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Executive Summary 

Introduction 
The Three Rivers Levee Improvement Authority (Authority) is proposing to 
construct flood control improvements on the Bear River and Western Pacific 
Interceptor Canal (WPIC).  The flood control improvements would be located on 
levees maintained by Reclamation District 784 (RD 784).  The proposed project 
is located in Yuba County south of Olivehurst. 

The Authority is a joint power authority with the mission of advancing the flood 
safety of Yuba County.  The county is subject to a seasonal flood threat from 
many creeks and rivers, including the Yuba River, Feather River, Bear River, and 
tributary drainages.  Because of this flood risk, many local rivers have been 
confined by constructed levees. 

Yuba County has a long history of flooding, evidenced especially over the last 
20 years by two catastrophic floods and subsequent flood management efforts.  
In 1986, approximately 10,700 acres were inundated and more than 4,000 homes 
and businesses were destroyed.  In 1997, approximately 16,000 acres were 
inundated and more than 850 homes and businesses were destroyed.  In response 
to these events, Congress approved the Yuba Basin Project in 1998.  The purpose 
of the project is to improved flood protection.  However, new U.S. Army Corps 
of Engineers (Corps) levee criteria resulted in a reevaluation of project design, 
which necessitated Congressional reauthorization. 

As part of a separate study, in May 2003, the California Department of Water 
Resources (DWR) informed RD 784, Yuba County, and the Yuba County Water 
Agency (YCWA) that their draft Federal Emergency Management Agency 
(FEMA) Flood Mapping Study identified deficient levee sections in the flood 
protection system for the county.  The draft report, which was being prepared by 
the Corps, contained preliminary findings that sections of the WPIC levee and 
Bear River north levee did not meet standards for the 100-year FEMA flood 
event, including levee height standards.  Once the DWR study was completed, it 
would be provided to FEMA, which would then map the area protected by these 
levees as a flood hazard zone (i.e., within the 100-year floodplain), unless 
corrective measures were implemented. 

In light of these various flood studies, RD 784, YCWA, and Yuba County have 
initiated a fast-paced program to evaluate potential options for achieving 
certifiable 100-year or better flood protection for the county.  To accelerate 
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achievement of this goal in advance of DWR and Corps efforts, RD 784 and 
Yuba County have strengthened their partnership in the formation of the 
Authority to facilitate cooperation and sharing of resources. 

This environmental impact report (EIR) is being prepared in compliance with the 
California Environmental Quality Act (CEQA), which applies to a discretionary 
activity proposed by a California public agency.  This EIR analyzes the 
environmental impacts of the proposed project, identifies ways to reduce or avoid 
adverse environmental impacts resulting from the proposed project, identifies and 
assesses alternatives to the proposed project, and assesses cumulative impacts. 

Proposed Project 
Problem Definition 

Kleinfelder (a geotechnical engineering firm) prepared a report in November 
2003 that identified significant geotechnical problems with the levee foundations 
along most of the Bear River north levee and several reaches of the WPIC levee.  
These levees also have areas that are of concern for erosion.  As discussed above, 
the Corps had already determined that the upper reach of the Bear River north 
levee and most of the WPIC levee do not have adequate height to meet 100-year 
FEMA flood standards. 

HDR (a water resources engineering firm) was selected in December 2003 as the 
prime contractor to complete geotechnical investigations (by Kleinfelder as a 
subconsultant), prepare environmental documentation (resulting in this report, by 
Jones & Stokes as a subconsultant), and develop design plans and specifications 
to address these levee deficiencies.  In summary, three main factors for levee 
integrity characterize the deficiencies in the project area: 

� levee stability, 

� levee height, and 

� levee susceptibility to erosion. 

Levee Stability 
The first factor for levee integrity is levee stability, which is compromised by 
seepage.  Seepage is a phenomenon wherein water moves outward and 
downward away from the river channel, either through the levee cross section 
(i.e., through-seepage) or below the levee and surrounding land surface 
(i.e., under-seepage).  The key problem associated with seepage is levee breach 
or collapse, which occurs when the earth material in or underlying the levee 
becomes undermined by the pressure of the seeping water.  A subform of seepage 
is the phenomenon of soil piping, which occurs when a void in the earth material 
becomes exploited by moving water, causing the void to rapidly increase and 
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threaten the levee integrity.  Several factors contribute to seepage, including high 
water pressure within the water course (such as during periods of high river 
stage) and pervious earth material in or underlying the levee (which is an 
inherent relict condition from upstream hydraulic mining in the 19th century). 

Levee Height 
The second factor for levee integrity is levee height.  Determining appropriate 
levee height is a complex evaluation based on many hydrologic and hydraulic 
factors.  The present levees are designed to a profile adopted in 1957; however, 
recent topographic surveys indicate that some levee locations are not up to the 
design profile.  Further, new hydrologic data indicate that the 1957 profile would 
not provide 100-year flood protection for all areas.  An additional factor in 
determining levee height is the contextual relationship of a given levee within the 
overall flood protection system (i.e., one levee or set of levees cannot be raised to 
a height such that flows would be directed to flood adjacent or downstream 
areas). 

