Development projects covered under the BRCP are described in Chapter 2, Section 2.2.1, Permanent
Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside UPAs, and
Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These covered
activities may affect western spadefoot toad as described below.

Habitat Removal and Fragmentation

Permanent development projects will result in the removal of up to 46 acres of modeled breeding
habitat (nonpond), 1,893 acres of breeding and upland habitat, and 7,884 acres of modeled upland
habitat, representing approximately 2 percent, 6 percent, and 11 percent of modeled habitat in the
Plan Area, respectively. Within these affected areas, up to 21 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 4–5). Most of this
development (an estimated 96%) is expected to result from urban development in the UPAs.
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Of the 4,524 acres of modeled habitat to be removed, up to 878 acres (67 acres of grasslands with
vernal swale complex, grassland component only; 4 acres of emergent wetlands; 67 acres of blue
oak savannah, grassland component only; and 740 acres of grasslands) removal may be considered
temporary rather than permanent if restored within a year of removal or disturbance.
Habitat loss will affect western spadefoot toad as described in Section 4.4.1.1, Habitat Removal and
Fragmentation. Habitat loss will be minimized with implementation of AMM11: Confine and
Delineate Work Area, which will minimize habitat loss by confining land clearing to the minimum
area necessary for the development project; and Table 6–2, which requires that all disturbances in
occupied breeding habitat are avoided until at least four newly discovered or established breeding
occurrences are protected.

The amount 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 is 97,821 acres, which is over 90 percent of the total
modeled habitat in the Plan Area, as well as 173 ponds and 348 miles of stream channel, which are
89 and 92 percent of the total amount, respectively, in the Plan Area. The potential effects of habitat
fragmentation on this remaining habitat for foothill yellow-legged frog are as described in Section
4.4.1.1, Habitat Removal and Fragmentation. The BRCP minimizes habitat fragmentation by
concentrating development in the UPAs.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Development projects will result in reduced functions of up to 3,957 acres of modeled western
spadefoot toad habitat within 500 feet of development, not including areas subject to ongoing
disturbance from existing permanent developments. Permanent development projects could also
alter the hydrology of up to 992 acres of breeding habitat. In addition, 33 ponds supporting modeled
pond breeding habitat could be indirectly affected, of which 21 ponds occur within areas subject to
ongoing disturbance from existing permanent developments (Appendix K). Development in the
vicinity of western spadefoot toad habitat will be minimized, however, through AMM3: Avoid and
Minimize Adverse Effects on Covered Species, which requires 250-foot no-disturbance buffers
between occupied habitat and the project site build-out boundary (Table 6–4, Design Criteria for
Avoiding Permanent Direct Impacts of Permanent Development Projects on Sensitive Wetland and
Riparian Land Cover Types), and AMM6: Establish Permanent Habitat Buffers along Stream and
Riparian Corridors, which requires permanent setbacks around streams (setbacks vary in width).

Temporary Effects

Construction activities associated with development projects could generate temporary stressors
such as noise, dust, visual (e.g., operation of vehicles, lighting, human activity), and ground
vibrations in the vicinity of western spadefoot toad. These stressors could cause western spadefoot
toad to reduce their use of the affected habitat areas during construction. 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 these temporary
disturbances will be minimized with implementation AMM16: Nighttime Lighting of Project
Construction Sites, which will ensure light pollution in adjacent habitat is minimized during
construction; AMM 13: Control Fugitive Dust, which will limit dust being stirred up from vehicles and
equipment; and AMM24: Avoid and Minimize Noise and Other Disturbances from Bridge Construction
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Activities. The non-disturbance buffers described above will also minimize effects on habitat in the
vicinity of construction.

Accidental introduction of contaminants associated with construction (e.g., fuel spills) could occur
during construction. The probability that the accidental introduction of contaminants associated
with construction activities (e.g., fuel spills) will impact individual western spadefoot toad would be
low because toads are expected to avoid work sites with ongoing noise and visual constructionrelated disturbances. Implementation of AMM17: Implement Spill Prevention, Control, and
Countermeasure Plan to Eliminate or Minimize Sources of Contaminants, which requires containment
and rapid cleanup of releases that may occur, will thereby reduce exposure risk and the period that
individuals could be exposed to contaminants.

Permanent Effects

Human occupancy of developments tends to attract pets (e.g., house cats) and nonnative predators
(e.g., bullfrogs); invasive species may find conditions in some habitat areas after covered activities
are implemented more suitable, increasing the predation risk on western spadefoot toad. Other
permanent effects from development projects that may reduce habitat quality for western spadefoot
in adjacent areas include installation of new lighting, increased noise (e.g., from cars, motorcycles,
and lawnmowers), and increased human activity. These disturbances could cause western spadefoot
toad to reduce their use of habitat adjacent to permanent development areas. Noise and visual (e.g.,
operation of vehicles, lighting, human activity) 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. These disturbances could also affect
western pond foraging and movement behavior, where development is located in or adjacent to
upland habitat. The non-disturbance buffers described above will minimize effects of development
on the species in nearby habitat. AMM7: Design Developments to Minimize Disturbances in Habitat at
Urban-Habitat Interfaces will further minimize effects by requiring project design measures such as
limiting human and pet access to adjacent habitat and shielding lighting away from adjacent habitat.

Permanent 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. Changes in water chemistry, hydroperiod, and water temperature could reduce and reduce
the habitat quality, and could result loss of habitat suitability and reproductive success.
Development in the vicinity of western spadefoot toad habitat will be minimized, however, through
AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat, and AMM6: Establish
Permanent Habitat Buffers along Stream and Riparian Corridors. Additionally, AMM7: Design
Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces requires projects be
designed to avoid urban runoff into adjacent habitat.

Construction-Related Injury or Mortality

Construction activities associated with development 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. Low frequency noise and vibration from construction
equipment in or near western spadefoot toad habitat can be extremely harmful, and even fatal, to
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the species. Foothill yellow-legged frogs could be trapped in construction-related trenches or holes,
resulting in injury or mortality through burying or starvation. The potential for these constructionrelated effects on western spadefoot toad will be minimized with implementation of the buffers
described above, as well as the following: AMM5: Avoid Siting of Construction Staging Areas and
Temporary Work Areas in Occupied Covered Species Habitat, and AMM12: Cover Trenches and Holes
during Construction.

Other Effects of Development
Long-Term Effects of Traffic and Roads: Collision Risk
Urban development and road improvement projects may cause long-term increases in 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 western spadefoot toads that are crossing improved roadways.

4.6.11.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Stressors associated with operation of maintenance-related equipment include noise, visual (e.g.,
operation of vehicles, lighting, human activity), and ground vibrations. The effects of recurring
maintenance activities on western spadefoot toad are the same as those described for construction
activities associated with development projects (Section 4.6.11.1, Effects of Permanent Development
Projects), except that the duration of maintenance-related activities is generally expected to be less
than that of construction activities. These effects will be minimized with implementation of AMMs as
described in Section 4.6.11.1, Effects of Permanent Development Projects.

Injury or Mortality

Maintenance of water and irrigation district canals, roadside ditches and other infrastructure where
water can pond in modeled western spadefoot toad breeding and upland habitat could result in
injury or mortality of individuals during their long dry-season dormancy (e.g., by crushing of
occupied burrows or other areas such as soil cracks where this species aestivates). These effects and
AMMs would be the same as those described for construction-related activities associated with
development projects (Section 4.6.11.1, Effects of Permanent Development Projects). In addition,
AMM26: Cover Trenches and Holes Excavated for Maintenance will ensure that western spadefoot
toads are not injured or killed by becoming trapped in excavations during maintenance activities.

4.6.11.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
There are no permanent effects from implementation of the conservation actions that will reduce
habitat function. 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).

Restoration of 496 acres of vernal pools and other seasonal wetland and riparian habitat will
temporarily effect western spadefoot toad habitat. Habitat restoration will temporarily reduce the
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function of the converted habitat until the restored habitat has matured to support the habitat
constituents needed by the western spadefoot toad.

Temporary effects on western spadefoot toad habitat associated with the operation of equipment
and other activities related to implementing habitat restoration, enhancement, and management
actions on conservation lands are the same as those described for development projects (Section
4.6.11.1, Effects of Permanent Development Projects). The measures to minimize effects on habitat
function are the same as those described for development projects.

Injury or Mortality

Western spadefoot toads could be injured or killed by operation of equipment and vehicles during
restoration projects in occupied habitat. The likelihood for adverse population-level effects of injury
or mortality of western spadefoot toad would be minimal because the habitat restoration activities
will occur over a 40-year implementation period (Table 8–3). The measures to minimize injury or
morality of western spadefoot toad on conservation lands are the same as those described for
development projects (Section 4.6.11.1, Construction–Related Injury or Mortality).

4.6.11.4

Overall Impact Likely to Result from Take

The covered activities will result in the loss of up to 9,823 acres of modeled habitat, representing
approximately 11 percent of the current extent of modeled habitat in the Plan Area (Table 4–5).
Within these impact areas, up to 22 ponds supporting modeled breeding habitat could be removed,
representing approximately 11 percent of the modeled pond habitat in the Plan Area. Because
modeled habitat overestimates the actual amount of habitat in the Plan Area, the amount of actual
habitat removed will be less. Temporary and permanent effects on western spadefoot toad will be
minimized with implementation of the AMMs, as described in in Section 4.6.11.1, Effects of
Permanent Development Projects.

Based on the available information regarding the status and distribution of western spadefoot toad
(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 AMM1: Planning Surveys
requires habitat surveys during project design and AMM3: Avoid and Minimize Adverse Effects on
Covered Species requires that all disturbances in occupied breeding habitat are avoided until at least
four newly discovered or established breeding occurrences are protected, and at that time only
three occurrences can be removed (Table 6–4).

The covered activities will restore up to 306 acres of vernal pool and other seasonal wetlands and
121 acres of emergent wetland within western spadefoot toad modeled habitat. Conversion of lower
functioning habitat to higher functioning breeding habitat will benefit the western spadefoot toad
and increase their reproductive potential.
Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above, would not result in adverse population-level effects on western
spadefoot toad or adversely affect its distribution or abundance in the Plan Area. Implementation of
the remaining applicable AMMs (Table 5–23) will serve to further minimize effects on western
spadefoot toad.

Butte Regional Conservation Plan
Screencheck Final

4-64

March 2019
ICF 00736.10

Chapter 4
Impact Assessment and Estimated Level of Take

Butte County Associated of Governments

4.6.12

Central Valley Steelhead

The maximum amount of modeled Central Valley steelhead habitat that will be permanently
affected, directly and indirectly, is up to 5.4 linear miles of modeled Central Valley steelhead habitat,
representing approximately 2.8 percent of the existing modeled habitat in the Plan Area.

4.6.12.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect California Central Valley steelhead as described below.

Habitat Removal and Fragmentation

Development projects such as construction of new and replacement bridge projects will
permanently affect up to 0.4 miles and 2.34 acres of modeled Central Valley steelhead adult
migration and juvenile rearing and migration habitat; 5.0 miles and 3.38 acres of adult spawning
and migration and juvenile rearing and migration habitat; and less than 0.1 miles and 0.52 acres of
nonnatal juvenile rearing habitat located outside UPAs. These effects include the alteration of
habitat structure but will not result in the permanent removal of any modeled habitat in the Plan
Area. Habitat removal will be minimized with implementation of AMM11: Confine and Delineate
Work Area, which will minimize habitat loss by confining land clearing to the minimum area
necessary for the development project.

Table 4–5 provides the amount of modeled Central Valley steelhead habitat remaining within the
Plan Area (including BRCP-protected lands and lands that are not affected by the covered activities)
with full implementation of the covered activities. Implementation of the covered activities will not
isolate or fragment adult and juvenile Central Valley steelhead migration routes within the Plan
Area. Reduced Habitat Function and Effects on Species in the Vicinity of Development

Permanent development projects will result in reduced functions of the up to 8.84 acres of modeled
habitat that will be affected by nearby activities associated with new and replacement bridge
projects. This includes both temporary construction-related effects and long-term effects of
occupation and use of the developed areas.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise (Popper and Hastings 2009) and visual disturbances (Congleton and
Wagner 1988), and temporary increases in turbidity (Rowe 2003; Gregory and Northcote 1993;
Sigler et al. 1984) in stream channels associated with operating equipment and other activities
necessary to construct new developments in locations in or near streams supporting habitat. These
stressors could cause Central Valley steelhead to abandon or reduce their use of disturbed habitat
areas during the period these activities are in progress. The accidental introduction of contaminants
associated with construction and recurring maintenance activities (e.g., fuel spills) into steelhead
habitat could adversely affect individuals and habitat, by potentially reducing their ability to forage
or maintain volitional movement (Sandahl et al. 2007; Feist et al. 2011).
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Permanent Effects
Runoff from new and expanded bridges and roads could contaminate water in the vicinity of
development. Contaminates from motor vehicles transported to local waterways via stormwater
runoff have been shown to significantly impair predator avoidance systems in juvenile salmonids
(Sandahl et al. 2007). Therefore, new vehicle traffic generated by the covered activities could
increase contaminate runoff into fish-bearing streams. Spawning salmon prematurely dying has
been linked to chemical contaminates in overland runoff to urban streams (Feist et al. 2011). Tabor
et al. (2004) found that artificial light slowed migration rates for juvenile salmonids and increased
predation rates and may slow the emergence of aquatic insects, thereby limiting food for driftfeeding fish (Perkings et al. 2011). High levels of turbidity can be fatal to salmonids, while lower
levels may cause sublethal effects such as loss or reduction of foraging capability, reduced growth,
reduced resistance to disease, increased stress, and interference with cues necessary for orientation
in homing and migration (Bash et al. 2001). Loss of riparian cover could influence water
temperature (Moore et al. 2005), which can affect the survival (Myrick and Cech 2004) and growth
(Hayes et al. 2008) of covered fish. A loss of riparian habitat can also reduce aquatic and terrestrial
insect abundance, which serve as juvenile salmonid prey, because these species rely on healthy
riparian habitat (NMFS 2014).

The BRCP includes AMMs that minimize both temporary and permanent effects on Central Valley
steelhead in habitat near covered activities. AMM6: Establish Permanent Habitat Buffers along
Stream and Riparian Corridors will buffer Central Valley steelhead habitat from nearby construction
and development. The potential for effects from runoff, erosion, and sedimentation will be
minimized through AMM15: Install Erosion Control Barriers, AMM18: Implement Additional
Avoidance and Minimization Measures and Best Management Practices (which requires consistency
with Central Valley Regional Water Quality Control Board guidelines), AMM23: Implement Caltrans
Construction Site Best Management Practices to Maintain Water Quality, and AMM29: Implement
Stormwater and Erosion Control Best Management Practices. The potential for adverse effects of
noise during bridge construction will be minimized through AMM24: Avoid and Minimize Noise and
Other Disturbances from Bridge Construction Activities. Permanent adverse effects of adjacent
development will be minimized through AMM7: Design Developments to Minimize Disturbances in
Habitat at Urban-Habitat Interfaces by requiring projects to be designed with features to minimize
human contact with adjacent habitat areas, such as buffering the habitat from noise-generating land
uses, directing lighting away from adjacent habitat, and designing drainage systems to avoid
discharge into habitat areas.

Construction-Related Injury or Mortality

Construction activities associated with development that affect stream channels used by Central
Valley steelhead (e.g., replacement of bridges) could result in injury or mortality of Central Valley
steelhead resulting from the operation of equipment in channels during periods when steelhead are
present. The potential for construction-related activities to injure or kill Central Valley steelhead
will be minimized for the major portion of their occupancy of affected stream channels through
AMM10: Minimize Effects on Covered Fish Species by allowing operation of equipment and placement
of structures in specified fish-bearing streams only during the period from July 1–October 31.
Central Valley steelhead migrate and hold within the Sacramento River mid-June through April, with
the peaks of migration and holding in September–October, and January–April (Hallock et al. 1961;
Hallock 1989).
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4.6.12.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Recurring maintenance activities will not result in the permanent removal of Central Valley
steelhead habitat, but may reduce habitat function by modifying habitat elements. 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. Similar to Section 4.6.12.1, Reduced Habitat Function near Development Areas,
operation of maintenance-related equipment in stream channels used by Central Valley steelhead
could generate stressors that include noise and visual disturbances. Temporary increases in
turbidity in stream channels associated with operating equipment and other activities necessary to
maintain in-stream infrastructure could also degrade surrounding habitat. These effects will be
minimized through AMM15: Install Erosion Control Barriers, AMM18: Implement Additional
Avoidance and Minimization Measures and Best Management Practices (which requires consistency
with Central Valley Regional Water Quality Control Board guidelines), AMM23: Implement Caltrans
Construction Site Best Management Practices to Maintain Water Quality, and AMM29: Implement
Stormwater and Erosion Control Best Management Practices.

Maintenance-Related Injury or Mortality
As described in Section 4.6.12.1, Construction-Related Injury or Mortality, in-channel operation of
maintenance equipment can result in injury or mortality of Central Valley steelhead if present
during maintenance periods. 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. The potential for maintenance-related activities to injure or kill a Central Valley
steelhead will be minimized through AMM10: Minimize Effects on Covered Fish Species, by only
allowing operation of equipment and placement of structures in specified fish-bearing streams
during the period from July 1 through October 31.

4.6.12.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Implementation of conservation measures may result in temporary reduced functions of Central
Valley steelhead habitat associated with installing fish screens on diversions and placing spawning
gravels in stream channels. Adverse effects and associated minimization measures would be similar
to those described above for temporary reduced function of habitat and injury or mortality near
development areas (Section 4.6.12.1).

Injury or Mortality

Implementation of conservation measures will not result in permanent effects on Central Valley
steelhead beyond those described in Section 4.6.12.1, Reduced Habitat Function near Development
Areas 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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4.6.12.4

Overall Impact Likely to Result from Take

The covered activities will result in altering, and thus reducing the functions of, aquatic habitat
structure in up to 5.4 linear miles of modeled Central Valley steelhead habitat, representing
approximately 2.8 percent of the existing modeled habitat in the Plan Area. A large proportion of the
affected habitat area will be associated with the replacement of existing bridges that have previously
altered channel habitat structure from historical conditions. These bridges occur throughout the
Plan Area and will be replaced periodically over the course of the entire 50-year permit term. The
typical impact footprint of each bridge replacement will be approximately 200 lineal feet above and
100 feet below the centerline of the bridge, representing a small footprint of temporary impacts and
permanent habitat degradation. Consequently, given the 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.

Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.12.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on giant Central Valley steelhead or adversely
affect its distribution or abundance in the Plan Area. Implementation of the remaining applicable
AMMs (Table 5–23) will serve to further minimize effects on Central Valley steelhead.

4.6.12.5

Effects on Critical Habitat

There are approximately 970 miles of Central Valley steelhead critical habitat within the Plan Area.
A total of up to 27 miles of Central Valley steelhead critical habitat will be affected by covered
activities, representing 2.7 percent of critical habitat in the Plan Area. Covered activities conducted
in stream reaches may impact critical habitat. These covered activities include bridge span
construction, capital improvement projects, permanent impacts from O&M activities, and planned
future development. Because of the small amount of expected impact, the covered activities will not
adversely modify designated critical habitat.

4.6.13

Central Valley Spring-Run Chinook Salmon

The maximum amount of modeled Central Valley spring-run Chinook salmon habitat that will be
permanently affected, directly and indirectly, with implementation of the covered activities is up to
5.1 linear miles of modeled Central Valley spring-run Chinook habitat, representing approximately
3.4 percent of the existing modeled habitat in the Plan Area.

4.6.13.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect California Central Valley spring-run Chinook as described below.

Habitat Removal and Fragmentation

Permanent development projects such as construction of new and replacement bridge projects will
permanently affect up to 0.5 linear miles and 2.34 acres of modeled Central Valley spring-run
Chinook salmon adult migration and juvenile rearing and migration habitat; up to 4.0 linear miles of
adult spawning and migration; juvenile rearing and migration habitat; and 0.6 linear miles and 2.08
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acres of nonnatal juvenile rearing habitat. Habitat removal will be minimized with implementation
of AMM11: Confine and Delineate Work Area, which will minimize habitat loss by confining land
clearing to the minimum area necessary for the development project.
Table 4–5 provides the amount of modeled Central Valley spring-run Chinook salmon habitat
remaining within the Plan Area (including BRCP-protected lands and lands that are not affected 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.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Permanent development projects will result in reduced functions of the up to 7.02 acres of modeled
habitat that is affected by nearby activities associated with new and replacement bridge projects.
This includes both temporary construction-related effects and long-term effects of occupation and
use of the developed areas.

Permanent Effects

Runoff from new and expanded bridges and roads could contaminate water in the vicinity of
development. Contaminates from motor vehicles transported to local waterways via stormwater
runoff have been shown to significantly impair predator avoidance systems in juvenile salmonids
(Sandahl et al. 2007). Therefore, new vehicle traffic generated by the covered activities could
increase contaminate runoff into fish-bearing streams. Spawning salmon prematurely dying has
been linked to chemical contaminates in overland runoff to urban streams (Feist et al. 2011). Tabor
et al. (2004) found that artificial light slowed migration rates for juvenile salmonids and increased
predation rates and may slow the emergence of aquatic insects, thus limiting food for drift-feeding
fish (Perkings et al. 2011). High levels of turbidity can be fatal to salmonids, while lower levels may
cause sublethal effects such as loss or reduction of foraging capability, reduced growth, reduced
resistance to disease, increased stress, and interference with cues necessary for orientation in
homing and migration (Bash et al. 2001). Loss of riparian cover could influence water temperature
(Moore et al. 2005), which can affect the survival (Myrick and Cech 2004) and growth (Hayes et al.
2008) of covered fish. A loss of riparian habitat can also reduce aquatic and terrestrial insect
abundance, which serve as juvenile salmonid prey, because these species rely on healthy riparian
habitat (NMFS 2014).

The BRCP includes AMMs that minimize both temporary and permanent effects on Central Valley
spring-run Chinook salmon in habitat near covered activities. AMM6: Establish Permanent Habitat
Buffers along Stream and Riparian Corridors will buffer Central Valley spring-run Chinook salmon
habitat from nearby construction and development. The potential for effects from runoff, erosion,
and sedimentation will be minimized through AMM15: Install Erosion Control Barriers, AMM18:
Implement Additional Avoidance and Minimization Measures and Best Management Practices (which
requires consistency with Central Valley Regional Water Quality Control Board guidelines), AMM23:
Implement Caltrans Construction Site Best Management Practices to Maintain Water Quality, and
AMM29: Implement Stormwater and Erosion Control Best Management Practices. The potential for
adverse effects of noise during bridge construction will be minimized through AMM24: Avoid and
Minimize Noise and Other Disturbances from Bridge Construction Activities. Permanent adverse
effects of adjacent development will be minimized through AMM7: Design Developments to Minimize
Disturbances in Habitat at Urban-Habitat Interfaces by requiring projects to be designed with
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features to minimize human contact with adjacent habitat areas, such as buffering the habitat from
noise-generating land uses, directing lighting away from adjacent habitat, and designing drainage
systems to avoid discharge into habitat areas.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise (Popper and Hastings 2009) and visual disturbances (Congleton and
Wagner 1988), and temporary increases in turbidity (Rowe 2003, Gregory and Northcote 1993,
Sigler et al. 1984) in stream channels associated with operating equipment and other activities
necessary to construct new developments in locations in or near streams supporting habitat. These
stressors could cause Central Valley spring-run Chinook salmon to abandon or reduce their use of
disturbed habitat areas during the period these activities are in progress. The accidental
introduction of contaminants associated with construction and recurring maintenance activities
(e.g., fuel spills) into steelhead habitat could adversely affect individuals and habitat by potentially
reducing their ability to forage or maintain volitional movement (Sandahl et al. 2007; Feist et al.
2011).

Construction-Related Injury or Mortality

Construction activities associated with development that affects 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. The potential for construction-related activities to injure
or kill Central Valley spring-run Chinook salmon will be minimized through AMM10: Minimize Effects
on Covered Fish Species by allowing operation of equipment and placement of structures in specified
fish-bearing streams only during the period from July 1 through October 31.

4.6.13.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Recurring maintenance activities will not result in the permanent removal of Central Valley springrun Chinook salmon. 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. Similar to Section 4.6.13.1, Reduced
Habitat Function near Development Areas, operation of maintenance-related equipment in stream
channels used by Central Valley spring-run Chinook salmon could generate stressors that include
noise and visual disturbances. Temporary increases in turbidity in stream channels associated with
operating equipment and other activities necessary to maintain in-stream infrastructure could also
degrade surrounding habitat. These effects will be minimized through AMM15: Install Erosion
Control Barriers, AMM18: Implement Additional Avoidance and Minimization Measures and Best
Management Practices (which requires consistency with Central Valley Regional Water Quality
Control Board guidelines), AMM23: Implement Caltrans Construction Site Best Management Practices
to Maintain Water Quality, and AMM29: Implement Stormwater and Erosion Control Best
Management Practices.

Butte Regional Conservation Plan
Screencheck Final

4-70

March 2019
ICF 00736.10

Chapter 4
Impact Assessment and Estimated Level of Take

Butte County Associated of Governments

Injury or Mortality
In-channel operation of maintenance equipment can result in injury or mortality of Central Valley
spring-run Chinook salmon if present during maintenance periods. 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. The potential for maintenance-related activities to injure or kill
Central Valley spring-run Chinook salmon will be minimized through AMM10: Minimize Effects on
Covered Fish Species by prohibiting operation of equipment and placement of structures in specified
fish bearing streams during the period of January 1–May 31.

4.6.13.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Implementation of conservation measures will not result in reduced functions of Central Valley
spring-run Chinook salmon beyond those described in Section 4.13.1.2, Reduced Habitat Function
near Development Areas, 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.

Injury or Mortality

Implementation of conservation measures will not result in permanent effects on Central Valley
spring-run Chinook salmon beyond those described in Section 4.6.13.1.3, Construction-Related Injury
or Mortality, 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.

4.6.13.4

Overall Impact Likely to Result from Take

The covered activities will result in altering, and thus reducing the functions of, aquatic habitat
structure in up to 5.1 linear miles of modeled Central Valley spring-run Chinook salmon habitat,
representing approximately 3.4 percent the existing modeled habitat. The majority of the affected
habitat area will be associated with the replacement of existing bridges that have previously altered
channel habitat structure from historical conditions. Consequently, given the 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 5-23 will minimize the potential for take (injury,
mortality, and harassment of individuals). Based on this evaluation, implementation of the covered
activities would not result in adverse population-level effects on Central Valley spring-run Chinook
salmon or adversely affect its distribution or abundance in the Plan Area.

4.6.13.5

Effects on Critical Habitat

There are approximately 300 miles of Central Valley spring-run Chinook salmon critical habitat
within the Plan Area. A total of up to 10.3 miles of Central Valley spring-run Chinook salmon critical
habitat will be affected by covered activities, representing 3 percent of critical habitat in the Plan
Area. Covered activities conducted in stream reaches may impact critical habitat. These covered
activities include bridge span construction, capital improvement projects, permanent impacts from
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O&M activities, and planned future development. Because of the small amount of expected impact,
the covered activities will not adversely modify designated critical habitat.

4.6.14

Central Valley Fall-/Late Fall-Run Chinook Salmon

The maximum amount of modeled Central Valley fall-/late fall-run Chinook salmon habitat that will
be permanently affected, directly and indirectly, is up to 5.04 linear miles of modeled Central Valley
fall-/late fall-run Chinook salmon habitat, representing approximately 3.3 percent of the existing
modeled habitat in the Plan Area.

4.6.14.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect Central Valley fall-/late fall-run Chinook salmon as described below.

Habitat Removal and Fragmentation

Permanent development projects such as construction of new and replacement bridge projects
outside UPAs will permanently affect up to 5.0 linear miles and 1.04 acres of modeled Central Valley
fall-/late fall-run Chinook salmon adult migration and juvenile rearing and migration habitat and
less than 0.1 linear miles and 2.6 acres of adult spawning and migration and juvenile rearing and
migration habitat. Modeled nonnatal juvenile rearing habitat will not be permanently affected..
Habitat removal will be minimized with implementation of AMM11: Confine and Delineate Work
Area, which will minimize habitat loss by confining land clearing to the minimum area necessary for
the development project.
Table 4–5 provides the amount 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 affected by
the covered activities) with full implementation of the covered activities. Implementation of the
covered activities will not isolate or fragment adult and juvenile Central Valley fall-/late fall-run
Chinook salmon use of the Plan Area because no habitat that is used as a migration route will be
permanently removed by the covered activities.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Permanent development projects will result in reduced functions of the up to 8.84 acres of modeled
habitat that is affected by nearby activities associated with new and replacement bridge projects.
This includes both temporary construction-related effects and long-term effects of occupation and
use of the developed areas.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise (Popper and Hastings 2009) and visual disturbances (Congleton and
Wagner 1988), and temporary increases in turbidity (Rowe 2003, Gregory and Northcote 1993,
Sigler et al. 1984) in stream channels associated with operating equipment and other activities
necessary to construct new developments in locations in or near streams supporting habitat. These
stressors could cause Central Valley fall-/late fall-run Chinook salmon to abandon or reduce their
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use of disturbed habitat areas during the period these activities are in progress. The accidental
introduction of contaminants associated with construction and recurring maintenance activities
(e.g., fuel spills) into steelhead habitat could adversely affect individuals and habitat by potentially
reducing their ability to forage or maintain volitional movement (Sandahl et al. 2007, Feist et al.
2011).

Permanent Effects

Runoff from new and expanded bridges and roads could contaminate water in the vicinity of
development. Contaminates from motor vehicles transported to local waterways via stormwater
runoff have been shown to significantly impair predator avoidance systems in juvenile salmonids
(Sandahl et al. 2007). Therefore, new vehicle traffic generated by the covered activities could
increase contaminate runoff into fish-bearing streams. Spawning salmon prematurely dying has
been linked to chemical contaminates in overland runoff to urban streams (Feist et al. 2011). Tabor
et al. (2004) found that artificial light slowed migration rates for juvenile salmonids and increased
predation rates and may slow the emergence of aquatic insects, thus limiting food for drift-feeding
fish (Perkings et al. 2011). High levels of turbidity can be fatal to salmonids, while lower levels may
cause sublethal effects such as loss or reduction of foraging capability, reduced growth, reduced
resistance to disease, increased stress, and interference with cues necessary for orientation in
homing and migration (Bash et al. 2001). Loss of riparian cover could influence water temperature
(Moore et al. 2005), which can affect the survival (Myrick and Cech 2004) and growth (Hayes et al.
2008) of covered fish. A loss of riparian habitat can also reduce aquatic and terrestrial insect
abundance, which serve as juvenile salmonid prey, because these species rely on healthy riparian
habitat (NMFS 2014).

The BRCP includes AMMs that minimize both temporary and permanent effects on Central Valley
fall-/late fall-run Chinook salmon in habitat near covered activities. AMM6: Establish Permanent
Habitat Buffers along Stream and Riparian Corridors will buffer Central Valley fall-/late fall-run
Chinook salmon habitat from nearby construction and development. The potential for effects from
runoff, erosion, and sedimentation will be minimized through AMM15: Install Erosion Control
Barriers, AMM18: Implement Additional Avoidance and Minimization Measures and Best Management
Practices (which requires consistency with Central Valley Regional Water Quality Control Board
guidelines), AMM23: Implement Caltrans Construction Site Best Management Practices to Maintain
Water Quality, and AMM29: Implement Stormwater and Erosion Control Best Management Practices.
The potential for adverse effects of noise during bridge construction will be minimized through
AMM24: Avoid and Minimize Noise and Other Disturbances from Bridge Construction Activities.
Permanent adverse effects of adjacent development will be minimized through AMM7: Design
Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces by requiring projects
to be designed with features to minimize human contact with adjacent habitat areas, such as
buffering the habitat from noise-generating land uses, directing lighting away from adjacent habitat,
and designing drainage systems to avoid discharge into habitat areas.

Construction-Related Injury or Mortality

Construction activities associated with development that affects stream channels used by Central
Valley fall-/late fall-run Chinook salmon (e.g., replacement of bridges) could result in injury or
mortality of Central Valley fall-/late fall-run Chinook salmon associated with the operation of
equipment in channels during periods when salmon are present. The potential for constructionrelated activities to injure or kill Central Valley fall-/late fall-run Chinook salmon would have little
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effect through AMM10: Minimize Effects on Covered Fish Species by prohibiting operation of
equipment and placement of structures in specified fish bearing streams in the period of January 1–
May 31. Fall-run Chinook migrate within the Sacramento River July–December, with the peak of the
migration October–December (Vogel and Marine 1991; Moyle 2002), so the timing of AMM10 is not
protective of fall-run fish; it would however completely minimize effects on late-fall-run Chinook.

4.6.14.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
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. Similar to section 4.6.14.1,
Effects of Permanent Development Projects, operation of maintenance-related equipment in stream
channels used by Central Valley fall-/late fall-run Chinook salmon could generate stressors that
include noise and visual disturbances. Temporary increases in turbidity in stream channels
associated with operating equipment and other activities necessary to maintain in-stream
infrastructure could also degrade surrounding habitat. These effects will be minimized through
AMM15: Install Erosion Control Barriers, AMM18: Implement Additional Avoidance and Minimization
Measures and Best Management Practices (which requires consistency with Central Valley Regional
Water Quality Control Board guidelines), AMM23: Implement Caltrans Construction Site Best
Management Practices to Maintain Water Quality, and AMM29: Implement Stormwater and Erosion
Control Best Management Practices.

Injury or Mortality
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. 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. The potential for maintenance-related
activities to injure or kill Central Valley fall-/late fall-run Chinook salmon will be minimized through
AMM10: Minimize Effects on Covered Fish Species by prohibiting operation of equipment and
placement of structures in specified fish-bearing streams during the period of January 1–May 31.

4.6.14.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Implementation of conservation measures will not result in reduced functions of Central Valley fall/late fall-run Chinook salmon beyond those described in Section 4.6.14.1, Effects of Permanent
Development Projects 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.

Injury or Mortality

Implementation of conservation measures will not result in permanent effects on Central Valley fall/late fall-run Chinook salmon beyond those described in Section 4.6.14.1, Effects of Permanent
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Development Projects, 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.

4.6.14.4

Overall Impact Likely to Result from Take

The covered activities will result in altering, and thus reducing the functions of, aquatic habitat
structure in up to 5.04 linear miles of modeled Central Valley fall-/late fall-run Chinook salmon
habitat, representing approximately 3.3 percent the existing modeled habitat in the Plan Area.
majority large portion of the affected habitat area will be associated with the replacement of existing
bridges that have previously altered channel habitat structure from historical conditions. These
bridges occur throughout the Plan Area and will be replaced periodically over the course of the
entire 50-year permit term. The typical impact footprint of each bridge replacement will be
approximately 200 lineal feet above and 100 feet below the centerline of the bridge, representing a
small footprint of temporary impacts and permanent habitat degradation. Consequently, given the
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.

Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.14.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on giant Central Valley fall-/late fall-run
Chinook salmon or adversely affect its distribution or abundance in the Plan Area. Implementation
of the remaining applicable AMMs (Table 5–23) will serve to further minimize effects on Central
Valley fall/late fall-run Chinook salmon. Green Sturgeon

The maximum amount of modeled green sturgeon habitat that will be permanently affected, directly
and indirectly, with implementation of the covered activities is up to 1.4 linear miles of modeled
green sturgeon habitat, representing approximately 2.7 percent of the existing modeled habitat in
the Plan Area.

4.6.14.5

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect green sturgeon steelhead as described below.

Habitat Removal and Fragmentation

Permanent development projects result from construction of new and replacement bridge projects
will permanently affect up to 1.4 linear miles and 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 4–1) are constructed on the Feather River in the
Oroville UPA. Habitat removal will be minimized with implementation of AMM11: Confine and
Delineate Work Area, which will minimize habitat loss by confining land clearing to the minimum
area necessary for the development project.

Table 4–5 provides the amount of modeled green sturgeon habitat remaining within the Plan Area
(including BRCP-protected lands and lands that are not affected by the covered activities) with full
implementation of the covered activities. Implementation of the covered activities will not isolate or
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fragment adult and juvenile green sturgeon migration routes within the Plan Area because no
habitat that is used as a migration route will be permanently removed by the covered activities.

Reduced Habitat Function and Effects on Species in the Vicinity of Development
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.
This includes both temporary construction-related effects and long-term effects of occupation and
use of the developed areas.

Temporary Effects

During construction of development projects, activities and equipment could temporarily generate
stressors including noise (Popper and Hastings 2009) and visual disturbances (Congleton and
Wagner 1988), and temporary increases in turbidity (Rowe 2003; Gregory and Northcote 1993;
Sigler et al. 1984) in stream channels associated with operating equipment and other activities
necessary to construct new developments in locations in or near streams supporting habitat. These
stressors could cause green sturgeon to abandon or reduce their use of disturbed habitat areas
during the period these activities are in progress. The accidental introduction of contaminants
associated with construction and recurring maintenance activities (e.g., fuel spills) into sturgeon
habitat could adversely affect individuals and habitat, by potentially reducing their ability to forage
or maintain volitional movement (Sandahl et al. 2007; Feist et al. 2011).