Levee Susceptibility to Erosion 
The third factor for levee integrity is susceptibility to erosion.  Erosion is the loss 
of levee material by the force of flow, which may be exacerbated by high 
velocities, wind action, and boat wake.  The high variability in stage and flows in 
local water courses results in commensurate variation in the point at which the 
levee is at risk (i.e., at lower flows, the levee toe is at risk to erosion; at higher 
flows, the levee face may be compromised).  The relatively coarse and 
unconsolidated materials in the project area, which comprise the artificial levees, 
are especially susceptible to erosion. 

Project Objectives and Improvements 
The detailed engineering study by the HDR team for the Authority is nearing 
completion.  This study will determine the magnitude of the repair effort 
necessary to achieve FEMA certification and a higher level of protection on the 
Bear River north levee, Feather River east levee, and WPIC west levee.  The 
Authority is evaluating the study results for a plan that will meet following 
objectives: 

� the proposed project provides the greatest level of flood protection possible; 

� the cost will not exceed available funding; 

� the proposed project will not create an increased flood risk problem to 
surrounding levee districts; 
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� the proposed project will be constructed as soon as possible to reduce flood 
risk; and 

� the proposed project is politically, socially, and environmentally acceptable. 

The impact evaluation includes a discussion of the levee improvement for the 
Upper Bear River and WPIC levees (stations 90+00 to 332.57) and 
improvements to the Lower Bear River (stations 00+0 to 90+00) and Feather 
River levee (approximately 2,000 feet upstream of the intersection of the Bear 
River and Feather River levees).   The YCWA is beginning an engineering and 
environmental impact assessment on constructing a setback levee from the Bear 
River levee to the Feather River (Bear River levee setback).  Feasibility-level 
studies indicate the setback would commence at or near Bear River levee station 
90+00 and extend northwest to a point on the proposed Feather River setback 
levee.   Because the Bear River levee setback is in the early planning stages, the 
Authority has decided to assess the environmental effects of strengthening the 
Bear River levee between stations 00+0 and 90+00 and the Feather River levee 
upstream of the intersection with the Bear River levee.  The Authority recognizes 
that these improvements will not be necessary if the Bear River levee setback 
project moves forward.   For purposes of this EIR, the environmental effects of 
constructing flood control improvements between stations 90+00 and 332.57 are 
referred to as the primary levee improvements and improvements downstream of 
station 90+00 are referred to as optional improvements. 

On the basis of these objectives and the results of the geotechnical analysis, the 
following improvements are recommended (Figure ES-1). 

Upper Bear River/WPIC Levees 

Upper Bear River 

Improvements to the Bear River north levee required for a 100-year project 
include seepage protection, reconstruction of the reach that failed as a result of 
overtopping in 1997, erosion protection, and raising of the levee between State 
Route (SR) 70 and the WPIC an average of 1.5 feet.  Half of this raise (0.75 foot) 
is required to bring the levee up to the 1957 design profile. 

WPIC 

Improvements to the WPIC levee required for a 100-year project include seepage 
protection, raising of the levee by an average of 0.5–1.0 foot, and erosion 
protection. 
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Lower Bear River/Lower Feather River Levees 
The Bear River north levee below SR 70 has adequate height for the 100-year 
event; therefore, raising the levee is not required.  Foundation problems have 
been identified for most of this reach of levee (contributing to an under-seepage 
concern), including the lower 2,000 feet of the Feather River (upstream of the 
Bear River confluence). 

Alternatives to the Proposed Project 

Alternative 1—No Project 
As required by CEQA, a No-Project Alternative has been included to allow the 
Authority to compare the impacts of approving the proposed project with the 
impacts of not approving the proposed project. 

Under the No-Project Alternative, none of the proposed flood control 
improvements would occur on the WPIC, Bear River, or Feather River levees.  
Reconstructing Pump Station #6 would not occur.  Because no flood control 
improvements would occur, the level of protection from flooding provided by the 
levees and pump station would not change from existing conditions. 

Alternative 2—Levee Reinforcement Using 
Alternative Treatment 

Alternative 2 includes alternative treatment methods to address the stability of 
the WPIC, Bear River, and Feather River levees.  Alternative 2 would also 
include raising portions of the levees to provide protection from a 100-year flood 
event. 

Levees would be reinforced using an alternative seepage control method, such as 
constructing a slurry cutoff wall with the deep soil-mixing (DSM) method.  
Constructing a DSM cutoff wall would eliminate the need to construct berms or 
relief wells along the Bear River levee and relief wells along the Feather River 
levee.  The proposed erosion treatments on the waterside of the Bear River and 
WPIC levees, filling of the WPIC borrow ditch, and relocation of Pump Station 
#6, which are described in the proposed project, would also be constructed as 
part of Alternative 2. 