Permanent Effects 6

Runoff from new and expanded bridges and roads could contaminate water in the vicinity of
development. Contaminates from motor vehicles transported to local waterways via stormwater
runoff have been shown to significantly impair predator avoidance systems in juvenile salmonids
(Sandahl et al. 2007) Therefore, new vehicle traffic generated by the covered activities could
increase contaminate runoff into fish-bearing streams. Loss of riparian cover could influence water
temperature (Moore et al. 2005), which can affect the survival (Myrick and Cech 2004) and growth
(Hayes et al. 2008) of covered fish. A loss of riparian habitat can also reduce aquatic and terrestrial
insect abundance, which serve as juvenile salmonid prey, because these species rely on healthy
riparian habitat (NMFS 2014).

The BRCP includes AMMs that minimize both temporary and permanent effects on green sturgeon
in habitat near covered activities. AMM6: Establish Permanent Habitat Buffers along Stream and
Riparian Corridors will buffer green sturgeon habitat from nearby construction and development.
The potential for effects from runoff, erosion, and sedimentation will be minimized through AMM15:
Install Erosion Control Barriers, AMM18: Implement Additional Avoidance and Minimization Measures
and Best Management Practices (which requires consistency with Central Valley Regional Water
Quality Control Board guidelines), AMM23: Implement Caltrans Construction Site Best Management
Practices to Maintain Water Quality, and AMM29: Implement Stormwater and Erosion Control Best
Management Practices. The potential for adverse effects of noise during bridge construction will be

6 There

is no literature for green sturgeon that covers the stressors identified. Therefore, it was assumed that the
salmonid literature would be a suitable substitute for the analysis of green sturgeon.
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minimized through AMM24: Avoid and Minimize Noise and Other Disturbances from Bridge
Construction Activities. Permanent adverse effects of adjacent development will be minimized
through AMM7: Design Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces
by requiring projects to be designed with features to minimize human contact with adjacent habitat
areas, such as buffering the habitat from noise-generating land uses, directing lighting away from
adjacent habitat, and designing drainage systems to avoid discharge into habitat areas.

Construction-Related Injury or Mortality

Construction activities associated with development that affect stream channels used by green
sturgeon (e.g., replacement of bridges) could result in injury or mortality of green sturgeon resulting
from the operation of equipment in channels during periods sturgeon are present. The potential for
construction-related activities to injure or kill adult green sturgeon will be minimized through
AMM10: Minimize Effects on Covered Fish Species by prohibiting operation of equipment and
placement of structures in specified fish-bearing streams in the period of January 1–May 31. Adult
green sturgeon are known to migrate into the Feather River February-April (Seesholtz 2015; Healey
and Vincik 2011). Eggs and post larvae are known to be in the upper Sacramento River MarchOctober (National Marine Fisheries Service 2009), so it is unlikely that AMM10 would minimize
effects from construction on bridges projects found on the Feather River for green sturgeon eggs
and larval stages. Eggs and larval-post larval green sturgeon could be effected by activities, but given
the low number of spawning green sturgeon in the Feather River it is highly probable there will be
no interaction with green sturgeon (Seesholtz 2015).

4.6.14.6

Effects of Recurring Maintenance Activities

Reduced Habitat Function
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. Similar to Section 4.6.15.1, Effects of Permanent Development Projects, operation of
maintenance-related equipment in stream channels used by green sturgeon could generate
stressors that include noise and visual disturbances. Temporary increases in turbidity in stream
channels associated with operating equipment and other activities necessary to maintain in-stream
infrastructure could also degrade surrounding habitat. These effects will be minimized through
AMM15: Install Erosion Control Barriers, AMM18: Implement Additional Avoidance and Minimization
Measures and Best Management Practices (which requires consistency with Central Valley Regional
Water Quality Control Board guidelines), AMM23: Implement Caltrans Construction Site Best
Management Practices to Maintain Water Quality, and AMM29: Implement Stormwater and Erosion
Control Best Management Practices.

Injury or Mortality
In-channel operation of maintenance equipment can result in injury or mortality of green sturgeon if
present during maintenance periods. 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.
The potential for maintenance-related activities to injure or kill adult green sturgeon will be
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minimized through AMM10: Minimize Effects on Covered Fish Species by prohibiting operation of
equipment and placement of structures in specified fish-bearing streams during the period of
January 1–May 31. Adult green sturgeon are known to migrate into the Feather River February-April
(Seesholtz 2015; Healey and Vincik 2011). Eggs and post larvae are known to be in the upper
Sacramento River March-October (National Marine Fisheries Service 2009), so it is unlikely that
AMM10 would minimize effects from construction on bridges projects found on the Feather River for
green sturgeon eggs and larval stages. Eggs and larval-post larval green sturgeon could be effected
by activities, but given the low number of spawning green sturgeon in the Feather River it is highly
probable there will be no interaction with green sturgeon (Seesholtz 2015).

4.6.14.7

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 from the conservation
measures on green sturgeon.

Overall Impact Likely to Result from Take

The covered activities will result in altering and thus reducing the functions of aquatic habitat
structure in up to 1.4 linear miles of modeled green sturgeon habitat, representing approximately
2.7 percent of the existing modeled habitat in the Plan Area. majority large proportion of the
affected habitat area will be associated with the replacement of existing bridges that have previously
altered channel habitat structure from historical conditions. These bridges occur throughout the
Plan Area and will be replaced periodically over the course of the entire 50-year permit term. The
typical impact footprint of each bridge replacement will be approximately 200 lineal feet above and
100 feet below the centerline of the bridge, representing a small footprint of temporary impacts and
permanent habitat degradation. 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, the potential for covered activities to injure or kill adult
green sturgeon will be minimized through AMM10: Minimize Effects on Covered Fish Species by
prohibiting operation of equipment and placement of structures in specified fish bearing streams
during the period of January 1–May 31. Eggs and larval-post larval green sturgeon could be effected
by activities, but given the low number of spawning green sturgeon in the Feather River it is highly
probable there will be no interaction with green sturgeon (Seesholtz 2015). Implementation of the
remaining applicable AMMs (Table 5–23) will serve to further minimize effects on green sturgeon
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on green sturgeon or adversely affect its distribution or abundance in the
Plan Area.

4.6.15

Valley Elderberry Longhorn Beetle

The maximum amount of modeled valley elderberry longhorn beetle habitat that will be
permanently removed or disturbed, directly and indirectly (within 100 feet of development), by the
covered activities is 2,574 acres. This represents approximately 6 percent of the species’ currently
modeled habitat in the Plan Area (Table 4–5 and Appendix K).
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4.6.15.1

Effects of Permanent Development Projects

Development projects covered under the BRCP are described in Chapter 2, Section 2.2.1, Permanent
Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside UPAs,
and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect valley elderberry longhorn beetle as described below.

Habitat Removal and Fragmentation

Development projects will result in the removal of up to 2,251 acres of modeled valley elderberry
longhorn beetle habitat, representing approximately 5 percent of the existing acreage of modeled
habitat in the Plan Area (Table 4–5). Most of this removal (an estimated 95 percent) will result from
urban development within the UPAs. Habitat removal will be minimized with implementation of
AMM11: Confine and Delineate Work Area, which will minimize habitat loss by confining land
clearing to the minimum area necessary for the development project.
Habitat loss may also result in increased fragmentation of existing occurrences, which could result
in increased risk of predation (e.g., less cover), increased energy use (e.g., individuals dispersing
greater distances), decreased ability to disperse to new habitat areas, and decreased reproductive
success. The BRCP minimizes habitat fragmentation by concentrating development inside the UPAs.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Development projects may result in reduced habitat functions of up to 323 acres of modeled habitat
for valley elderberry longhorn beetle within 100 feet of development, not including areas subject to
ongoing disturbance from existing developments (Appendix K). These effects include temporary
effects of construction and long-term effects of ongoing use and occupation of developed areas, as
described below.

Temporary Effects

Temporary effects that reduce habitat function near development areas include visual disturbances
(e.g., operation of vehicles, lighting, human activity), ground vibrations, and dust associated with
operating equipment and other activities necessary to construct new developments. These stressors
could cause valley elderberry longhorn beetles to reduce their use of disturbed habitat areas during
the period of construction. The potential for adverse effects on individual valley elderberry longhorn
beetles as a result of these temporary disturbances would be low because of the following factors.






Less than 0.3 percent of the available modeled habitat would be affected if all permanent
development activities outside of the UPAs were implemented simultaneously, but 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.
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 construction-related
disturbances will be limited as the area under construction moves along the project ROW.

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.
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In addition, temporary effects will be minimized with implementation of AMM16: Nighttime Lighting
of Project Construction Sites, which will ensure light pollution in adjacent habitat is minimized
during construction; AMM 13: Control Fugitive Dust, which will limit dust being stirred up from
vehicles and equipment; and AMM24: Avoid and Minimize Noise and Other Disturbances from Bridge
Construction Activities, as elderberry shrubs are typically located along riparian corridors.

Permanent Effects

Human occupancy of developments tends to attract nonnative predators (e.g., Argentine ant) can
facilitate the spread of invasive plant species where they are planted as landscaping in development
areas. Invasive plant species can spread into adjacent natural habitat areas and ultimately displace
native vegetation, including elderberry shrubs. Other permanent effects from development projects
that may reduce habitat quality for valley elderberry longhorn beetle in adjacent areas include
installation of new lighting, increased noise (e.g., from cars, motorcycles, and lawnmowers), and
increased human activity. These disturbances could cause valley elderberry longhorn beetle to
reduce their use of habitat adjacent to permanent development areas. The BRCP will minimize these
effects by establishing buffers between development and riparian areas. Applicable AMMs include
AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat, which requires a minimum
25-foot setback between development and the riparian drip line, and AMM6: Establish Permanent
Habitat Buffers along Stream and Riparian Corridors, which requires a permanent buffer of 25–100
feet (depending on location and type of stream) between valley elderberry longhorn beetle habitat
and development; AMM7: Design Developments to Minimize Disturbances in Habitat at Urban-Habitat
Interfaces will minimize effects on adjacent habitat by designing lighting to avoid light pollution in
adjacent areas, establishing access points to control entry of people and pets into habitat areas, and
designing roads, bike paths, and trails in a way that minimizes the disturbance of habitat areas.

Construction-Related Injury or Mortality

Construction activities 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 injury or morality of valley elderberry longhorn beetle will be minimized with AMM4:
Avoid or Minimize Disturbances in Wetlands and Riparian Habitat, which prohibits construction
activity within 25 feet of the riparian drip line and where disturbances would reduce riparian
habitat to less than 50 acres; AMM6: Establish Permanent Habitat Buffers along Stream and Riparian
Corridors, which requires a permanent buffer of 25–100 feet (depending on location and type of
stream) between valley elderberry longhorn beetle habitat and development; AMM5: Avoid Siting of
Construction Staging Areas and Temporary Work Areas in Occupied Covered Species Habitat; and
AMM15: Conduct Worker Training, to ensure that all construction personnel can identify elderberry
shrubs for avoidance.

4.6.15.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Maintenance of bridges, irrigation canals, or ditches could require removal of riparian vegetation
that potentially supports valley elderberry longhorn beetle habitat. The effects of such actions
would be similar to those described for development projects, and the AMMs listed in Section
4.6.16.1, Effects of Permanent Development Project, would avoid and minimize the effects on valley
elderberry longhorn beetle.
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Injury or Mortality
Maintenance activities that remove or damage valley elderberry shrubs could injure or kill
individual beetles. The AMMs would be the same as those described for construction-related
activities associated with development projects (Section 4.6.16.1, Effects of Permanent Development
Projects).

4.6.15.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Temporary effects of conservation activities are associated with the operation of equipment and
other activities related to restoration, enhancement, and management actions. These effects are the
same as those described for construction-related development projects (Section 4.6.16.1, Effects of
Permanent Development Projects), but will be lesser in extent because the purpose of the
conservation actions is to conserve and enhance covered species habitat. Restoration of riparian
habitat, including the planting of elderberry shrubs, will temporarily reduce the function of the
restored habitat until it matures to provide the functions required by the valley elderberry longhorn
beetle. The measures to minimize effects on habitat function are the same as described for
development projects (Section 4.6.16.1, Reduced Habitat Function and Effects on Species in Vicinity of
Development).
There are no permanent effects of the conservation actions that will reduce habitat function for
valley elderberry longhorn beetle. 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).

Injury or Mortality

Restoration of riparian or other habitat where elderberry shrubs are present could result in injury
or mortality of individual valley elderberry longhorn beetles as a result of operating restorationrelated equipment. The likelihood for adverse population-level effects of injury or mortality of valley
elderberry longhorn beetle would be minimal because the habitat restoration activities will occur
over a 40-year implementation period (Table 8–3). The measures to minimize injury or morality of
valley elderberry longhorn beetle on conservation lands are the same those as described for
development projects (Section 4.6.16.1, Effects of Permanent Development Projects).

4.6.15.4

Overall Impact Likely to Result from Take

The covered activities, including conservation measures, will result in the loss of up to 2,574 acres of
modeled habitat, representing approximately 6 percent of the currently modeled habitat (Table 4–
5). Because modeled habitat overestimates the extent of habitat in the Plan Area, the amount of
actual habitat removed will be less.

Based on the available information regarding the status and distribution of valley elderberry
longhorn beetle (Appendix A), it is likely that the most of the modeled habitat that will be removed
by the covered activities is unoccupied by valley elderberry longhorn beetle. Implementation of the
applicable AMMs (described in Section 4.6.16.1, Effects of Permanent Development Projects and Table
5-23) will serve to further minimize effects on valley elderberry longhorn beetle.
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Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on valley elderberry longhorn beetle or adversely affect its Plan Area
distribution or abundance.

4.6.16

Vernal Pool Tadpole Shrimp

The maximum amount of vernal pool tadpole shrimp habitat that will be permanently removed or
disturbed, directly and indirectly (within 250 feet of development), with implementation of the
covered activities is 1,812 acres, representing approximately 6 percent of the currently modeled
habitat (Table 4–5 and Appendix K). Within the affected modeled habitat, up to 38 acres of wetted
vernal pool surface could be removed (Appendix K, Detailed Impact Tables, Impacts on Vernal Pools
and Other Seasonal Wetlands).

4.6.16.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect vernal pool tadpole shrimp as described below.

Habitat Removal and Fragmentation

Development projects will result in the permanent removal of up to 1,363 acres of modeled vernal
pool tadpole shrimp habitat, representing approximately 4 percent of modeled habitat in the Plan
Area. Most of this habitat loss (an estimated 92 percent) will be within the UPAS. Within the
affected area, up to 38 acres of wetted vernal pool surface could be removed.

Of the 1,363 acres of modeled habitat to be removed, up to 67 acres of grasslands with vernal swale
complex removal (5%, grassland component only) may be considered temporary rather than
permanent if restored within a year of removal or disturbance.

Habitat loss could affect the species as described in Section 4.4.1.1, Habitat Loss and Fragmentation.
With habitat loss, some of the remaining habitat in the Plan Area could be fragmented and result in
isolation of habitat fragments, leading to a reduction in genetic diversity or the increased likelihood
of environmental events and random population fluctuations extirpating small populations. Habitat
removal will be minimized with implementation of AMM11: Confine and Delineate Work Area, which
will minimize habitat loss by confining land clearing to the minimum area necessary for the
development project.
The effects of habitat fragmentation on covered species are further described in Section 4.4.1.1. The
BRCP will also minimize fragmentation of vernal pool tadpole shrimp habitat by concentrating
development in the UPAs.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Development projects will result in reduced habitat functions and effects on species within up to
449 acres of modeled habitat within 250 feet of new development, not including areas subject to
ongoing disturbance from existing developments (Appendix K). These include temporary effects of
construction and long-term effects of ongoing use and occupation of developed areas, as described
below.
Butte Regional Conservation Plan
Screencheck Final

4-82

March 2019
ICF 00736.10

Chapter 4
Impact Assessment and Estimated Level of Take

Butte County Associated of Governments

Temporary Effects
Spills, equipment leaks, and dust could introduce contaminants into vernal pool tadpole shrimp
habitat, and erosion and sedimentation could result from ground-disturbing activities. These
temporary effects could lead to altered water chemistry, buried individuals, and reduction of the
algal and plant-based food supply for vernal pool tadpole shrimp habitat. The potential for these
effects will be minimized with implementation of AMM 13: Control Fugitive Dust; AMM15: Install
Erosion Control Barriers, which prevents erosion and sedimentation in vernal pools; AMM17:
Implement Spill Prevention, Control, and Countermeasure Plan to Eliminate or Minimize Sources of
Contaminants, which reduces exposure risk and the period that individuals could be exposed to
contaminants; and AMM23: Implement Caltrans Construction Site Best Management Practices to
Maintain Water Quality. AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat
also minimizes potential for effects on vernal pools near development by prohibiting constructionrelated activity within 250 feet of vernal pools and other seasonal wetlands.

Permanent Effects

Development projects result in increased human activity, which can result in disturbances to vernal
pools, especially where recreational developments occur in and adjacent to natural areas.
Development projects could also result in altered hydrology and the introduction or spread of
nonnative plant species, which could change the habitat constituents (e.g., vegetation composition
and structure, hydroperiod, pool size), or introduce nonnative species that could negatively affect
vernal pool tadpole shrimp habitat. Implementation of AMM3: Avoid and Minimize Adverse Effects on
Covered Species, minimizes the potential for these effects by requiring a 250-foot exclusion zone
around vernal pools. AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat also
minimizes potential for effects on vernal pools near development by prohibiting constructionrelated activity within 250 feet of vernal pools and other seasonal wetlands. AMM7: Design
Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces will minimize
hydrologic disturbances by designing drainage systems and implementing appropriate BMPs to
avoid discharge of urban runoff. AMM7 also minimizes effects of human use and introduction of
nonnative species by establishing access points to control entry of people and pets into vernal pool
habitat, designing bike paths and trails to minimize habitat disturbance, and placing lot frontage and
roads at the urban-habitat interface rather than abutting the conservation land boundary, as well as
preventing the dumping of trash and lawn clippings into vernal pool habitat.

Construction-Related Injury or Mortality

Construction activities could result in injury or mortality of vernal pool tadpole shrimp in occupied
habitat. For example, eggs and cysts could be removed from soil during construction of new
structures and adults could be crushed by construction or maintenance equipment. Adults could
suffer mortality from contamination or loss of habitat suitability due to contaminants, erosion and
siltation, or the spread of invasive species, as described under Section 4.6.17.1, Reduced Habitat
Function and Effects on Species in Vicinity of Development. The potential for injury or morality of
vernal pool tadpole shrimp will be minimized with implementation of AMM5: Avoid Siting of
Construction Staging Areas and Temporary Work Areas in Occupied Covered Species Habitat; and
AMM15: Conduct Worker Training to ensure that all construction personnel can identity a vernal
pool tadpole shrimp and their habitat and avoid and minimize their effect on that habitat through
the implementation of AMM5 and the AMMs described under Section 4.6.17.1, Effects of Permanent
Development Projects.
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4.6.16.2

Effects of Recurring Maintenance Activities

There are no additional stressors associated with recurring maintenance activities that would result
in effects on vernal pool tadpole shrimp.

4.6.16.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
The temporary and permanent effects associated with the operation of equipment and other
activities related to implementing habitat restoration, enhancement, and management actions on
conservation lands are the same as those described for construction-related effects resulting from
development projects (Section 4.6.17.1, Reduced Habitat Function and Effects on Species in the
Vicinity of Development). The measures to minimize effects on habitat function within conservation
lands are the same as those described for development projects.

Injury or Mortality

Covered activities on conservation lands could injure or kill vernal pool tadpole shrimp individuals
if the activity occurs in occupied habitat. However, the AMMs described for development projects
(Section 4.6.17.1, Effects of Permanent Development Projects) will be implemented to ensure that
these effects are minimized. In addition, the likelihood for adverse population-level effects of injury
or mortality of vernal pool tadpole shrimp would be minimal because the habitat restoration
activities will occur over a 40-year implementation period (Table 8–3) and the restoration will have
long-term beneficial effects on the populations.

4.6.16.4

Overall Impact Likely to Result from Take

The covered activities will result in the loss of up to 1,812 acres of modeled habitat, representing
approximately 5 percent of the currently modeled habitat (Table 4–5). Within this area, up to 38
acres of wetted vernal pool surface could be removed. Based on the available information regarding
the status and distribution of vernal pool tadpole shrimp (Appendix A), it is likely that the most of
the modeled habitat that will be removed by the covered activities is unoccupied by vernal pool
tadpole shrimp and, because modeled habitat overestimates the actual extent of habitat in the Plan
Area, the amount of actual habitat removed will be less. Up to four of the 18 known occurrences of
vernal pool tadpole shrimp will be removed or adversely affected by the covered activities
(Appendix K).

Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.17.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on vernal pool tadpole shrimp or adversely
affect its distribution or abundance in the Plan Area. Implementation of the remaining applicable
AMMs (Table 5–23) will serve to further minimize effects on vernal pool tadpole shrimp.

4.6.16.5

Effects on Critical Habitat

There are approximately 9,977 acres of vernal pool tadpole shrimp critical habitat in the Plan Area.
A total of up to 106 acres of vernal pool tadpole shrimp critical habitat (from Units 3F, 4A, 4B, 4D,
and 4F) will be affected by covered activities, representing 1 percent of critical habitat in the
affected units. The vernal pool tadpole shrimp habitat consists of low-density vernal pools scattered
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within grassland that has been periodically dry-farmed for grain. Permanent development projects
will eliminate all four vernal pool tadpole shrimp PCEs completely. Because of the small amount of
expected impact, the covered activities will not adversely modify designated critical habitat.

Implementation of habitat management and enhancement actions could also affect critical habitat
on conservation lands. 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 of any unknown
occurrences. Permanent direct effects of habitat management, enhancement, and restoration actions
will be avoided and minimized with implementation of the AMMs discussed above in both the
Permanent and Temporary subsections.

4.6.17

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 be
suitable habitat. The three known occurrences of Conservancy fairy shrimp will not be adversely
affected by the covered activities and no take of this species is permitted under the BRCP (Table 4–
4).

4.6.17.1

Effects of Permanent Development Projects

There will be no take of Conservancy fairy shrimp as a result of development projects and any
potential effects will be avoided with implementation of the applicable AMMs.

4.6.17.2

Effects of 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, all potential direct
and indirect effects of recurring maintenance activities will be avoided.

4.6.17.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function and Effects on Species in the Vicinity of Development
Construction equipment and vehicles used to enhance and manage BRCP protected Conservancy
fairy shrimp habitat could, in the absence of avoidance and minimization measures, introduce
contaminants into occupied habitat, which could alter the water chemistry in vernal pool and reduce
or destroy the Conservancy fairy shrimp’s algal and plant based food supply. Erosion and
sedimentation could also occur as a result of ground-disturbance, which could change the vernal
pool hydroperiod or size. The potential for temporary direct effects on Conservancy fairy shrimp
will be avoided with implementation of AMM3: Avoid and Minimize Adverse Effects on Covered
Species, which requires a permanent buffer of 250 feet from vernal pools and other seasonal
wetlands during periods of inundation (approximately November 1–April 30), AMM4: Avoid or
Minimize Disturbances in Wetlands and Riparian Habitat, which precludes construction-activity
within 250 feet of vernal pool and seasonal wetland habitat, AMM15: Install Erosion Control Barriers,
which requires installation of erosion control barriers to minimize erosion and sedimentation into
vernal pools, and AMM17: Implement Spill Prevention, Control, and Countermeasure Plan to Eliminate
or Minimize Sources of Contaminants, which requires containment and rapid cleanup of releases that
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may occur, will thereby reduce exposure risk and the period that individuals could be exposed to
contaminants.

Injury or Mortality

Implementation of the covered activities could crush or bury individuals as a result of operating
equipment, driving vehicles in occupied habitat, or placement of spoils. In addition, contaminants
could result in toxicity levels that kill individuals, cause toxicity induced morbidity or altered water
chemistry, as described above in Section 4.6.18.1, Effects of Permanent Development Projects. These
impacts will be avoided with implementation of AMM3: Avoid and Minimize Adverse Effects on
Covered Species, which requires permanent development projects to maintain a buffer of 250 feet
from vernal pools and other seasonal wetlands during periods of inundation (approximately
November 1 to April 30), AMM5: and Avoid Siting of Construction Staging Areas and Temporary Work
Areas in Occupied Covered Species Habitat, to ensure that all construction personnel can identity a
conservancy fairy shrimp and their habitat and avoid and minimize their effect on that habitat
through the implementation of AMM3 and AMM5.

4.6.17.4

Effects on Critical Habitat

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 Conservancy fairy shrimp critical habitat, which is
ultimately a beneficial effect.

4.6.17.5

Overall Impact Likely to Result from Take

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. There will be no take of Conservancy fairy shrimp due to permanent development or
recurring maintenance activities with implementation of the applicable AMMs. 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. Adverse effects
on Conservancy fairy shrimp within conservation lands will be avoided and minimized with the
implementation of the applicable AMMs described above in Section 4.6.18.1, Effects of Permanent
Development Projects. Implementation of the remaining applicable AMMs (Table 5–23) will serve to
further minimize effects on Conservancy fairy shrimp. PCEs in designated critical habitat will not be
affected.

Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on Conservancy fairy shrimp or adversely affect its Plan Area distribution or
abundance.

4.6.18

Vernal Pool Fairy Shrimp

The maximum amount of vernal pool fairy shrimp habitat that will be permanently affected, directly
and indirectly (within 250 feet of development), with implementation of the covered activities is
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1,812 acres, representing approximately 5 percent of the currently modeled habitat (Table 4–5 and
Appendix K). Within the affected modeled habitat, up to 38 acres of wetted vernal pool surface could
be removed.

4.6.18.1

Effects of Permanent Development Projects

Permanent development projects covered under the BRCP are described in Chapter 2, Section 2.2.1,
Permanent Development Projects within UPAs, Section 2.3.1, Permanent Development Projects outside
UPAs, and Section 2.4.1, Permanent Development Projects within Water and Irrigation Districts. These
covered activities may affect vernal pool fairy shrimp as described below.

Habitat Removal and Fragmentation

Development projects will result in the permanent removal of up to 1,363 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 (Appendix K). Up to 17 of the 29
known occurrences of vernal pool fairy shrimp will be removed by the covered activities (Table 4–
5). An estimated 92 percent of the habitat loss is expected to occur within the UPAs.
Of the 1,363 acres of modeled habitat to be removed, up to 67 acres of grasslands with vernal swale
complex removal (5%, grassland component only) may be considered temporary rather than
permanent if restored within a year of removal or disturbance.

Habitat removal will be minimized with implementation of AMM11: Confine and Delineate Work
Area, which will minimize habitat loss by confining land clearing to the minimum area necessary for
the development project.

Loss of vernal pool habitat in the Plan Area will affect the species as described in Section 4.4.1.1,
Habitat Removal and Fragmentation. With habitat loss, this remaining habitat could be fragmented
and result in isolation of habitat fragments, leading to reduction in genetic diversity and increased
likelihood of environmental events and random population fluctuations extirpation of small
populations.

The potential for habitat loss will be minimized with implementation of AMM4: Avoid or Minimize
Disturbances in Wetlands and Riparian Habitat, which will minimize loss of vernal pool fairy shrimp
habitat, and AMM11: Confine and Delineate Work Area, which will confine land clearing to the
minimum area necessary to facilitate construction activities. The BRCP will minimize habitat
fragmentation by concentrating development in the UPAs.

Reduced Habitat Function and Effects on Species in Vicinity of Development

Development projects will result in reduced habitat functions and effects on species within up to
449 acres of modeled habitat within 250 feet of new development, not including areas subject to
ongoing disturbance from existing developments (Appendix K). These include temporary effects of
construction and long-term effects of ongoing use and occupation of developed areas, as described
below.

Temporary Effects

Spills, equipment leaks, and dust could introduce contaminants into vernal pool fairy shrimp habitat
and erosion and sedimentation could result from ground-disturbing activities. These temporary
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effects could lead to altered water chemistry, buried individuals, and reduction of the algal and
plant-based food supply for vernal pool fairy shrimp habitat. The potential for these effects will be
minimized with implementation of AMM 13: Control Fugitive Dust; AMM15: Install Erosion Control
Barriers, which prevents erosion and sedimentation in vernal pools; AMM17: Implement Spill
Prevention, Control, and Countermeasure Plan to Eliminate or Minimize Sources of Contaminants,
which reduces exposure risk and the period that individuals could be exposed to contaminants; and
AMM23: Implement Caltrans Construction Site Best Management Practices to Maintain Water Quality.
AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat also minimizes potential for
effects on vernal pools near development by prohibiting construction-related activity within 250
feet of vernal pools and other seasonal wetlands.

Permanent Effects

Development projects result in increased human activity which can result in disturbances to vernal
pools, especially where recreational developments occur in and adjacent to natural areas.
Development projects could also result in altered hydrology and the introduction or spread of
nonnative plant species, which could change the habitat constituents (e.g., vegetation composition
and structure, hydroperiod, pool size), or introduce nonnative species that could negatively affect
vernal pool fairy shrimp habitat. Implementation of AMM3: Avoid and Minimize Adverse Effects on
Covered Species, minimizes the potential for these effects by requiring a 250-foot exclusion zone
around vernal pools. AMM4: Avoid or Minimize Disturbances in Wetlands and Riparian Habitat, also
minimizes potential for effects on vernal pools near development by prohibiting constructionrelated activity within 250 feet of vernal pools and other seasonal wetlands. AMM7: Design
Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces will minimize
hydrologic disturbances by designing drainage systems and implementing appropriate BMPS to
avoid discharge of urban runoff. AMM7 also minimizes effects of human use and introduction of
nonnative species by establishing access points to control entry of people and pets into vernal pool
habitat, designing bike paths and trails to minimize habitat disturbance, and placing lot frontage and
roads at the urban-habitat interface rather than abutting the conservation land boundary, as well as
preventing the dumping of trash and lawn clippings into vernal pool habitat.

Construction-Related Injury or Mortality

Construction activities could result in injury or mortality of vernal pool fairy shrimp in occupied
habitat. For example, eggs and cysts could be removed from soil with construction of new structures
and adults could be crushed by construction or maintenance equipment. Adults could suffer
mortality from contamination or loss of habitat suitability due to contaminants, erosion and
siltation, or the spread of invasive species, as described under Section 4.6.19.1, Reduced Habitat
Function and Effects on Species in Vicinity of Development. The potential for injury or morality of
vernal pool tadpole shrimp will be minimized with implementation of AMM5: Avoid Siting of
Construction Staging Areas and Temporary Work Areas in Occupied Covered Species Habitat; and
AMM15: Conduct Worker Training to ensure that all construction personnel can identity a vernal
pool fairy shrimp and their habitat and avoid and minimize their effect on that habitat through the
implementation of AMM5 and the AMMs described under Section 4.6.19.1, Reduced Habitat Function
and Effects on Species in Vicinity of Development.
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4.6.18.2

Effects of Recurring Maintenance Activities

There are no additional stressors associated with recurring maintenance activities that would result
in effects on vernal pool fairy shrimp.

4.6.18.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
The temporary and permanent effects associated with the operation of equipment and other
activities related to implementing habitat restoration, enhancement, and management actions on
conservation lands are the same as those described for construction-related effects resulting from
development projects (Section 4.6.19.1, Reduced Habitat Function and Effects on Species in Vicinity of
Development). The measures to minimize effects on habitat function within conservation lands are
the same as those described for development projects.

Injury or Mortality

Covered activities on conservation lands could injure or kill vernal pool fairy shrimp individuals if
the activity occurs in occupied habitat. However, the AMMs described for development projects
(Section 4.6.19.1, Effects of Permanent Development Projects) will be implemented to ensure that
these effects are minimized. In addition, the likelihood for adverse population-level effects of injury
or mortality of vernal pool fairy shrimp would be minimal because the habitat restoration activities
will occur over a 40-year implementation period (Table 8–3) and the restoration will have longterm beneficial effects on the populations.

4.6.18.4

Overall Impact Likely to Result from Take

The covered activities will result in the loss of up to 1,812 acres of modeled habitat, representing
approximately 5 percent of the currently modeled habitat (Table 4–5). Within this area, up to 38
acres of wetted vernal pool surface could be removed (Appendix K). Based on the available
information regarding the status and distribution of vernal pool fairy shrimp (Appendix A), it is
likely that most of the modeled habitat that will be removed by the covered activities is unoccupied
by vernal pool fairy shrimp and, because modeled habitat overestimates the actual extent of habitat
in the Plan Area, the amount of actual habitat removed will be less. Seventeen of the 29 known
occurrences of vernal pool fairy shrimp will be adversely affected by the covered activities
(Appendix K).
Based on this evaluation, implementation of the covered activities, with implementation of all
applicable AMMs described above in Section 4.6.19.1, Effects of Permanent Development Projects,
would not result in adverse population-level effects on vernal pool fairy shrimp or adversely affect
its distribution or abundance in the Plan Area. Implementation of the remaining applicable AMMs
(Table 5–23) will serve to further minimize effects on vernal pool fairy shrimp.

4.6.18.5

Effects on Critical Habitat

There are approximately 9,977 acres of vernal pool fairy shrimp critical habitat in the Plan Area. A
total of up to 106 acres of vernal pool fairy shrimp critical habitat (from Units 3F, 4A, 4B, 4D, and 4F)
will be affected by covered activities, representing 1 percent of critical habitat in the affected units.
The vernal pool fairy shrimp habitat consists of low-density vernal pools scattered within grassland
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that has been periodically dry-farmed for grain. Permanent development projects will eliminate all
four vernal pool fairy shrimp PCEs completely.

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 AMMs discussed above in both the Permanent and Temporary subsections.

4.6.19

Hoover’s Spurge

In summary, none of the four known occurrences of Hoover’s spurge will be adversely affected by
the covered activities. No take of this species is allowed under the Plan until at least four new
occurrences are discovered or established and protected in the reserve system (Table 6–3). After
these four additional occurrences are protected, and with concurrence of USFWS and CDFW, up to
two more occurrences discovered within covered activity footprints may be removed as long as
those occurrences include less than 20 percent of the mean annual number of plants in protected
occurrences.

4.6.19.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
The maximum amount of Hoover’s spurge suitable habitat that will be removed with
implementation of the covered activities is approximately 1,363 acres, or 4 percent of the currently
modeled habitat in the Plan Area (Table 4–5 and Appendix K). An estimated 92 percent of this
habitat loss is anticipated to occur in the UPAs.

Of the 1,363 acres of modeled habitat to be removed, up to 67 acres of grasslands with vernal swale
complex removal (5%, grassland component only) may be considered temporary rather than
permanent if restored within a year of removal or disturbance.
Loss of habitat may affect the species as described in Section 4.4.4.1, Habitat Removal and
Fragmentation. The BRCP will minimize Hoover’s spurge habitat loss through AMM11: Confine and
Delineate Work Area, which will minimize habitat loss by confining land clearing to the minimum
area necessary for the development project and through the BRCP’s take limits.

Habitat loss could also result in localized habitat fragmentation and disruption of seed or pollen
dispersal patterns in fragmented habitat areas, potentially leading to reduction in genetic diversity
or the increased likelihood of random population fluctuations and other factors extirpating small
populations. The BRCP will minimize habitat fragmentation by concentrating development in the
UPAs.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Development activities could adversely affect an estimated 449 acres of suitable Hoover’s spurge
habitat, plants, and seeds within 250 feet of development, not including areas subject to ongoing
disturbance from existing permanent developments (Appendix K). This includes temporary effects
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associated with construction, and permanent effects associated with the long-term occupation and
use of developed areas.

Temporary Effects

Temporary effects associated with construction of the adjacent proposed development projects
include erosion, which could wash the soil away from areas supporting the species, and
sedimentation, which could result in soil covering leaves and flowers on individual Hoover’s spurge
plants and impede their ability to photosynthesize or produce seed. These effects will be minimized
through establishment of 250-foot no-disturbance buffers between Hoover’s spurge plants and
development, and through AMM15: Install Erosion Control Barriers. Dust generated from
construction could hamper photosynthesis and gas exchange in the leaves of plants near the
construction activity. This effect will be minimized through AMM13: Control Fugitive Dust.

Permanent Effects

Permanent effects may include increased human activity associated with new development adjacent
to natural areas. Permanent effects could also include hydrologic changes and the introduction or
facilitation of more rapid spread of invasive nonnative species. These effects could reduce the
overall functions of an existing Hoover’s spurge population or its suitable habitat near the
development areas. Establishment of 250-foot buffers between Hoover’s spurge plants and new
development will minimize these effects. AMM7: Design Developments to Minimize Disturbances in
Habitat at Urban-Habitat Interfaces will minimize this effect by requiring covered activities to be
designed to minimize human access to habitat areas and to avoid discharge of runoff into adjacent
habitat.