The DSM cutoff wall would extend through the permeable layers underlying the 
levee core and tie into a deeper less permeable layer.  To provide a working 
platform on the levee crest for the DSM equipment, the upper portion of some 
segments of the levee will require excavation.  Mostly likely, the crown of the 
WPIC levee will need to be degraded.  Typically, DSM equipment requires a 
working area approximately 30 feet wide.  The Bear and Feather River levees are 
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much wider than the WPIC levee; therefore, the need to lower the crown of these 
levees is eliminated or reduced.  Constructing the DSM cutoff wall is expected to 
require at least two construction seasons. 

Alternative 3—Levee Reinforcement and Raising to 
Provide 200-Year Flood Protection 

Alternative 3 is composed of treatments to address the stability of levees along 
the WPIC, Bear River, and Feather River and includes raising the levees to 
provide protection from a 200-year flood event. 

Treatments to improve the stability of the WPIC, Bear River, and Feather River 
levees would be the same as those described for the proposed project.  These 
treatments include constructing slurry cutoff walls in portions of the Bear River 
and WPIC levees, constructing a seepage berm along the Bear River levee, filling 
portions of the borrow ditch located immediately west of the WPIC levee, 
relocating Pump Station #6, constructing relief wells along the lower Bear and 
Feather River levees, and treating areas along the WPIC and Bear River levees 
that may be susceptible to erosion. 

To provide protection from a 200-year flood event, the height of the WPIC, Bear 
River, and Feather River levees would be increased.  Increasing the height of the 
levees would require widening the footprint of the levee.  The footprint of the 
Bear River and Feather River levees would be increased on the landside of each 
levee.  The WPIC levee height would be increased by placing fill on the 
waterside of the levee because the railroad and overhead transmission lines are 
located immediately adjacent to the landside slope of the levee. 

Constructing the levee stability treatments is expected to last two construction 
seasons.  Increasing the height of the levees is expected to require 3 years to 
complete and would begin concurrent with construction of the levee treatment 
elements. 

Summary of Potential Environmental Impacts and 
Mitigation Measures 

Environmental impacts of the proposed project and the mitigation measures 
required to reduce the significant impacts to a less-than-significant level are 
listed by issue area in Table ES-1 at the end of this Executive Summary.  A brief 
discussion of the impacts for each issue area is presented below (in the order they 
appear in the EIR). 
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Hydrology and Water Quality 
Project construction would result in the potential for increased erosion and 
sedimentation and potential for spills of fuels and lubricants.  These impacts 
would be addressed by application of best management practices.  Erosion and 
sedimentation is expected to be similar to existing conditions once construction is 
completed. 

The proposed project may result is downstream hydrologic changes as a result of 
increasing the height of the WPIC and Bear River levees.  These changes are not 
expected to be substantial and are not expected to appreciably decrease 
downstream flood protection. 

Geology and Soils 
Construction of the levee improvements may result in accelerated erosion and 
association sedimentation.  These impacts would be addressed by application of 
the best management practices described in the required stormwater pollution 
prevention plan (SWPPP). 

Strengthening the levees is expected increase levee stability and decrease erosion 
of the levee banks during high-water events.  These impacts are considered 
beneficial. 

Transportation and Traffic 
Strengthening and raising the levees are expected to result in adverse effects on 
the capacity and traffic flow on SR 70.  This impact would result from hauling a 
substantial amount of fill material to the WPIC and Bear River levees from 
RD 1001.  This impact could be reduced to a less-than-significant level by 
implementing traffic control measures, such as avoiding hauling material during 
peak travel times and designating and signing access routes to the construction 
sites.  These effects would occur only during the construction phase of the 
proposed project. 

Strengthening the WPIC levee may result in a conflict with Union Pacific 
Railroad (UPRR) rail traffic.  Impacts on rail operations will be avoided by 
implementing UPRR minimum safety requirements. 

Maintenance of the levees would be infrequent and is not expected to require 
additional trips when compared to existing conditions. 
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Air Quality 
Strengthening and raising levees could result in a significant increase in 
particulate matter 10 microns or less in diameter.  This impact would be reduced 
to a less-than-significant level by implementing feasible dust control measures, 
such as frequent watering of disturbed areas and properly maintaining equipment.  
Construction is expected to require a large number of diesel equipment.  The 
California Air Resources Board has identified diesel emissions as a health risk.  
Construction is not expected to result in an increased health risk because of the 
short duration of construction. 

Once construction is completed, no increase in air emissions resulting from 
maintenance or operation is expected. 

Vegetation and Wildlife 
Construction of the levee improvements would result in the permanent loss of 
approximately 3 acres of riparian habitat, 9 acres of wetlands, and 17 acres of 
annual grassland habitat.  Jurisdictional wetlands within the project area include 
emergent wetland, seasonal wetland, seasonal pools, and willow scrub.  The loss 
of riparian habitat and wetlands is considered a significant impact.  This impact 
would be reduced to a less-than-significant level through implementing 
avoidance measures or compensating for losses. 