Damage or Mortality

Construction activities associated with development could result in damage or destruction of
Hoover’s spurge in unknown occurrences if they are present in affected habitat. For example, plants
and seeds could be removed from soil with the construction of new structures and plants could be
crushed by construction equipment. The BRCP minimizes damage or mortality of this species by
requiring surveys for the Hoover’s spurge during the project planning phase and establishing the
take limits described in Section 4.6.20, Hoover’s Spurge.

4.6.19.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
There are no stressors associated with recurring maintenance activities that are expected to affect
Hoover’s spurge habitat.

Damage or Mortality

There are no stressors associated with recurring maintenance activities that are expected to result
in damage or mortality of Hoover’s spurge.
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4.6.19.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Operation of equipment to enhance, restore, and manage conservation lands could cause localized
erosion and sedimentation that could impair the habitat function for Hoover’s spurge or temporarily
cover leaves and flowers on individual Hoover’s spurge plants, if present, and impede their ability to
photosynthesize or produce seed. BRCP conservation actions will be designed to avoid effects on
Hoover’s spurge on conservation lands.

Damage or Mortality

Operation of equipment to enhance, restore, and manage conservation lands could result in burying
or killing Hoover’s spurge if this species is present. However, BCAG will avoid removal of any
occurrences discovered within potential habitat restoration sites during BRCP biological surveys.

4.6.19.4

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 1,812 acres of modeled habitat, representing
approximately 6 percent of the currently modeled habitat in the Plan Area (Table 4–5). Because
modeled habitat overestimates the actual extent of habitat in the Plan Area, the amount of actual
habitat removed will be less. None of the four known occurrences of Hoover’s spurge in the Plan
Area will be affected by the covered activities. However, if new occurrences are found in the Plan
Area, up to two occurrences may be removed if two other much larger occurrences are protected.
Based on the available information regarding the status and distribution of Hoover’s spurge
(Appendix A), it is likely that most of the modeled habitat that will be removed by the covered
activities is unoccupied by Hoover’s spurge.

Implementation of AMM3: Avoid and Minimize Adverse Effects on Covered Species (Chapter 6,
Conditions on Covered Activities, Table 6–3) requires that no take of this species is permitted until at
least four new occurrences are discovered or established in the Plan Area. After the four additional
occurrences are protected, and with concurrence of USFWS and CDFW, up to two more occurrences
discovered within covered activity 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, through consultation with USFWS and CDFW, it is
determined that the covered activities would remove a significant occurrence that is necessary to
maintain the genetic diversity or maintain the regional distribution of the species. Implementation
of the applicable AMMs described above in Section 4.6.20.1, Effects of Permanent Development
Projects will avoid and minimize adverse effects on Hoover’s spurge. Implementation of the
remaining applicable AMMs (Table 5–23) will serve to further minimize effects on Hoover’s spurge.
Based on this evaluation, the covered activities would not result in adverse population-level effects
on Hoover’s spurge or adversely affect its Plan Area distribution or abundance.

4.6.20

Butte County Meadowfoam

The maximum area of modeled Butte County meadowfoam suitable habitat to be directly and
indirectly (within 250 feet of development) affected by implementation of the covered activities is
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829 acres, representing approximately 6 percent of the current extent of modelled suitable habitat
(Table 4–5, Appendix K, and Table 5–7). The maximum acreage of occupied habitat to be
permanently impacted is 17 acres.
Of the 829 acres of modeled habitat to be removed, up to 33 acres of grasslands with vernal swale
complex removal (4%, grassland component only) may be considered temporary rather than
permanent if restored within a year of removal or disturbance.

4.6.20.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
Habitat loss 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. The BRCP will minimize habitat fragmentation by concentrating development in the
UPAs with implementation of AMM11: Confine and Delineate Work Area, which will minimize habitat
loss by confining land clearing to the minimum area necessary for the development project.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Development activities could adversely affect up to 17 acres of occupied Butte County meadowfoam
and 245 acres of suitable habitat within 250 feet of development. This includes temporary effects
associated with construction, and permanent effects associated with the long-term occupation and
use of developed areas.

Temporary effects associated with construction of the adjacent proposed development projects
include erosion, which could wash the soil away from areas supporting the species, and
sedimentation, which could result in soil covering leaves and flowers on individual Butte County
meadowfoam plants and impede their ability to photosynthesize or produce seed. These effects will
be minimized through establishment of 250-foot buffers between Butte County meadowfoam plants
and development, and through AMM15: Install Erosion Control Barriers. Dust generated from
construction could hamper photosynthesis and gas exchange in the leaves of plants near the
construction activity. This effect will be minimized through AMM13: Control Fugitive Dust.
Permanent effects may include increased human activity associated with new development adjacent
to natural areas. Permanent effects could also include hydrologic changes and introduction of
invasive nonnative species. These effects could reduce the overall functions of an existing Butte
County meadowfoam population or to its suitable habitat near the proposed development areas.
Establishment of 250-foot buffers between Butte County meadowfoam plants and new development
will minimize these effects. AMM7: Design Developments to Minimize Disturbances in Habitat at
Urban-Habitat Interfaces will minimize this effect by requiring developments be designed to
minimize human access to habitat areas and avoid discharge of runoff into habitat.

Damage or Mortality

Construction activities could result in damage or destruction of Butte County meadowfoam if
currently unknown occurrences are 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-related equipment. Planning survey and avoidance requirements will minimize injury
and mortality of Butte County meadowfoam.
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4.6.20.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
Most recurring maintenance activities are not expected to result in permanent effects on Butte
County meadowfoam habitat. There are a few occurrences of Butte County meadowfoam located
adjacent to roads that could be affected by shoulder maintenance such as baking or regrading. If
there was an occurrence located along property lines where fire suppression activities could occur,
including disking, the activity could adversely affect both the plants and the habitat.

Damage or Mortality

There are no stressors associated with recurring maintenance activities that are expected to result
in permanent effects on Butte County meadowfoam habitat.

4.6.20.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Operation of equipment to enhance, restore, and manage conservation lands could cause localized
erosion and sedimentation that could impair the habitat for Butte County meadowfoam or
temporarily cover leaves and flowers on individual Butte County meadowfoam plants if present and
impede their ability to photosynthesize or produce seed. BRCP conservation actions will be designed
to avoid effects on Butte County meadowfoam on conservation lands. The temporary effects on
occupied habitat for Butte County meadowfoam will be associated with restoration of up to 297
acres of vernal pool and other seasonal wetlands (Table 5–4).

Damage or Mortality

Operation of equipment to implement conservation measures to enhance, restore, and manage
conservation lands could result in burying or killing Butte County meadowfoam if this species is
present. However, BCAG will avoid removal of any occurrences discovered within potential habitat
restoration sites during BRCP biological surveys.

4.6.20.4

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.21–1).

The covered activities will result in the loss of up to 2,516 acres of suitable habitat, representing 6
percent of the current extent of suitable habitat (Table 4–5). Within these impact areas, up to 17
acres of occupied habitat could be affected to varying degrees (Table 4–6). Because modeled
suitable habitat overestimates the actual area of habitat in the Plan Area, the area of actual habitat
removed will be less. Based on the available information regarding the status and distribution of
Butte County meadowfoam, it is likely that most of the modeled habitat that will be removed by the
covered activities is currently unoccupied by Butte County meadowfoam. Removal of all plants and
habitat within the covered activity impact footprints shown in Figures 4-48 through 4-48d is
permitted.
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The take limits are designed to be implemented in conjunction with establishing BRCP conservation
lands, which will protect all occurrences and supporting habitat that are necessary for the survival
and recovery of Butte County meadowfoam (Table 4–6). Implementation of the remaining
applicable AMMs (Table 5–23) will serve to further minimize effects on Butte County meadowfoam.
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on Butte County meadowfoam or adversely affect its Plan Area distribution
or abundance.

4.6.20.5

Effects on Critical Habitat

There are approximately 7,203 acres of Butte County meadowfoam critical habitat in the Plan Area.
A total of 309 acres (4 percent of designated critical habitat in the Plan Area) of Butte County
meadowfoam critical habitat (Units 2, 3, and 4 all of which are on private property in Butte County)
will be affected by covered activities. Critical habitat for Butte county meadowfoam includes the
following PCEs , continuously, or intermittently, flowing surface water in depressional features
including swales connecting the pools, providing for dispersal and promoting hydroperiods of
adequate length in the pools, and depressional features including isolated vernal pools that become
inundated during winter rains and that 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. While permanent development projects will impact some of the PCEs for
Butte County meadowfoam critical habitat, because of the small amount of expected impact, the
covered activities will not adversely modify designated critical habitat.

4.6.21

Hairy Orcutt Grass

In summary, the one known occurrence of hairy Orcutt grass will not be adversely affected by the
covered activities. No take of this species is allowed under the Plan until at least eight new
occurrences are discovered or established and protected in the reserve system (Table 6–4).

4.6.21.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
The maximum amount of habitat for hairy Orcutt grass that will be permanently removed or
disturbed, directly and indirectly, with implementation of the covered activities is 1,812 acres,
representing approximately 6 percent of currently modeled habitat (Table 4–5 and Appendix K).
Development projects will remove an estimated 1,363 acres (4 percent) of the currently modeled
habitat for hairy Orcutt grass in the Plan Area. Most of the habitat removal (an estimated 92
percent) will occur within the UPAs. Habitat Loss and Fragmentation. The BRCP will minimize hairy
Orcutt grass habitat loss through AMM11: Confine and Delineate Work Area, which will minimize
habitat loss by confining land clearing to the minimum area necessary for the development project
and through the BRCP’s take limits.

Of the 1,363 acres of modeled habitat to be removed, up to 67 acres of grasslands with vernal swale
complex removal (5%, grassland component only) may be considered temporary rather than
permanent if restored within a year of removal or disturbance.
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Habitat loss could result in habitat fragmentation and disruption of seed or pollen dispersal patterns
in fragmented habitat areas, potentially leading to reduction in genetic diversity or the increased
likelihood of chance events and random population fluctuations extirpating small populations. The
BRCP will minimize habitat fragmentation by concentrating development in the UPAs.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Development activities could adversely affect an estimated 449 acres of hairy Orcutt grass habitat,
plants, and seeds within 250 feet of development. These include temporary effects associated with
construction, and permanent effects associated with long-term occupation and use of the developed
areas.

Temporary Effects

Temporary effects associated with construction of the adjacent proposed development projects
include erosion, which could wash the soil away from areas supporting the species, and
sedimentation, which could result in soil covering leaves and flowers on individual hairy Orcutt
grass plants and impede their ability to photosynthesize or produce seed. These effects will be
minimized through establishment of 250-foot no-disturbance buffers between hairy Orcutt grass
plants and development, and through AMM15: Install Erosion Control Barriers. Dust generated from
construction could hamper photosynthesis and gas exchange in the leaves of plants near the
construction activity. This effect will be minimized through AMM13: Control Fugitive Dust.

Permanent Effects

Permanent effects may include increased human activity associated with new development adjacent
to natural areas. Permanent effects could also include hydrologic changes and introduction or
facilitation of more rapid spread of invasive, nonnative species. These effects could reduce the
overall functions of an existing hairy Orcutt grass population or its suitable habitat near the new
development areas. Establishment of 250-foot buffers between hairy Orcutt grass plants and new
development will minimize these effects. AMM7: Design Developments to Minimize Disturbances in
Habitat at Urban-Habitat Interfaces will minimize this effect by requiring covered activities to be
designed to minimize human access to habitat areas and to avoid discharge of runoff into adjacent
habitat.

Damage or Mortality

Construction activities associated with development could result in damage or destruction of hairy
Orcutt grass in unknown occurrences if they are present in affected habitat. For example, plants and
seeds could be removed from soil with construction of new structures and plants could be crushed
by construction equipment. The BRCP minimizes damage or mortality of this species by requiring
surveys for the hairy Orcutt grass during the project planning phase and establishing the take limits
described in Section 4.6.22, Hairy Orcutt Grass.

4.6.21.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
There are no stressors associated with recurring maintenance activities that are expected to affect
hairy Orcutt grass habitat.
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Damage or Mortality
There are no stressors associated with recurring maintenance activities that are expected to result
in damage or mortality of hairy Orcutt grass.

4.6.21.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Operation of equipment to enhance, restore, and manage conservation lands could cause localized
erosion and sedimentation that could impair the habitat function for hairy Orcutt grass or
temporarily cover leaves and flowers on individual hairy Orcutt grass plants, if present, and impede
their ability to photosynthesize or produce seed. BRCP conservation actions will be designed to
avoid effects on hairy Orcutt grass on conservation lands.

Damage or Mortality

Operation of equipment to enhance, restore, and manage conservation lands could result in burying
or killing hairy Orcutt grass if this species is present. However, BCAG will avoid removal of any
occurrences discovered within potential habitat restoration sites during BRCP biological surveys.

4.6.21.4

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 1,812 acres of modeled habitat, representing
approximately 5 percent of the currently modeled habitat in the Plan Area (Table 4–5). Because
modeled habitat overestimates the actual extent of habitat in the Plan Area, the amount of actual
habitat removed will be less. The one known occurrence of hairy Orcutt grass in the Plan Area will
not be affected by the covered activities. However, if new occurrences are found in the Plan Area, up
to two occurrences may be removed if two other much larger occurrences are protected.
Based on the available information regarding the status and distribution of hairy Orcutt grass
(Appendix A), it is likely that most of the modeled habitat that will be removed by the covered
activities is unoccupied by hairy Orcutt grass.

Chapter 6, Conditions on Covered Activities, Table 6–3, requires that no take of this species is
permitted until at least eight new occurrences are discovered or established in the Plan Area. After
the eight additional occurrences are protected, and with concurrence of USFWS and CDFW, up to
two more occurrences discovered within covered activity 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 other conditions are met. However, plants may not be removed if,
through consultation with USFWS and CDFW, it is determined that the covered activities would
remove a significant occurrence that is necessary to maintain the genetic diversity or maintain the
regional distribution of the species. Implementation of the applicable AMMs as described above in
Section 4.6.22.1, Effects of Permanent Development Projects will avoid and minimize effects on hairy
Orcutt grass. Implementation of the remaining applicable AMMs (Table 5–23) will serve to further
minimize effects on hairy Orcutt grass.
Based on this evaluation, the covered activities would not result in adverse population-level effects
on hairy Orcutt grass or adversely affect its Plan Area distribution or abundance.
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4.6.22

Slender Orcutt Grass

In summary, the maximum amount of slender Orcutt grass habitat that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 1,812 acres, representing
approximately 5 percent of the currently modeled habitat (Table 4–5 and Appendix K). 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 6–4).

4.6.22.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
The maximum acreage of suitable habitat for slender Orcutt grass that will be permanently affected
by the covered activities is approximately 1,363 acres (4 percent) of the currently modeled habitat.
Most of this habitat loss (an estimated 92%) will occur within the UPAs.

Of the 1,363 acres of modeled habitat to be removed, up to 67 acres of grasslands with vernal swale
complex removal (5%, grassland component only) may be considered temporary rather than
permanent if restored within a year of removal or disturbance.
Loss of habitat could affect the species as described in Section 4.4.1.1, Habitat Removal and
Fragmentation. The BRCP will minimize slender Orcutt grass habitat loss through AMM11: Confine
and Delineate Work Area, which will minimize habitat loss by confining land clearing to the
minimum area necessary for the development project and through the BRCP’s take limits.

Habitat loss could also result in localized habitat fragmentation and disruption of seed or pollen
dispersal patterns in fragmented habitat areas, potentially leading to reduction in genetic diversity
or the increased likelihood of chance environmental events or genetic fluctuations extirpating small
populations. The BRCP will minimize habitat fragmentation by concentrating development in the
UPAs.

Reduced Habitat Function and Effects on Species in the Vicinity of Development

Development activities could adversely affect an estimated 449 acres of slender Orcutt grass habitat,
plants, and seeds within 250 feet of development, no including areas subject to ongoing disturbance
from existing permanent developments (Appendix K). This includes temporary effects associated
with construction, and permanent effects associated with the long-term occupation and use of
developed areas.

Temporary Effects

Temporary effects associated with construction of the adjacent proposed development projects
include erosion, which could wash the soil away from areas supporting the species, and
sedimentation, which could result in soil covering leaves and flowers on individual slender Orcutt
grass plants and impede their ability to photosynthesize or produce seed. These effects will be
minimized through establishment of 250-foot buffers between slender Orcutt grass plants and
development, and through AMM15: Install Erosion Control Barriers. Dust generated from
construction could hamper photosynthesis and gas exchange in the leaves of plants near the
construction activity. This effect will be minimized through AMM13: Control Fugitive Dust.
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Permanent Effects
Permanent effects may include increased human activity associated with new development adjacent
to natural areas. Permanent effects could also include hydrologic changes and introduction of
invasive, nonnative species. These effects could reduce the overall functions of an existing slender
Orcutt grass population or its suitable habitat near the proposed development areas. Establishment
of 250-foot buffers between slender Orcutt grass plants and new development will minimize these
effects. AMM7: Design Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces
will minimize this effect by requiring developments to be designed to minimize human access to
habitat areas and avoid discharge of runoff into habitat.

Damage or Mortality

Construction activities associated with development could result in damage or destruction of
slender Orcutt grass plants 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 equipment. The BRCP minimizes damage or mortality of
this species by establishing the take limits described in Section 4.6.23, Slender Orcutt Grass.

4.6.22.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
There are no stressors associated with recurring maintenance activities that are expected to result
in permanent effects on slender Orcutt grass habitat.

Damage or Mortality

There are no stressors associated with recurring maintenance activities that are expected to result
in injury or mortality of slender Orcutt grass.

4.6.22.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Operation of equipment to enhance, restore, and manage conservation lands could cause localized
erosion and sedimentation that could impair the habitat function for slender Orcutt grass or
temporarily cover leaves and flowers on individual plants, if present, and impede their ability to
photosynthesize or produce seed. BRCP conservation actions will be designed to avoid effects on
slender Orcutt grass on conservation lands.

Damage or Mortality

Operation of equipment to enhance, restore, and manage conservation lands could result in burying
or killing slender Orcutt grass if this species is present. However, BCAG will avoid removal of any
occurrences discovered within potential habitat restoration sites during BRCP biological surveys.

4.6.22.4

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 1,812 acres of modeled habitat, representing
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approximately 5 percent of the currently modeled habitat (Table 4–5). Because modeled habitat
overestimates the actual extent of habitat in the Plan Area, the amount of actual habitat removed
will be less. The two known occurrences of slender Orcutt grass in the Plan Area will not be affected.

Based on the available information regarding the status and distribution of slender Orcutt grass
(Appendix A), it is likely that most of the modeled habitat that will be removed by the covered
activities is unoccupied by slender Orcutt grass.

Table 6–3 in Chapter 6, Conditions on Covered Activities, requires that no take of this species is
permitted until at least eight new occurrences are discovered or established in the Plan Area. After
the eight 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, through 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 (Table 5–23) will serve to further avoid and
minimize effects on slender Orcutt grass.
Based on this evaluation, implementation of the covered activities would not result in adverse
population-level effects on slender Orcutt grass or adversely affect its Plan Area distribution or
abundance.

4.6.23

Butte County Checkerbloom

In summary, the maximum amount of habitat for Butte County checkerbloom that will be
permanently disturbed, directly and indirectly (within 250 feet of development), with
implementation of the covered activities is 3,286 acres, representing approximately 9 percent of the
currently of modeled habitat (Table 4–5 and Appendix K). Eight of the 127 known occurrences of
Butte County checkerbloom will be adversely affected by the covered activities.

4.6.23.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
Development projects will remove an estimated 2,638 acres (7 percent) of the currently modeled
habitat for Butte County checkerbloom in the Plan Area. Loss of habitat may affect the species as
described in Section 4.4.1.1, Habitat Removal and Fragmentation. The BRCP will minimize Butte
County checkerbloom habitat loss through AMM11: Confine and Delineate Work Area, which will
minimize habitat loss by confining land clearing to the minimum area necessary for the
development project and through the BRCP’s take limits.

Of the 2,638 acres of modeled habitat to be removed, up to 534 acres (67 acres of blue oak savannah,
grassland component only; 400 acres of grassland; and 67 acres of grasslands with vernal swale
complex, grassland component only) removal may be considered temporary rather than permanent
if restored within a year of removal or disturbance.
Habitat loss could also result in localized habitat fragmentation and disruption of seed or pollen
dispersal patterns in fragmented habitat areas, potentially leading to reduction in genetic diversity
or the increased likelihood of chance environmental events and random environmental fluctuations
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extirpating small populations. The BRCP will minimize habitat fragmentation by concentrating
development in the UPAs.

Reduced Habitat Function and Effects on Species near Development Areas

Development activities could adversely affect an estimated 648 acres of Butte County checkerbloom
habitat, plants, and seeds within 250 feet of development, not including areas subject to ongoing
disturbance from existing developments (Appendix K). These include temporary effects associated
with construction, and permanent effects associated with long-term occupation and use of the
developed areas. These effects will be minimized through establishment of 250-foot buffers between
Butte County checkerbloom plants and development. Permanent and temporary disturbances in
habitat in the vicinity of development, and associated avoidance and minimization measures, are
described below.

Temporary Effects

Temporary effects associated with construction of the adjacent proposed development projects
include erosion, which could wash the soil away from areas supporting the species, and
sedimentation, which could result in soil covering leaves and flowers on individual Butte County
checkerbloom plants and impede their ability to photosynthesize or produce seed. The BRCP will
minimize these effects through the establishment of the no-disturbance buffer described above, and
through AMM15: Install Erosion Control Barriers. Dust generated from construction could hamper
photosynthesis and gas exchange in the leaves of plants near the construction activity. This effect
will be minimized through AMM13: Control Fugitive Dust.

Permanent Effects

Permanent effects may include increased human activity associated with new development adjacent
to natural areas. Permanent effects could also include hydrologic changes and introduction of
invasive, nonnative species. These effects could reduce the overall functions of an existing Butte
County checkerbloom population or its suitable habitat near the proposed development areas.
Establishment of 250-foot buffers between Butte County checkerbloom plants and new
development will minimize these effects. AMM7: Design Developments to Minimize Disturbances in
Habitat at Urban-Habitat Interfaces will minimize this effect by requiring developments be designed
to minimize human access to habitat areas and avoid discharge of runoff into habitat.

Damage or Mortality

Construction activities could result in damage or destruction of Butte County checkerbloom if they
are present in affected habitat. For example, plants and seeds could be removed from soil with
construction of new structures and plants could be crushed by construction equipment. The BRCP
minimizes damage or mortality of this species by requiring surveys during the project planning
phase and ensuring no more than eight occurrences are taken.

4.6.23.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
There are no stressors associated with recurring maintenance activities that are expected to affect
Butte County checkerbloom habitat.
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Damage or Mortality
There are no stressors associated with recurring maintenance activities that are expected to result
in damage or mortality of Butte County checkerbloom.

4.6.23.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Operation of equipment to enhance, restore, and manage conservation lands could cause localized
erosion and sedimentation that could impair the habitat function for Butte County checkerbloom or
temporarily cover leaves and flowers on individual Butte County checkerbloom plants, if present,
and impede their ability to photosynthesize or produce seed. BRCP conservation actions will be
designed to avoid effects on Butte County checkerbloom on conservation lands.

Damage or Mortality

Operation of equipment to enhance, restore, and manage conservation lands could result in burying
or killing Butte County checkerbloom if this species is present. However, BCAG will avoid removal of
any occurrences discovered within potential habitat restoration sites during BRCP biological
surveys.

4.6.23.4

Overall Impact Likely to Result from Take

The primary threats to Butte County checkerbloom are nonnative plants, development, and fire
suppression (CNPS 2010). The covered activities, including conservation measures, will result in the
loss of up to 3,286 acres of modeled habitat, representing approximately 9 percent of the current
extent of modeled habitat (Table 4–5). Because modeled habitat overestimates the actual extent of
habitat in the Plan Area, the amount 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.
However, as part of the conservation strategy, of 65 occurrences of Butte County checkerbloom
will be protected in the Cascade Foothills CAZ, resulting in protection of over 50 percent of the
known occurrences in the Plan Area.
Based on the available information regarding the status and distribution of Butte County
checkerbloom (Appendix A), it is likely that most of the modeled habitat that will be removed by the
covered activities is unoccupied by Butte County checkerbloom. Table 6–4 allows the removal of all
plants within covered activity footprints, and removal of plants 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. This take limit and the applicable AMMs described above in Section
4.6.24.1, Effects of Permanent Development Projects will minimize impacts on Butte County
checkerbloom. Implementation of the remaining applicable AMMs (Table 5–23) will serve to further
minimize effects on Butte County meadowfoam
Based on this evaluation, the covered activities would not result in adverse population-level effects
on Butte County checkerbloom or adversely affect its Plan Area distribution or abundance.
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4.6.24

Greene’s Tuctoria

In summary, the maximum amount of habitat for Greene’s tuctoria that will be permanently affected,
directly and indirectly, with implementation of the covered activities is 1,812 acres, representing
approximately 5 percent of the currently of modeled habitat (Table 4–5, Appendix K). None of the
five known occurrences of Greene’s tuctoria will be adversely affected by the covered activities.

4.6.24.1

Effects of Permanent Development Projects

Habitat Removal and Fragmentation
Development projects will remove an estimated 1,363 acres (4 percent) of the currently modeled
habitat for Greene’s tuctoria in the Plan Area. Loss of habitat may affect the species as described in
Section 4.4.1.1, Habitat Removal and Fragmentation. The BRCP will minimize Greene’s tuctoria
habitat loss through AMM11: Confine and Delineate Work Area, which will minimize habitat loss by
confining land clearing to the minimum area necessary for the development project and through the
BRCP’s take limits.
Of the 1,363 acres of modeled habitat to be removed, up to 67 acres of grasslands with vernal swale
complex (grassland component only) may be considered temporary rather than permanent if
restored within a year of removal or disturbance.

Habitat loss could also result in localized habitat fragmentation and disruption of seed or pollen
dispersal patterns in fragmented habitat areas, potentially leading to reduction in genetic diversity
or the increased likelihood of chance environmental events and random environmental fluctuations
extirpating small populations. The BRCP will minimize habitat fragmentation by concentrating
development in the UPAs.

Reduced Habitat Function and Effects on Species near Development Areas

Development activities could adversely affect an estimated 449 acres of Greene’s tuctoria habitat,
plants, and seeds within 250 feet of development, not including areas subject to ongoing disturbance
from existing developments (Appendix K). These include temporary effects associated with
construction, and permanent effects associated with long-term occupation and use of the developed
areas. These effects will be minimized through establishment of 250-foot buffers between Greene’s
tuctoria plants and development. Permanent and temporary disturbances in habitat in the vicinity of
development, and associated avoidance and minimization measures, are described below.

Temporary Effects

Temporary effects associated with construction of the adjacent proposed development projects
include erosion, which could wash the soil away from areas supporting the species, and
sedimentation, which could result in soil covering leaves and flowers on individual Greene’s tuctoria
plants and impede their ability to photosynthesize or produce seed. The BRCP will minimize these
effects through the establishment of the no-disturbance buffer described above, and through
AMM15: Install Erosion Control Barriers. Dust generated from construction could hamper
photosynthesis and gas exchange in the leaves of plants near the construction activity. This effect
will be minimized through AMM13: Control Fugitive Dust.
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Permanent Effects
Permanent effects may include increased human activity associated with new development adjacent
to natural areas. Permanent effects could also include hydrologic changes and introduction of
invasive, nonnative species. These effects could reduce the overall functions of an existing Greene’s
tuctoria population or its suitable habitat near the proposed development areas. Establishment of
250-foot buffers between Greene’s tuctoria plants and new development will minimize these effects.
AMM7: Design Developments to Minimize Disturbances in Habitat at Urban-Habitat Interfaces will
minimize this effect by requiring developments be designed to minimize human access to habitat
areas and avoid discharge of runoff into habitat.

Damage or Mortality

Construction activities could result in damage or destruction of Greene’s tuctoria if they are present
in affected habitat. For example, plants and seeds could be removed from soil with construction of
new structures and plants could be crushed by construction equipment. The BRCP minimizes
damage or mortality of this species by requiring surveys during the project planning phase and
ensuring no more than eight occurrences are taken.

4.6.24.2

Effects of Recurring Maintenance Activities

Reduced Habitat Function
There are no stressors associated with recurring maintenance activities that are expected to affect
Greene’s tuctoria habitat.

Damage or Mortality

There are no stressors associated with recurring maintenance activities that are expected to result
in damage or mortality of Greene’s tuctoria.

4.6.24.3

Effects of Covered Activities within Conservation Lands

Reduced Habitat Function
Operation of equipment to enhance, restore, and manage conservation lands could cause localized
erosion and sedimentation that could impair the habitat function for Greene’s tuctoria or
temporarily cover leaves and flowers on individual Greene’s tuctoria plants, if present, and impede
their ability to photosynthesize or produce seed. BRCP conservation actions will be designed to
avoid effects on Greene’s tuctoria on conservation lands.

Damage or Mortality

Operation of equipment to enhance, restore, and manage conservation lands could result in burying
or killing Greene’s tuctoria if this species is present. However, BCAG will avoid removal of any
occurrences discovered within potential habitat restoration sites during BRCP biological surveys.

4.6.24.4

Overall Impact Likely to Result from Take

The primary threats to Greene’s tuctoria are nonnative plants, development, and fire suppression
(CNPS 2010). The covered activities, including conservation measures, will result in the loss of up to
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1,812 acres of modeled habitat, representing approximately 5 percent of the current extent of
modeled habitat (Table 4–5). Because modeled habitat overestimates the actual extent of habitat in
the Plan Area, the amount of actual habitat removed will be less. None of the 5 known occurrence of
Greene’s tuctoria will be adversely affected by the covered activities, but before take could occur, 4
populations must be protected
Based on the available information regarding the status and distribution of Greene’s tuctoria
(Appendix A), it is likely that most of the modeled habitat that will be removed by the covered
activities is unoccupied by Greene’s tuctoria. Table 6–4 does not allow take of this species until at
least four new occurrences are discovered or established in the Plan Area. When the four 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 total more than 20 percent of the mean number of plants in protected
occurrences. This take limit and the AMMs described above will minimize impacts on Greene’s
tuctoria. Implementation of the remaining applicable AMMs (Table 5–23) will serve to further
minimize effects on Greene’s tuctoria.

Based on this evaluation, the covered activities would not result in adverse population-level effects
on Greene’s tuctoria or adversely affect its Plan Area distribution or abundance.

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 3.8, Potential Jurisdictional Wetlands and Other Waters in the Plan Area. Table 4–7, Impacts
Estimated for Potential Jurisdictional Wetlands and Other Waters in the Plan Area by Watershed Unit
provides a breakdown of the impacts on jurisdictional wetlands and other waters by HUC 10 watersheds
in the Plan Area.
While Table 4–7 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 4–7.
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The estimate for permanent direct impacts on vernal pools and other seasonal wetlands resulting from
covered activities across the Plan Area is 297 acres. 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 set in the BRCP.

4.7.2

Riparian Habitats

Impacts on riparian forest and scrub habitats are presented in Table 4–7 by watershed. Impacts on
riparian forest types are estimated at 326 acres and willow scrub at 11 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 set in the BRCP.

4.7.3

Permanent Emergent Wetland

Impacts on permanent emergent wetlands are presented in Table 4–7 by watershed. Impacts on
permanent emergent wetlands are estimated at 70 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 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 4–7 by
watershed. Impacts are expected to me limited with only about 3 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 4–7 by watershed. 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 51 ponds may be removed by covered
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activities. At a mean pond size of 0.48 acres, the removal of 51 ponds would amount to approximately 24
acres of impacts on waters of the U.S.

4.8

4.8.1

Tables and Figures
Tables

Table 4-1. Covered Activity Assumptions1
Permanent Development Projects within UPAs
Residential, Commercial, Public, and Industrial Facility Development Projects within UPAs
The planned future development as represented in the BRCP GIS database (Figures 4–1 through 4–4)
captures the full extent of natural community and covered species habitat impacts for this category of
activities.
 All habitat removal associated with implementation of these activities is permanent.
Recreation Facility Development Projects within UPAs (including associated in-water permanent development
projects)
 Construction of each of the four pedestrian bridges in the Bidwell Park Upper Park Trail Plan will
permanently alter the habitat structure supported by 50 feet of each channel bank along Big Chico Creek
for a total of 200 feet for the four bridges, but will not result in removal of covered species habitat.
 Construction of the single pedestrian bridge across the Thermalito Power Canal will not affect habitat
functions that are supported by the canal.
 The two pedestrian Feather River bridge crossings in the Oroville UPA are assumed to have the same
footprint as described for new bridge construction below.
 The recreational planned future permanent development as represented in the BRCP GIS database
(Figures 4–1 through 4–4) captures the full extent of natural community and covered species habitat
impacts for this category of activities.
Transportation Facility Development Projects within UPAs (including associated in-water permanent
development projects)
 With the exception of Caltrans road widening projects and bridge projects, the construction footprints of
transportation facilities are encompassed within the planned future permanent development as
represented in the BRCP GIS database (Figures 4–1 through 4–4).
 The average ROW width of Caltrans road widening projects that are implemented outside of the planned
future permanent development as represented in the BRCP GIS database (Figures 4–1 through 4–4) is
150 feet per lane. All temporary habitat impacts occur within the ROW (e.g., placement of staging areas).
All non-aquatic habitat within the ROW is assumed to be permanently removed, representing 18 acres of
habitat removed per mile of lane constructed. Borrow material for road widening projects is assumed to
be obtained from existing borrow sites.
 New bridge and bridge replacement projects that are located outside of the planned future permanent
development as represented in the BRCP GIS database (Figures 4–1 through 4–4) are assumed to
require, on average, a 2-acre construction footprint, including a 1-acre staging area that permanently
removes all non-aquatic habitat within the footprint. Consequently, there are no temporary impacts on
non-aquatic habitat.
 Up to 10 new bridge and bridge replacement projects are assumed to be implemented in the UPAs over
the term of the BRCP. In-channel operation of equipment permanently affects habitat structure in 0.26
acre of channel bed below the centerline of each bridge, but does not result in the removal of stream
channel area. Temporary noise, visual, and turbidity disturbance impacts on covered fish species for
bridge replacement over permanent stream channels are assumed to extend 100 feet downstream and
20 feet upstream from the centerline of each bridge.
Pipeline Facility Development Projects within UPAs
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The planned future development as represented in the BRCP GIS database (Figures 4–1 through 4–4)
captures the full extent of natural community and covered species habitat impacts for this category of
activities. All non-aquatic habitat within pipeline facility ROWs is assumed to be permanently removed.
 Installation of new pipelines avoids impacts on riparian and stream channel habitats.
Utility Services Facility Development Projects within UPAs
 The planned future development as represented in the BRCP GIS database (Figures 4–1 through 4–4)
captures the full extent of natural community and covered species habitat impacts for this category of
activities.
 All non-aquatic habitat within utility services facility ROWs is assumed to be permanently removed.
Waste and Wastewater Management Facility Development Projects within UPAs
 The planned future development as represented in the BRCP GIS database (Figures 4–1- through 4–4)
captures the full extent of natural community and covered species habitat impacts for this category of
activities.
 All non-aquatic habitat within pipeline ROWs is assumed to be permanently removed.
Flood Control and Stormwater Management Facility Permanent Development Projects within UPAs
 The planned future development as represented in the BRCP GIS database (Figures 4–1 through 4–4)
captures the full extent of natural community and covered species habitat impacts for this category of
activities.
Recurring Maintenance Activities within UPAs
Recreation Facility Recurring Maintenance Activities within UPAs
 Vegetation management activities that could affect riparian habitat are assumed to result in permanent
removal of habitat and are included in the assumptions for recreational permanent development
facilities described above.
 Noise and visual disturbances associated with maintenance activities will have no additional effects on
wildlife species beyond the ongoing noise and visual disturbances associated with existing recreational
uses in the same locations (e.g., picnic areas).
Transportation Facility Recurring Maintenance Activities within UPAs
 Recurring maintenance of existing roadways (e.g., mowing roadway shoulders, restriping road lanes) has
no additional impact on covered species habitats because these activities maintain the existing habitat
condition (e.g., vegetation type and structure).
 Noise and visual disturbances associated with maintenance activities have no additive impacts to
existing noise and visual disturbance impacts associated with existing vehicle traffic on roadways.
 The ROWs of new roads include habitat maintenance footprints. As indicated for this category of covered
activities above, under Permanent Development Projects within UPAs, all habitat within the ROWs of new
roads is assumed to be permanently removed. Maintenance of new roads, therefore, will have no
additional impacts on habitat.
 The extent of temporary impacts on habitat that could be associated with maintenance of existing and
new bridge and drainage structures are minor, because they are limited to removal of individual shrubs
and trees necessary to obtain access for maintenance, disturbance of ground surfaces, and minor
disturbances to channel banks and beds (e.g., debris removal); they will not result in removal of habitat.
Pipeline, Utility Services, Waste and Wastewater Management, and Flood Control and Stormwater
Management Facilities Recurring Maintenance Activities within UPAs
 As indicated for these categories of covered activities above, under Permanent Development Projects
within UPAs, all habitat within the new facility project footprints is permanently removed. Maintenance
of new facilities, therefore, will have no additional impacts on habitat.
 Recurring maintenance of existing facilities (e.g., maintaining herbaceous vegetation within the ROW)
has no additional impact on covered species habitats because these activities maintain the existing
habitat condition (e.g., vegetation type and structure) and any excavations to repair or inspect pipelines
will occur in existing developed areas that do not support habitat.
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Vegetation Management Recurring Maintenance Activities within UPAs
 Because all habitat within the permanent development footprints within which recurring vegetation
management activities will occur is permanently removed, recurring vegetation management facilities
and maintenance activities will have no additional impact on habitat.
 Maintenance activities are of short duration and generally low impact and are assumed to not result in
additional noise and visual disturbances to covered species beyond existing ambient disturbances within
UPAs.
 Recurring vegetation management to maintain existing fire breaks will have no additional impact on
covered species habitats because these activities will maintain the existing habitat condition (e.g.,
vegetation type and structure).
Covered Activities within Water and Irrigation Districts
Permanent Development: Rerouting of Canals (Western Canal Water District, Biggs West Gridley Water
District, Butte Water District, and Richvale Irrigation District)
 This category includes the rerouting of existing canals that may occur during the permit term. It is
assumed that there may be up to one project per district (four in total) with each project covering an
area of approximately 20 acres. Up to 40 acres of rice land and 20 acres of irrigated pasture/irrigated
cropland supporting modeled covered species habitat, and 20 acres of orchard/vineyard that does not
support modeled covered species habitat will be removed as a result of rerouting existing canals. The
rerouting of canals will not affect the availability of irrigation water such that existing cropping patterns
will be affected.
 The old canals may be reclaimed to a natural state, restored to better functioning habitat, converted to
agricultural uses, planted with trees such as cottonwoods, continued to be used as a canal, or used to
store riprap. The assessment assumes that the old canals will no longer be used to convey agricultural
water.
Recurring Maintenance Activities
 Approximately 15 miles of canal and ditches are expected to be annually maintained among the four
water districts. The entire length of each canal and ditch will be maintained at least once over the term of
the BRCP with multiple maintenance events along some portions. Except when canal and ditch
maintenance activities must be implemented during service periods, all maintenance will be conducted
when the canals and ditches are not in service (January–April).
 A total of 45 acres of existing disturbed areas within the footprint of the network of canals and ditches
will be affected by activities to replace existing infrastructure features (e.g., repair/replacement of pipe
and weirs). Replacement of existing infrastructure occurs within the footprint of the existing
infrastructure and does not result in removal of covered species habitat. These repair/replacement
projects will be conducted September–November or late-January–April. Projects conducted in fall may
require dewatering of the canal or ditch.
Conservation Measures2
CM4: Develop and Implement Site-Specific Wetland and Riparian Restoration Plans
 Approximately 50 percent of riparian habitat will be restored on non-rice cultivated land, with 30
percent on dredger tailings with herbaceous vegetation and 20 percent on grassland.
 Vernal pool complex will be restored in historical vernal pool landscapes that support low ecological
vernal pool functions. As such, the restoration actions will increase the ecological functions of the
existing vernal pool terrain and will not result in the removal of existing habitat.
 Emergent wetland is assumed to be restored on agricultural lands that historically supported emergent
wetlands (e.g., rice fields). As such, the restoration actions will increase the ecological functions of the
existing agricultural crop types as wetlands and will not result in the removal of habitat.
CM5: Enhance Protected Natural Communities for Covered Species
CM12: Conserve Butte County Meadowfoam