Other land cover types include valley oak riparian forest, valley oak forest, 
agricultural lands, and annual grasslands.  The loss of valley oak riparian forest is 
considered significant.  This impact could be reduced to a less-than-significant 
level by implementing avoidance measures or compensating for losses.  The loss 
of other land cover types is not considered a significant impact. 

Suitable habitat for special-status wildlife species occurs in the project area.  
These species include valley elderberry longhorn beetle, Swainson’s hawk, giant 
garter snake, and western pond turtle.  Impacts on these species would be address 
through implementing avoidance measures or by compensating for the loss of 
habitat. 

Construction activities could also affect movement of common wildlife species.  
This impact is considered less than significant because of the short duration of 
construction. 

Fish 
Construction could result in an increase in the turbidity of the WPIC and Bear 
River with resulting adverse effects on resident and anadromous fish.  Spills or 
seepage of hazardous materials from construction equipment could also result in 
adverse effects on fish.  These impacts would be reduced to a less-than-
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significant level by implementing the best management practices described in the 
required SWPPP. 

Construction could also adversely affect aquatic habitat by discharge of 
hazardous materials contained in materials excavated from the existing levees 
and then reused onsite.  This impact on aquatic resources would be avoided by 
testing and properly disposing of materials that exceed contaminant levels. 

Population and Housing 
Construction of the levee improvements is not expected to result in a change in 
regional population levels or demand for housing.  Construction effects would be 
short-term, and demand for housing by nonlocal construction workers would be 
met by the local supply of housing. 

Land Use 
Construction activities would temporarily disrupt land uses adjacent to the Bear 
River and WPIC levees.  Most lands in the project area are either used for 
agricultural production or are idle.  Construction activities are short term and are 
not expected to interfere with agricultural uses.  Construction of relief wells and 
levee berms would result in the permanent loss of production on lands 
immediately adjacent to the levees.  This loss is not considered significant 
because of the small acreage that would be converted relative to the amount of 
land under agricultural production in Yuba County. 

Public Services 
Construction of the levee improvements is not expected to have an adverse effect 
on public services. 

Noise 
Construction of the proposed project would expose noise-sensitive land uses to 
higher-than-normal noise levels.  These noise-sensitive land uses are located 
along a short segment of the Bear River levee and the WPIC levee.  These 
impacts would be reduced to a less-than-significant level by limiting hours of 
construction in the vicinity of the receptors and implementing the provisions of a 
noise-control plan. 
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Recreation 
Construction of levee improvements is not expected to affect recreation occurring 
along the WPIC or Bear River levees. 

Visual Resources 
Construction activities would temporarily alter views as a result of construction 
activities on and adjacent to the WPIC and Bear River levees.  This impact is 
considered less than significant because the proposed project will not change the 
rural visual character of the project area and no sensitive receptors occur in the 
vicinity of the project area. 

Cultural Resources 
Construction of the levee improvements is not expected to affect cultural 
resources.  If cultural resources are discovered during construction, such as 
buried cultural deposits or human remains, construction activities will be stopped 
and appropriate recovery or avoidance procedures will be implemented. 

There would be no operational impacts on cultural resources. 

Hazards and Hazardous Materials 
Construction of levee improvements is not expected to result in the creation of 
hazards or release of hazardous materials.  The SWPPP, described in the geology 
and soils analysis, would ensure that release of hazardous materials (e.g., fuel and 
lubricants) would be avoided. 

Utilities and Service Systems 
Construction of the levee improvements would generate a small amount of solid 
waste that would require proper disposal.  This small amount of solid waste 
would most likely be transported to the Ostrom Road Landfill near Wheatland.  
This material is not expected to adversely affect the capacity of the landfill.  
Construction is not expected to disrupt public utility systems. 

Cumulative Impacts 
Construction of the proposed project may have an adverse effect on local 
transportation if other projects are constructed at the same time.  These impacts 
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would be addressed by implementing a local construction-transportation plan that 
would coordinate major construction activities. 

The proposed project would not result in a significant cumulative effect on river 
hydrology.   

Impacts of Alternatives 
The impacts associated with the implementation of Alternatives 1 and 2 are 
generally less than those associated with implementation of the proposed project.  
However, the implementation of Alternative 3 would result in impacts greater 
than the proposed project.  Most of these impacts are construction-related and 
would cease upon completion of construction. 

Under the no-project alternative, construction-related effects on water quality, 
vegetation, wildlife, air quality, noise, and land use would not occur.  However, 
the benefits of enhancing flood protection, reducing the potential for damage to 
property, and increasing public safety would not be realized. 

Alternative 2 would include all the flood control elements described for the 
proposed project.  However, levee stability would be addressed by constructing 
DSM cutoff walls instead of constructing seepage berms.  The air quality, 
transportation, and noise impacts would be similar to the proposed project.  
Direct impacts on vegetation and wetlands resulting from filling the WPIC 
borrow ditch would be avoided.  permanent loss of agricultural lands along the 
Bear River levee would also be avoided. 