Implementation of habitat enhancement and management actions will not remove covered species
habitat, but will incur temporary impacts associated with ground disturbance (e.g., removal of ground
cover).
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CM7: Create and Maintain Greater Sandhill Crane Winter Roost Sites
 Creation and management of greater sandhill crane winter roosts sites are assumed to continue to be
farmed in crop types that maintain the existing ecological functions of the agricultural lands on which the
roost sites are created.
CM9: Replenish Spawning Gravels for Salmonids
CM10: Remove, Modify, or Screen Unscreened Diversions
CM11: Remove Impediments to Upstream and Downstream Fish Passage
 Placement of spawning gravels will result in temporary reduction in water quality for covered fish
species (e.g., increased turbidity) up to 150 feet downstream of gravel placement locations.
 Removal of woody debris and other material/structures from channels will remove small local patches
of in-channel structure supporting habitat for native riverine aquatic organisms, but will not adversely
affect habitat conditions for covered fish species.
 Actions to screen/modify diversions will remove individual shrubs and trees necessary to access
diversion structures, but will not result in the removal of habitat.
 Actions to screen/modify diversions will cause temporary local changes in water quality but not at
sufficient levels to affect native aquatic organisms.
CM14: Translocate Conservancy Fairy Shrimp, Hoover’s Spurge, Butte County Meadowfoam, Hairy Orcutt
Grass, Slender Orcutt Grass, and Greene’s Tuctoria
 Actions to reintroduce vernal pool plant species will result in temporary ground disturbance in vernal
pools but will not result in adverse impacts on vernal pool habitat or species.
Assumptions are provided for and based on the covered activities as described in Chapter 2, Covered Activities.
Only conservation measures that include actions that could potentially adversely affect natural communities or
covered species are included in this table.
GIS = geographic information system; Caltrans = California Department of Transportation; ROW = right-of-way; UPA =
urban permit area.
1
2

Table 4-2. Maximum Allowable Loss of Natural Communities and Land Cover Types (acres unless
noted otherwise in the first column)
Existing
in Plan
Area

Maximum
Acreage Removed
by Covered
Activities

Percent Lost in
Plan Area with
Implementation of
Covered Activities

Blue Oak Savanna
Blue Oak Woodland
Interior Live Oak Woodland
Mixed Oak Woodland
Subtotal

10,479
34,590
2,381
44,853
92,303

1,331
3,648
503
5,477
10,959

Grassland
Grassland with Vernal Swale Complex
Subtotal

67,464
33,471
100,935

7,399
1,347
8,746

12.7
10.5
21.1
12.2
11.9

7,502
4,324
2,992
1,657

22
45
11
7

Natural Community/Land Cover Type1
Oak Woodland and Savanna

Grassland

Riparian

Cottonwood Willow Riparian Forest
Valley Oak Riparian Forest
Willow Scrub
Herbaceous Riparian River Bar
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Existing
in Plan
Area
5,489
166
22,130

Maximum
Acreage Removed
by Covered
Activities
105
136
326

Emergent Wetland
Managed Seasonal Wetland
Managed Wetland
Subtotal

4,440
2,097
25,480
32,017

70
1
1
38

Open Water
Major Canal
1.1.41.Subtotal
Pond (no. of ponds)

8,400
1,897
10,297
458

103
.27
0
51

Natural Community/Land Cover Type1
Dredger Tailings with Riparian - Stream
Dredger Tailings with Riparian – Non-stream
Subtotal
Wetland

Aquatic

Agriculture3

Rice4
Irrigated Cropland5
Irrigated Pasture
Subtotal
Total

120,292
20,412
1,160
141,864
399,546

1,570
2,056
105
3,731
23,803

Percent Lost in
Plan Area with
Implementation of
Covered Activities
1.9
81.9
1.5
0.8
0.1
0.0
0.1

1.2
1.4
0.0
11.1
1.3
10.1
9.1
2.6
6.0

Note: Discrepancies in totals are due to rounding.
1 Impacts on dredger tailings with herbaceous land cover type (250 acres removed), chaparral (389 acres removed), and
conifer dominated forest (9 acres removed) land cover types are not shown because they do not support habitat for
covered species.
2 Includes 80 acres of permanent direct effects on grassland shown in Table 4-2 that are associated with Caltrans roadway
construction project borrow sites in the Cascade Foothills and Sierra Foothills CAZs outside of UPAs.
3 Orchard/vineyard (5,216 acres removed) and non-native woodland (7 acres removed) are omitted because they do not
provide suitable habitat for covered species.
4 Includes 40 acres of permanent direct effects on rice land shown in Table 4-2 that are associated with rerouting existing
canals in the Basin CAZ outside of UPAs.
5 Includes 20 acres of permanent direct effects on irrigated cropland shown in Table 4-2 that are associated with rerouting
existing canals in the Basin CAZ outside of UPAs.
Gray-shaded cells - Values in these cells are less than the total amount of GIS-generated overlap between land cover types
and the covered activities effects footprint data layer. These acreage values were adjusted down to reflect the likely level of
impact for these specific land cover types due to the likelihood of projects avoiding impacts and are therefore less than the
total amount of impact that was generated from the GIS analyses. Covered activities are authorized only to the amount of
natural community acreage removal (permanent direct effects) identified in this table and will avoid impacts on the
remaining acreage of these land cover types. The GIS footprint of permanent direct effects on grassland with vernal swale
complex is 1,872 acres and actual permanent direct effects are 1,347 acres (decrease of 28%). The GIS footprint of
permanent direct effects on cottonwood willow riparian forest is 298 acres and actual permanent direct effects are 20 acres
(decrease of 93%). The GIS footprint of permanent direct effects on valley oak riparian forest is 207 acres and actual
permanent direct effects are 45 acres (decrease of 78%). The GIS footprint of permanent direct effects on willow scrub is
144 acres and actual permanent direct effects are 11 acres (decrease of 92%). The GIS footprint of permanent direct effects
on herbaceous riparian river bar is 11 acres and actual permanent direct effects are 7 acres (decrease of 35%). The GIS
footprint of permanent direct effects on dredger tailings with riparian forest is 563 acres and actual permanent direct effects
are 231 acres (decrease of 59%). The GIS footprint of permanent direct effects on emergent wetland is 81 acres and actual
permanent direct effects are 70 acres (decrease of 14.5%).
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Table 4-3. Distances Used to Estimate Effects in the Vicinity of Development Projects
Area of Indirect Effect Extending from
Covered Activity Work Sites
Covered Species and Habitat Type

100 feet

250 feet

500 feet

Tricolored blackbird (modeled nesting and foraging
habitat)1

X

Greater sandhill crane (modeled habitat)1

X

Western burrowing owl (modeled nesting habitat)2

X

Western yellow-billed cuckoo (modeled habitat)3
California black rail (known

occurrences)2

X

Swainson’s hawk (modeled nesting habitat and
known nest sites)4
Swainson’s hawk (modeled foraging habitat)

X

White-tailed kite (modeled foraging habitat)

X

White-tailed kite (modeled nesting habitat and
known nest sites)4
Giant garter snake (modeled

habitat)5

Western pond turtle (modeled

X

100 feet downstream and 20 feet upstream from
the centerline of bridge project footprints.

Valley elderberry longhorn beetle7

X

Vernal pool tadpole shrimp and vernal pool fairy
shrimp (modeled habitat)8

Conservancy fairy shrimp (known extant
occurrences) 8
Hoover’s spurge, , hairy Orcutt grass, slender Orcutt
grass, Butte County checkerbloom, Greene’s tuctoria
(modeled habitat and known extant occurrences)8
Butte County meadowfoam

3

X

X

Central Valley steelhead, Central Valley Spring-run
Chinook Salmon, Central Valley Fall/Late Fall-run
Chinook Salmon, and Green Sturgeon (modeled
habitat)6

2

X

X

habitat) 5

Western spadefoot toad (modeled habitat)5

1

X

X

habitat) 5

Foothill yellow-legged frog (modeled

1,300 feet

X
X
X

Delineation of area of indirect effect

This covered bird species is highly mobile and less sensitive to construction-related and post-project related
disturbances that could cause them to alter their foraging behavior. The use of 500 feet to model the extent of
temporary direct and permanent indirect effects from the boundary of project footprints on this species modeled
foraging habitat is considered to be a reasonable assumption, based on this species typical behaviors, to ensure that
all potential temporary direct and permanent indirect effects are identified in the impact assessment.
Human disturbances in close proximity to this covered bird species nest sites can cause abandonment of nests.
There are no specified USFWS or CDFW guidelines for buffer distances from these species nest sites outside of
which project impacts would be considered to be avoided. The use of 500 feet to model the extent of temporary
direct and permanent indirect effects from the boundary of project footprints on modeled habitat is considered to
be a reasonable assumption, based on these species’ typical behaviors, to ensure that all potential temporary direct
and permanent indirect effects are identified in the impact assessment.
Human disturbances in proximity to western yellow-billed cuckoo nest sites can cause abandonment of nests.
There are no specified USFWS or CDFW guidelines for buffer distances from these species nest sites outside of
which project impacts would be considered to be avoided. The use of 1,300 feet to model the extent of temporary
direct and permanent indirect effects from the boundary of project footprints on modeled nesting is considered to
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Area of Indirect Effect Extending from
Covered Activity Work Sites
Covered Species and Habitat Type
4
5

6
7
8

100 feet

250 feet

500 feet

1,300 feet

be a reasonable assumption, based on these species’ typical behaviors, to ensure that all potential temporary direct
and permanent indirect effects are identified in the impact assessment.
Based on DFG (1994) recommended disturbance impact avoidance buffer distance from occupied Swainson’s hawk
nest sites.
USFWS guidelines recommend a 200-foot avoidance buffer from the boundary of project footprints to potentially
occupied habitat (USFWS 1997). The use of 500 feet to model the extent of temporary direct and permanent
indirect effects from the boundary of project footprints is a worst case assumption to ensure that all potential
temporary direct and permanent indirect effects are identified in the impact assessment. The 500-foot buffer
distance is applied to the remaining covered reptiles and amphibians because no avoidance buffer guidelines have
been established for these species and they are assumed to be no more sensitive to construction- and post-projectrelated impacts than giant garter snake.
BRCP-specific assumption of the likely distance of construction-related temporary direct effects of in-channel
operations associated with bridge construction projects across streams with the range of hydrological conditions in
the Plan Area.
Based on USFWS (1999a) valley elderberry longhorn beetle mitigation guidelines.
Based on CALFED (2000) recommended disturbance impact avoidance buffer distance from vernal pool habitats.
Also applied to covered plant species that are not associated with vernal pools based on assumption that their
responses to temporary direct and permanent indirect effects will be similar to that of vernal pool covered plant
species.

Table 4-4. Take Limits for Covered Species1
Covered Species
Tricolored blackbird
Western burrowing owl
Western yellow-billed
cuckoo
Greater sandhill crane

Take Limits2
















California black rail
Swainson’s hawk
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Removal of and disturbance to known nesting sites occupied within 5
years prior to project implementation is not permitted.
Impact limits on this covered species habitat are described in Tables 4-8 and
4-9.

Impacts on occupied burrows are not permitted except in accordance with
CDFW mitigation guidelines (DFG 2012).
Impact limits on this covered species habitat are described in Tables 4-8 and
4-9.
Removal of nesting habitat occupied within 5 years prior to project
implementation is not permitted.
Impact limits on this covered species habitat are described in Tables 4-8 and
4-9.
Take of this species (i.e., direct injury or mortality) and removal of and
disturbance to winter roost sites occupied within 5 years prior to project
implementation is not permitted.
Impact limits on this covered species habitat are described in Tables 4-8 and
4-9.
Take of this species (i.e., direct injury or mortality) and removal of and
disturbance to occupied habitat is not permitted.

Impacts on occupied nest sites are not permitted.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
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Covered Species
White-tailed kite

Take Limits2




Giant garter snake

Western pond turtle

Foothill yellow-legged frog
Western spadefoot toad











Central Valley steelhead
Central Valley spring-run
Chinook salmon
Central Valley fall/late fallrun Chinook salmon
Green sturgeon

Valley elderberry longhorn
beetle

Vernal pool tadpole shrimp
Vernal pool fairy shrimp
Conservancy fairy shrimp
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Take (i.e., direct injury or mortality) is not permitted. No project-related
activities are implemented that result in injury or mortality of adults,
nestlings, or eggs (e.g., removal of nest trees occupied by nesting kites).
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.

No removal of breeding pools supporting occurrences of breeding
western spadefoot toad is permitted until at least four (4) new breeding
habitat occurrences are discovered or established in the Plan Area. When
the four (4) additional occurrences are protected or established and with
concurrence of USFWS and CDFW, up to three (3) occurrences discovered
within proposed project footprints may be removed. The breeding habitat
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.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
Impact limits on these covered species habitats are described in Tables 48 and 4-9.

Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.

Impact limits on these covered species habitats are described in Tables 48 and 4-9.

No take of this species is permitted.
None of the currently known and extant occurrences identified in
Appendix A, Covered Species Accounts, may be removed. Removal of plants
in up to eight (8) currently unknown occurrences of each of these 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.
Impact limits on these covered species habitats are described in Tables 48 and 4-9.
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Covered Species
Hoover’s spurge

Take Limits2




Butte County meadowfoam





Hairy Orcutt grass





Slender Orcutt grass
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No take of this species is permitted until at least four (4) new occurrences
are discovered or established in the Plan Area. When the four (4)
additional occurrences are protected or established and with concurrence
of USFWS and CDFW, up to 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. 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.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.

Removal of all plants and habitat within the covered activity impact
footprints shown in Figures 4-48 through 4-48d is permitted. In addition,
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.
Impact limits on this covered species habitat are described in Tables 4-8,
4-9, and 4-10.
No take of this species is permitted until at least eight (8) new
occurrences are discovered or established in the Plan Area. When the
eight (8) additional occurrences are protected or established and with
concurrence of USFWS and CDFW, up to two (2) 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. 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.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
No take of this species is permitted until at least eight new occurrences
are located or established in the Plan Area. When the eight additional
occurrences are protected or established and with concurrence of USFWS
and CDFW, up to 2 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. 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.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.
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Covered Species
Greene’s tuctoria

Take Limits2




1
2

No take of this species is permitted until at least four (4) new occurrences
are discovered or established in the Plan Area. When the four (4)
additional occurrences are protected or established and with concurrence
of USFWS and CDFW, up to two (2) occurrences discovered within
proposed project footprints may be removed as long as those occurrences
do not total more than 20 percent of the mean number of plants in
protected occurrences. 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.
Impact limits on this covered species habitat are described in Tables 4-8
and 4-9.