In addition to the levee stability elements described for the proposed project, 
Alternative 3 would include increasing the height of the WPIC and Bear River 
levees to contain a 200-year flood event.  Construction-related effects on air 
quality, noise, vegetation, wildlife, aquatic resources, and transportation are 
expected to be greater than under the proposed project because much more fill 
would be needed and the footprints of both the WPIC and Bear River levees 
would be expanded. 

Identification of the Environmentally Superior 
Alternative 

The State CEQA Guidelines require identification of an environmentally superior 
alternative that would minimize adverse impacts on the project site and 
surrounding environment while achieving the project’s basic objectives.  The 
goal of identifying the environmentally superior alternative is to assist decision 
makers in considering project approval, although an agency is not required to 
select the environmentally superior alternative (Public Resources Code 
§15126.6[e][2]; Laurel Hills Homeowners Association v. City Council [1978] 
Cal. App. 3d 515). 
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A discussion of the comparative environmental impacts of the alternatives is 
included in Chapter 7, “Alternatives.”  This comparative evaluation indicates that 
Alternative 2, Levee Reinforcement Using Alternative Treatment Methods, is the 
environmentally superior alternative.  This alternative would avoid impacts on 
wetland habitat caused by filling the borrow ditch on the west side of the WPIC 
levee.  Alternative 2 would also reduce the magnitude of construction-related 
impacts on transportation and air quality because less fill material would be 
transported to the construction site. 

When compared to the proposed project, Alternative 2 would also result in fewer 
environmental effects on wetland habitat and transportation.  However, operating 
DSM equipment may result in greater air quality impacts and public safety 
impacts.  Air quality impacts may be greater because of the high horsepower 
rating of DSM equipment and expected longer duration of construction.  Public 
safety impacts would be could be potentially greater because of the proximity of 
the UPRR to the area in which the DSM equipment would be operating.  The 
magnitude of the environmental effects of constructing Alternative 2 or the 
proposed project would be similar. 
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Chapter 1 
Introduction 

Document and Project Purpose 
The Three River Levee Improvement Authority (Authority) is a joint powers 
authority with the mission of advancing the flood safety of Yuba County, 
California.  The county is subject to seasonal flood threat from many rivers and 
creeks, including the Yuba River, Feather River, Bear River, and tributary 
drainages.  Because of this flood risk, many local rivers have been confined by 
constructed levees. 

This environmental impact report (EIR) is being prepared on behalf of the 
Authority as the proponent of a project to alleviate concerns for levee failure 
along critical portions of the Bear River, Feather River, and Western Pacific 
Interceptor Canal (WPIC) in southern Yuba County (Figure 1-1).  The EIR is 
being prepared in compliance with the California Environmental Quality Act 
(CEQA), which applies to a discretionary activity proposed by a California 
public agency. 

The project purpose is to enhance flood protection to properties within the 
Reclamation District Number 784 (RD 784) service area by constructing levee 
improvements on segments of the WPIC west levee, Bear River north levee, and 
Feather River east levee, and setting back and reconstructing RD 784 Pump 
Station #6. 

The EIR discloses the project-level and cumulative impacts of the proposed 
project.  The EIR also identifies measures to reduce significant impacts.  In 
addition, the EIR includes an evaluation of alternatives to the proposed project, 
including the No-Project Alternative. 

Project Location 
The proposed project is located in the southern portion of Yuba County and is 
bounded by the WPIC to the east, Bear River to the south, and Feather River to 
the west.  The project improvements would be located entirely within the 
boundaries of RD 784.  Materials for the project would be transported from 
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offsite sources.  Representative photographs of the project site are included at the 
end of this chapter (Photographs 1-1–1-10). 

Project Background 
Yuba County has a flood-ravaged history since European settlement, evidenced 
especially over the last 20 years by two catastrophic floods and subsequent flood 
management efforts, summarized below. 

In 1986, Yuba County suffered a flood that inundated 10,700 acres, killed one 
person, and damaged or destroyed more than 4,000 homes and businesses when 
the Yuba River levee upstream of State Route 70 (SR 70) failed. 

Two major flood protection efforts resulted from the 1986 floods in the Central 
Valley.  First, the U.S. Army Corps of Engineers (Corps) and California 
Department of Water Resources (DWR) initiated the Systems Evaluation Project.  
Second, in 1988, the Yuba County Water Agency (YCWA) initiated the Yuba 
Basin Project, which led to a Corps project designed to achieve a 200-year level 
of protection for area levees, which are maintained and operated by RD 784.  
These levee projects were expected to provide a 200-year level of protection once 
they were completed in approximately 2000. 

In 1993, because these major efforts were in place to substantially improve the 
area’s flood protection, the Plumas Lake Specific Plan was approved.  This plan 
provided for a 12,000-home development in the southern portion of RD 784.  
Construction started in 2002. 

In 1997, Yuba County suffered another devastating flood that inundated 
16,000 acres, killed three people, and damaged or destroyed more than 850 
homes and businesses.  More than 100,000 people were evacuated from the 
region, the largest evacuation in California history. 

The 1997 flood resulted in YCWA initiating a Supplemental Flood Control 
Study.  The goal of this effort was to substantially improve the flood protection 
provided by the Systems Evaluation Project and the Yuba Basin Project. 

The Yuba Basin Project was approved by Congress in 1998, and a construction 
start was authorized in 2002.  However, in 2003, new levee criteria from the 
Corps caused reevaluation of the project design, which substantially increased 
the cost, necessitating project reauthorization by Congress.  Actions are currently 
underway to obtain project authorization and appropriation to initiate 
construction. 

As part of a separate study, in May 2003, DWR informed RD 784, Yuba County, 
and YCWA that their draft Federal Emergency Management Agency (FEMA) 
Flood Mapping Study identified deficient levee sections in the flood protection 
system for the county.  The draft report, which was being prepared by the Corps, 
contained preliminary findings that sections of the WPIC levee and Bear River 
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north levee did not meet standards for the 100-year FEMA flood event, including 
levee height standards.  Once the DWR study was completed, it would be 
provided to FEMA, which would result then map the area protected by these 
levees as a flood hazard zone (i.e., within the 100-year floodplain), unless 
corrective measures were implemented. 

In light of these various flood studies, RD 784, YCWA, and Yuba County have 
initiated a fast-paced program to evaluate potential options for achieving 
certifiable 100-year or better flood protection for the county.  To accelerate 
achievement of this goal in advance of DWR and Corps efforts, RD 784 and 
Yuba County have strengthened their partnership in the formation of the 
Authority to facilitate cooperation and sharing of resources. 

Problem Definition 
Kleinfelder (a geotechnical engineering firm) prepared a report in November 
2003 that identified significant geotechnical problems with the levee foundations 
along most of the Bear River north levee and several reaches of the WPIC levee.  
These levees also have areas that are of concern for erosion.  As discussed above, 
the Corps had already determined that the upper reach of the Bear River north 
levee and most of the WPIC levee do not have adequate height to meet 100-year 
FEMA standards. 

HDR (a water resources engineering firm) was selected in December 2003 as the 
prime contractor to complete geotechnical investigations (by Kleinfelder as a 
subconsultant), prepare environmental documentation (resulting in this report, by 
Jones & Stokes as a subconsultant), and develop design plans and specifications 
to address these levee deficiencies.  In summary, three main factors for levee 
integrity characterize the deficiencies in the project area: 

� levee stability, 

� levee height, and 

� levee susceptibility to erosion. 

Levee Stability 
The first factor for levee integrity is levee stability, which is compromised by 
seepage.  Seepage is a phenomenon wherein water moves outward and 
downward away from the river channel, either through the levee cross section 
(i.e., through-seepage) or below the levee and surrounding land surface (i.e., 
under-seepage) (Figure 1-2).  The key problem associated with seepage is levee 
breach or collapse, which occurs when the earth material within or underlying the 
levee becomes undermined by the pressure of the seeping water.  A subform of 
seepage is the phenomenon of soil piping, which occurs when a void in the earth 
material becomes exploited by moving water, causing the void to rapidly increase 
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and threaten the levee integrity.  Several factors contribute to seepage, including 
high water pressure within the water course (such as during periods of high river 
stage, which are common based on local hydrology) and pervious earth material 
within or underlying the levee (which is an inherent relict condition from 
upstream hydraulic mining in the 19th century). 

Levee Height 
The second factor for levee integrity is levee height.  Determining appropriate 
levee height is a complex evaluation based on many hydrologic and hydraulic 
factors.  The present levees are designed to a profile adopted in 1957; however, 
recent topographic surveys indicate that some levee locations are not up to the 
design profile.  Further, new hydrologic data indicate that the 1957 profile would 
not provide 100-year protection for all areas.  An additional factor in determining 
levee height is the contextual relationship of a given levee within the overall 
flood protection system (i.e., one levee or set of levees cannot be raised to a 
height such that flows would be directed to flood adjacent or downstream areas). 

Levee Susceptibility to Erosion 
The third factor for levee integrity is susceptibility to erosion.  Erosion is the loss 
of levee material by the force of flow, which may be exacerbated by high 
velocities, wind action, and boat wake.  The high variability in stage and flows in 
local water courses results in commensurate variation in the point at which the 
levee is at risk (i.e., at lower flows, the levee toe is at risk to erosion; at higher 
flows, the levee face may be compromised).  The relatively coarse and 
unconsolidated materials in the project area, which comprise the artificial levees, 
are especially susceptible to erosion. 

Project Objectives and Improvements 
The detailed engineering study by the HDR team for the Authority is nearing 
completion.  This study will determine the magnitude of the repair effort 
necessary to achieve FEMA certification and a higher level of protection on the 
Bear River north levee, Feather River east levee, and WPIC west levee.  The 
Authority is evaluating the study results for a plan that will meet following 
objectives: 

� the proposed project provides the greatest level of flood protection possible; 

� the cost will not exceed available funding; 

� the proposed project will not create an increased flood risk problem to 
surrounding levee districts; 
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� the proposed project will be constructed as soon as possible to reduce flood 
risk; and 

� the proposed project is politically, socially, and environmentally acceptable. 