Impact limits on covered species habitats are described in Tables 4-8, 4-9, and 4-10.
The BRCP defines a plant species occurrence as a continuous patch of habitat supporting one or more individual
plants or multiple patches of habitat supporting one or more plants found within 0.25 mile and not separated by
significant habitat discontinuities.

Table 4-5. Loss of Modeled Habitat for Covered Species and Known Occurrences (acres unless
otherwise noted in the first column)

Existing
in Plan
Area

Maximum
Extent
Removed by
Covered
Activities1

Percent Lost in
Plan Area with
Implementation
of Covered
Activities

Breeding and Foraging Habitat2

267,381

12,156

5

Nesting and Foraging Habitat4

164,126

13,943

8.5

147,850

1,574

1.1

3

1

33.3

484

19.4

0

0.0

Covered Species Modeled or Mapped Habitat Type and
Occurrences
Tricolored Blackbird
Number of Known Nesting Colonies3

2

Western Burrowing Owl

Western Yellow-billed Cuckoo
Nesting Habitat

5,619

Greater Sandhill Crane
Winter Roosting and Foraging Habitat5
Traditional Upland Use Area

2,814

Subtotal

150,664

California Black Rail6
No. of Occurrences
Swainson's Hawk
Nesting Habitat

17,346

Nesting and Foraging Habitat

2,493

Foraging Habitat7

128,988

Subtotal

148,827

Number of Known Nest Sites
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137

1,711

300

10,030
10,814

0

0.9
4.9
1.1

1.7
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Covered Species Modeled or Mapped Habitat Type and
Occurrences

Existing
in Plan
Area

Maximum
Extent
Removed by
Covered
Activities1

Percent Lost in
Plan Area with
Implementation
of Covered
Activities

32,429

2,488

7.7

302,893

15,606

5.2

32,875

50

White-tailed Kite
Nesting Habitat

Year-round Foraging

Habitat8

176,630

Breeding Season Foraging Habitat
Subtotal

93,834

Giant Garter Snake

Breeding and Movement Habitat: Rice5

Breeding and Movement Habitat: Managed and Emergent
Wetlands, Willow Scrub
Subtotal (acreage)

120,202

6,321
6,797
1,522

3.6
7.2
1.3
0.2

153,077

1,572

461

17

3.7

Nesting and Movement Habitat

54,524

4,488

8.2

Aquatic Habitat (no. of ponds)

192

23

12.0

325

15.4

46

2.1

Movement Habitat: Connected Waterways (linear miles)
Western Pond Turtle

Aquatic Habitat: Emergent Wetland

Aquatic, Nesting and Movement Habitat

4,440

25,480

Subtotal (acreage)

84,444

70
1

4,524

Aquatic Habitat-perennial streams (linear miles)

275.9

14.1

Habitat - within 130ft of Intermittent Streams

8,873

815

Foothill Yellow-legged Frog

Habitat - within 130ft of Perennial Streams

2,109

Subtotal (acreage)

10,982

Western Spadefoot Toad

Breeding Habitat: Non-pond

2,211

Breeding and Upland Habitat
Upland Habitat

1,893

192

23

106,694

Breeding Habitat (no. of ponds)

Breeding Habitat-perennial/intermittent streams (linear
miles)
Central Valley Steelhead

Adult migration; juvenile rearing and migration habitat
(linear miles)
Adult spawning and migration; juvenile rearing and
migration habitat (linear miles)
Non-natal juvenile rearing habitat (linear miles)
Subtotal

Butte Regional Conservation Plan
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33,633
70,850

Subtotal

264

0.8
0.0
5.4
5.1
9.2

10.4
5.6

7,884

11.1

21

7.9

9,823

9.2

12.0

84.7

0.4

0.5

6.7

0.04

0.6

105.8
197.1
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Existing
in Plan
Area

Maximum
Extent
Removed by
Covered
Activities1

Percent Lost in
Plan Area with
Implementation
of Covered
Activities

Adult migration; juvenile rearing and migration habitat
(linear miles)

97.7

0.5

0.5

Non-natal juvenile rearing habitat (linear miles)

33.0

151.0

0.6

Adult migration; juvenile rearing and migration habitat
(linear miles)

54.5

Non-natal juvenile rearing habitat (linear miles)

5.4

Covered Species Modeled or Mapped Habitat Type and
Occurrences
Central Valley Spring-run Chinook Salmon

Adult spawning and migration; juvenile rearing and
migration habitat (linear miles)
Subtotal

Central Valley Fall/Late Fall-run Chinook Salmon

Adult spawning and migration; juvenile rearing and
migration habitat (linear miles)
Subtotal

Green Sturgeon

Adult migration and spawning; juvenile migration and
rearing habitat (linear miles)

20.2

19.8

5.1

1.8

5.0

3.4
9.2

92.0

0.04

151.8

5.04

0.0

9.1

0.0

0.0

22.0

1.4

Adult migration; juvenile migration and rearing habitat
(linear miles)

20.1

Subtotal

51.2

Adult migration and potential spawning habitat (linear
miles)

4.0

0.0

0.0
1.4

Valley Elderberry Longhorn Beetle
Habitat

Vernal Pool Tadpole Shrimp
Habitat9

No. of Occurrences

Conservancy Fairy
No. of Occurrences

22.2

4.1

0

1,363

Habitat9

33,633

1,363

31,859

245

27

Not applicable

29

No. of Occurrences
Butte County

4

Meadowfoam10

Suitable Habitat
Occupied

443

Subtotal

No. of Occurrences

Butte Regional Conservation Plan
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32,302
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2.7

4

33,633

Hoover's Spurge

6.4

18

1,363

Habitat9

No. of Occurrences

0.0

2,251

3

Vernal Pool Fairy Shrimp

3.3

42,636
33,633

Shrimp6

0.0

5.3
4.1
0.0

17

58.6

0

0.0

17

262

4.1
0.8
3.8
0.8
0.0
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Existing
in Plan
Area

Maximum
Extent
Removed by
Covered
Activities1

Percent Lost in
Plan Area with
Implementation
of Covered
Activities

Habitat9

33,633

1,363

4.1

Habitat9

33,633

1,363

4.1

Habitat

36,799

2,638

Habitat9

33,633

1,363

Covered Species Modeled or Mapped Habitat Type and
Occurrences
Hairy Orcutt Grass
No. of Occurrences

1

Slender Orcutt Grass
No. of Occurrences

2

Butte County Checkerbloom
No. of Occurrences

134

Greene's Tuctoria
No. of Occurrences

5

0
0

10
0

0.0
0.0
7.2
7.5
4.1
0.0

Note: Discrepancies in totals are due to rounding.
1Impacts presented in this table will not be exceeded, but may be lower.
2140 acres of permanent direct effects due to borrow sites from Caltrans roadway construction projects in the Cascade
and Sierras CAZs outside of UPAs and rerouting existing canals in the Basin CAZ outside of UPAs are included.
3Removal of tricolored blackbird nesting colonies that have been active within the last five years will be avoided.
4100 acres of permanent direct effects due to borrow sites from Caltrans roadway construction projects in the Cascade
and Sierras CAZs outside of UPAs and rerouting existing canals in the Basin CAZ outside of UPAs are included.
540 acres of permanent direct effects due to rerouting existing canals in the Basin CAZ outside of UPAs are included.
6Habitat for this species has not been modeled. A description of this species' habitat requirements is provided in
Appendix A, Covered Species Accounts.
7100 acres of permanent direct effects due to borrow sites from Caltrans roadway construction projects in the Cascade
and Sierras CAZs outside of UPAs and rerouting existing canals in the Basin CAZ outside of UPAs are included.
8140 acres of permanent direct effects due to borrow sites from Caltrans roadway construction projects in the Cascade
and Sierras CAZs outside of UPAs and rerouting existing canals in the Basin CAZ outside of UPAs are included.
9The difference in impact between the vernal pool species habitat models and the grassland with vernal swale complex
land cover type is that individually mapped large vernal pools outside of grassland with vernal swale complex are
included in the vernal pool species habitat models.
10Habitat acreage shown is mapped based on aerial imagery and soil survey maps.
Gray-shaded cells - Values in these cells are less than the total amount of GIS-generated overlap between modeled
habitats and the covered activities effects footprint data layer. These acreage values were adjusted down to reflect the
likely level of impact for these specific modeled habitat types due to the likelihood of projects avoiding impacts and are
therefore less than the total amount of impact that was generated from the GIS analyses. Covered activities are
authorized only to the amount of modeled habitat acreage removal (permanent direct effects) identified in this table and
will avoid impacts on the remaining acreage of these modeled habitat types. The GIS footprint of permanent direct
effects on known tricolored blackbird nesting colonies is 1 colony and actual permanent direct effects are 0. The GIS
footprint of permanent direct effects on modeled Swainson's hawk nesting habitat is 683 acres and actual permanent
direct effects are 300 acres (decrease of 56%). The GIS footprint of permanent direct effects on modeled white-tailed
kite nesting habitat is 2,927 acres and actual permanent direct effects are 2,488 acres (decrease of 15%). The GIS
footprint of permanent direct effects on modeled giant garter snake breeding and movement habitat: managed and
emergent wetlands, willow scrub is 52 acres and actual permanent direct effects are 50 acres (decrease of 4%). The GIS
footprint of permanent direct effects on modeled western pond turtle aquatic habitat is 81 acres and actual permanent
direct effects are 70 acres (decrease of 14.5%). The GIS footprint of permanent direct effects on modeled Central Valley
steelhead adult migration-juvenile rearing and migration habitat is 0.4 linear miles and there are no actual permanent
direct effects. The GIS footprint of permanent direct effects on modeled Central Valley steelhead adult spawning and
migration-juvenile rearing and migration habitat is 5.0 linear miles and there are no actual permanent direct effects. The
GIS footprint of permanent direct effects on modeled Central Valley steelhead non-natal juvenile rearing habitat is 0.04
Butte Regional Conservation Plan
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Covered Species Modeled or Mapped Habitat Type and
Occurrences

Existing
in Plan
Area

Maximum
Extent
Removed by
Covered
Activities1

Percent Lost in
Plan Area with
Implementation
of Covered
Activities

linear miles and there are no actual permanent direct effects. The GIS footprint of permanent direct effects on modeled
Central Valley spring-run Chinook salmon adult migration-juvenile rearing and migration habitat is 0.5 linear miles and
there are no actual permanent direct effects. The GIS footprint of permanent direct effects on modeled Central Valley
spring-run Chinook salmon adult spawning and migration-juvenile rearing and migration habitat is 4.0 linear miles and
there are no actual permanent direct effects. The GIS footprint of permanent direct effects on modeled Central Valley
spring-run Chinook salmon non-natal juvenile rearing habitat is 0.6 linear miles and there are no actual permanent
direct effects. The GIS footprint of permanent direct effects on modeled Central Valley fall/late fall-run Chinook salmon
adult migration-juvenile rearing and migration habitat is 0.1 linear miles and there are no actual permanent direct
effects. The GIS footprint of permanent direct effects on modeled Central Valley fall/late fall-run Chinook salmon adult
spawning and migration-juvenile rearing and migration habitat is 5.1 linear miles and there are no actual permanent
direct effects. The GIS footprint of permanent direct effects on modeled green sturgeon adult migration and potential
spawning habitat is 4.1 linear miles and there are no actual permanent direct effects. The GIS footprint of permanent
direct effects on modeled valley elderberry longhorn beetle habitat is 3,310 acres and actual permanent direct effects
are 2,251 acres (decrease of 32%). The GIS footprint of permanent direct effects on vernal pool tadpole shrimp, vernal
pool fairy shrimp, Hoovers' spurge, hairy orcutt grass, slender orcutt grass, and Greene's tuctoria is 1,893 acres and
there are 1,363 acres (decrease of 28%) of actual permanent direct effects. The GIS footprint of permanent direct effects
on Conservancy fairy shrimp occurrences is 2 and there are no actual permanent direct effects.
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Table 4-6. Impacts Estimated for Potential Jurisdictional Wetlands and Other Waters in the Plan Area by Watershed Unit

Type of Wetland or Other Water
Potential Wetlands - Vernal Pools and Other Seasonal Wetlands

Total Impact
Allowable
Total Impact in GIS
under BRCP
Development
(acres or linear Footprint (acres or Angel
miles)1
linear miles) 1
Slough

Vernal Pools and Other Seasonal Wetlands in Grasslands with Vernal Swale Complex (acres)
Vernal Pools and Other Seasonal Wetlands in Grasslands (acres)
Vernal Pools and Other Seasonal Wetlands in Grasslands associated with Streams (acres)
Potential Wetlands - Riparian Habitats2
Cottonwood-Willow Riparian Forest (acres)
Valley Oak Riparian Forest (acres)
Willow Scrub (acres)
Herbaceous Riparian and River Bar (acres)
Dredger Tailings with Riparian Forest and Scrub - Stream (acres)
Dredger Tailings with Riparian Forest and Scrub - Non-stream (acres)
Potential Wetlands - Perennial Emergent
Emergent Wetland (acres)
Potential Wetlands - Artificial Types
Managed Wetland (acres)
Managed Seasonal Wetland (acres)
Rice - Jurisdictional Portion (acres) 3
Irrigated Pasture, Cropland - Jurisdictional Portion (acres) 4
Subtotal - Wetlands (acres)
Non-wetland Waters
Pond (acres) 5
Open Water (acres)
Major Canal (acres)
Rivers, Streams, Agricultural Channels (linear miles)
Subtotal Other Waters (acres)
Total Stream/Channel Waters of U.S. (linear miles)
Total Waters of U.S. (acres)
1
2
3
4
5

Big
Chico
Creek

Gilsizer
SloughSnake
River

Honcut
Creek

Lower
Butte
Creek

679
598
114

6
6
0

0
0
0

2,245
1,984
418

310
293
10

0
0
0

0
0
0

977
842
227

85
54
178

81
3
4
4

0
0
0
0

0
0
0
0

261
19
16
25

18
0
2
2

0
0
0
0

0
0
0
0

81

9

0

6

40

2

0

0

Grassland

712

61
54
178
22
45
11
7
105
136
70

1
2
79
22
758

24
0
0
0
24
0
782

Watershed (HUC Name)
Lower
Lower
Middle
North
Fork
Fork
Middle
Feather Feather Butte
Mud
River
River
Creek Creek

Grassland with
Vernal Swale
Complex

298
207
144
11
563
136
1
2
79
22
1,861
24
103
27
138
154
138
2,016

0
9
1
0
13
0
0
0
0
0
0
0
0
9
1
9
1

1
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
2
2
0
0
10
2
10
2
10

185
110
108
0
303
0

9
5
3
0
0
0

0
7
1
4

4
0
73
14

11
13
0
58
24
58
24

2
2
14
24
19
24
19

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0

West
Branch
Feather
River

Pine
Creek

Sacramento
River

Upper
Feather
River

601
533
67

77
64
75

0
0
0

2,762
2,547
1,028

40
32
0

136
10
6
13

69
3
4
24

13
3
1
19

0
0
0
0

215
47
21
87

8
0
0
3

1

0

0

0

22

0

27
16
8
0
154
106
1
0
0
0
3
20
0
12
23
12
23

36
11
0
0
0
0
0
0
2
1
2
5
2
8
9
8
9

2
4
0
0
0
0
0
0
0
0

0
0
1
2
1
2
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

36
40
15
11
93
30
0
0
0
1

6
59
0
21
65
21
65

0
3
9
0
0
0
0
0
0
0
0
4
0
2
4
2
4

Following the GIS analysis that estimated impacts based on development footprints from general plans and other regional plans, the amount of allowable impact on sensitive resources (e.g., wetland and riparian habitats) was reviewed and adjusted down to provide for additional
avoidance of impacts on these resources. The allowable impacts are listed in column "Total Impact Allowable under BRCP" and the originally calculated impacts in column "Total Impact in GIS Development Footprint". Gray shaded cells indicate those resources for which the allowable
impact was adjusted to avoid impacts.
Only portions of riparian habitats meet jurisdictional criteria under CWA Section 404, but all areas meet jurisdictional criteria under Section 1602.
Based on assumption that 5% of rice land would support jurisdictional wetlands after removal of artificial irrigation practices (1,570 acres rice would support 78.5 acres of wetlands).
Based on assumption that 1% of irrigated pasture and cropland would support jurisdictional wetlands after removal of artificial irrigation practices (2,207 acres pasture/cropland would support 22.07 acres of wetlands).
Based on estimate of 0.48 acres/pond, calculated from a sample of 30 ponds.
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Table 4-7. Allowable Maximum Temporary Removal or Disturbance of Selected Land Cover Types
Natural
Community/Land
Cover Type

Existing in Plan
Area

Maximum Acreage
Removed by Covered
Activities

Blue Oak Savannaa

10,479

1,331

Grassland with
Vernal Swale
Complexa

33,471

1,347

Grassland

Emergent Wetland
Rice

Irrigated pasture
and irrigated
cropland
Total

67,464

4,440

120,292
20,412

7,399

70

1,570
2,161

Max. %
Temporary

Max. Acreage
Temporary
Impacts

5%

67

10%

740

5%

67

15%

236

20%

432
1,545

5%

4

Temporary impacts only apply to the grassland component of these natural communities (impacts to other
components are always considered permanent impacts).
a
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4.8.2

Figures

Figure 4-1. Specific Transportation and Sewerline Facilities Projects in the Northern Orchards
Conservation Acquisition Zone Outside the Urban Permit Area
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Figure 4-2. Planned Development Footprints Inside the Oroville Urban Permit Area

Butte Regional Conservation Plan
Screencheck Final

4-126

March 2019
ICF 00736.10

Chapter 4
Impact Assessment and Estimated Level of Take

Butte County Associated of Governments

Figure 4-3. Planned Development Footprints Inside the Chico Urban Permit Area
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Figure 4-4. Planned Development Footprints Inside the Gridley-Biggs Urban Permit Area
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Figure 4-5. Specific Transportation Projects in the Sacramento River Conservation Acquisition Zone
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Figure 4-6. Specific Transportation and Sewerline Facilities Projects in the Northern Orchards
Conservation Acquisition Zone Outside the Urban Permit Area
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Figure 4-7. Specific Transportation Projects in the Basin Conservation Acquisition Zone Outside the
Urban Permit Area
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Figure 4-8. Specific Transportation and Sewerline Facilities Projects in the Southern Orchards
Conservation Acquisition Zone Outside the Urban Permit Area
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Figure 4-9. Specific Transportation Projects in the Sierra Foothills Conservation Acquisition Zone
Outside the Urban Permit Area
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Figure 4-10. Specific Transportation Projects in the Cascade Foothills Conservation Acquisition Zone
Outside the Urban Permit Area
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