The impact evaluation includes a discussion of the levee improvement for the 
Upper Bear River and WPIC levees (stations 90+00–332.57) and improvements 
to the Lower Bear River (stations 00+0– 90+00) and Feather River levee 
(approximately 2,000 feet upstream of the intersection of the Bear River and 
Feather River levees).  The YCWA is beginning an engineering and 
environmental impact assessment on constructing a setback levee from the Bear 
River levee to the Feather River (Bear River levee setback).  Feasibility-level 
studies indicate the setback would commence at or near Bear River levee station 
90+00 and extend northwest to a point on the proposed Feather River setback 
levee.  Because the Bear River levee setback is in the early planning stages, the 
Authority has decided to assess the environmental effects of strengthening the 
Bear River levee between stations 00+0 and 90+00 and the Feather River levee 
upstream of the intersection with the Bear River levee.  The Authority recognizes 
that these improvements will not be necessary if the Bear River levee setback 
project moves forward.  For purposes of this EIR, the environmental effects of 
constructing flood control improvements between stations 90+00 and 332.57 are 
referred to as the primary levee improvements and improvements downstream of 
station 90+00 are referred to as optional improvements. 

Based on these objectives and the results of the geotechnical analysis, the 
following improvements are recommended. 

Upper Bear River/WPIC Levees 
Upper Bear River.  Improvements to the Bear River north levee required for a 
100-year project include seepage protection, reconstruction of the reach that 
failed as a result of overtopping in 1997, erosion protection, and raising of the 
levee between SR 70 and the WPIC an average of 1.5 feet.  Half of this raise 
(0.75 foot) is required to bring the levee up to the 1957 design profile. 

WPIC.  Improvements to the WPIC levee required for a 100-year project include 
seepage protection, raising of the levee by an average of 0.5–1.0 foot, and 
erosion protection. 

Lower Bear River/Lower Feather River Levees 
The Bear River north levee below SR 70 has adequate height for the 100-year 
event; therefore, raising the levee is not required.  Foundation problems have 
been identified for most of this reach of levee (contributing to an under-seepage 
concern), including the lower 2,000 feet of the Feather River (upstream of the 
Bear River confluence). 
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Related Planning Efforts 
As highlighted above in the historical context discussion, several flood protection 
planning efforts have been conducted or are underway in the project area.  The 
most significant current effort is completion of the EIR for a levee setback 
project for the Bear/Feather Rivers and amendment of the Yuba-Feather 
Supplemental Flood Control Project (Y-FSFCP) Feasibility Report.  This work is 
being performed by a consultant team led by GEI (a water resources engineering 
firm) under contract with YCWA to evaluate a series of flood control 
alternatives, including a setback levee located in the Authority’s planning area as 
part of the grant-funded Proposition 13 program with the State of California.  As 
a result of the DWR/Corps floodplain mapping effort and the concerns raised for 
flood protection in the Authority’s planning area, the potential levee setback 
project is being evaluated as a potential component for resolving the FEMA 
certification requirement (in coordination with the proposed project). The levee 
setback is not considered as an alternative to this project because the scope of RD 
784 (as a member agency of the Authority) is limited at the present time to 
improvements to the existing levee alignments within their operations and 
maintenance jurisdiction.  Acquisition of additional rights-of-way or easements 
beyond the immediate footprint of the existing levees is not within the 
Authority’s objectives for this project.  Other planning efforts are described in 
Chapter 6. 

Regulatory Compliance 
CEQA Compliance 

CEQA requires that state and local government agencies consider the 
environmental consequences of projects over which they have discretionary 
authority before taking action on those projects.  CEQA requires that the lead 
agency (the Authority) prepare an initial study to determine whether an EIR, a 
negative declaration, or a mitigated negative declaration is needed.  An EIR 
would be required if any “potentially significant impacts” were identified that 
could not be mitigated to a less-than-significant level.  A negative declaration 
may be adopted if impacts are considered “less than significant,” and a mitigated 
negative declaration may be adopted if the project would result in less-than-
significant impacts with mitigation measures incorporated into the project. 

As an EIR, this document evaluates the impacts of the proposed project and 
reasonable alternatives.  Mitigation measures are identified to eliminate or reduce 
the magnitude of impacts.  The document is prepared in accordance with the 
State CEQA Guidelines. 
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CEQA Process 

Notice of Preparation 

RD 784 prepared a Notice of Preparation (NOP) for this EIR, which was filed 
with the California State Clearinghouse on report March 22, 2004.  The NOP 
indicated a 30-day review period.  The NOP was also mailed to local, state, and 
federal agencies.  The NOP provided a general description of the proposed flood 
control improvements and major environmental issues that would be addressed in 
the EIR.  (Appendix A.) 

Public and Agency Scoping 

In addition to the formal scoping period, RD 784 conducted a public scoping 
meeting to explain the environmental review process and to receive public and 
agency comments on the EIR.  The meeting was held at the Arboga Community 
Center on April 1, 2004.  Appendix A includes a summary of the comments 
received during the scoping period. 

Draft Environmental Impact Report 

This document is the draft EIR for the Authority’s flood control improvement 
project.  It contains a description of the proposed project, alternatives, 
environmental setting, identification of direct and cumulative impacts, and 
mitigation measures for impacts found to be significant.  The EIR also includes a 
comparative analysis of the impacts associated with the project alternatives. 

Final Environmental Impact Report 

Written and oral comments received in response to the draft EIR are addressed in 
Appendix E that, together with the draft EIR and appropriate revisions, will 
constitute the final EIR. 

Mitigation Monitoring and Reporting Plan 

CEQA requires lead agencies to “adopt a reporting and mitigation monitoring 
program for changes to the project which it has adopted or made a condition of 
project approval in order to mitigate or avoid significant effects on the 
environment.  Although a final mitigation, monitoring, and reporting plan 
(MMP) is not required to be included in the EIR, mitigation measures have been 
clearly identified and described in a manner that will facilitate preparation of the 
MMP. 
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Other Permits and Approvals 
In addition to CEQA compliance, the proposed project is also being reviewed to 
determine the need to obtain permits and approvals under other federal, state, and 
local laws that may be applicable to the project.  While these other permits and 
approvals are independent of the CEQA document, they are being coordinated as 
closely as possible.  This process includes review of the permits and approvals 
identified in Table 1-1.  Other resource-specific permits and approvals are 
discussed with their respective analysis sections.  It is important to note that 
federal permits (as described in the table) or the potential for federal funding may 
require separate compliance documentation under the National Environmental 
Policy Act (NEPA). 

Document Organization 
The document organization is described below. 

� Chapter 1, “Introduction,” describes the proposed project purpose, 
background, and regulatory compliance. 

� Chapter 2, “Project Description,” describes the project area, construction 
methods that will be employed, and the project features (i.e., environmental 
commitments) that have been incorporated into the proposed project to avoid 
or reduce potential project effects. 

� Chapter 3, “Physical Environment,” includes the environmental analysis 
relative to physical parameters.  Components of the study include a setting 
discussion, impact analysis criteria, project effects and significance, and 
applicable mitigation measures. 

� Chapter 4, “Biological Environment,” includes the environmental analysis 
relative to biological parameters.  Components of the study include a setting 
discussion, impact analysis criteria, project effects and significance, and 
applicable mitigation measures. 

� Chapter 5, “Social Environment,” includes the environmental analysis 
relative to social parameters.  Components of the study include a setting 
discussion, impact analysis criteria, project effects and significance, and 
applicable mitigation measures. 

� Chapter 6, “Other Analyses Required by CEQA,” includes environmental 
analyses relative to the potential for growth inducement and cumulative 
effects. 

� Chapter 7, “Alternatives,” provides information on alternatives to the 
proposed project. 

� Chapter 8, “References,” provides information on all printed references and 
personal communications used to prepare the initial study. 
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� Chapter 9, “List of Preparers,” presents an inventory of all those who assisted 
in the preparation of this document. 

Appendices include the NOP, public scoping comments received, data used in 
the air analysis, the common and scientific names of species mentioned in this 
document, and the U.S. Fish and Wildlife Service (USFWS) species list. 
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Chapter 2 
Description of the Proposed Project and 

Alternatives 

This chapter describes the proposed project and alternatives.  The project 
proposes the construction of levee improvements along the WPIC west levee, 
Bear River north levee, and Feather River east levee to reduce the risk of 
flooding within the Authority’s planning area.  The levee improvements are 
intended to reduce potential threats to three factors of levee integrity: stability, 
height, and susceptibility to erosion.  The alternatives to the proposed project are: 

� Alternative 1:  No Project 

� Alternative 2:  Levee Reinforcement Using Alternative Treatment Methods 

� Alternative 3:  Levee Reinforcement and Raising to Provide 200-Year 
Protection 

Proposed Project 
The proposed project includes primary improvements to address levee stability, 
height, and erosion deficiencies, which were identified in the project feasibility 
studies, upstream of Bear River station 90+00 (Figure 2-1).  Implementation of 
these improvements is planned to begin in 2004 and 2005.  In addition to these 
critical improvements, there are optional treatments that may also be 
implemented, at the Authority’s discretion, downstream of Bear River station 
90+00.  These optional improvements may be constructed if the YCWA’s Bear 
River setback levee project is not constructed.  The primary improvements are 
described below, followed by the optional improvements. 

Primary Levee Improvements 
The primary improvements to levee stability are: 

� construct slurry cutoff walls along the Bear River and WPIC levees, 

� construct a seepage berm along the Bear River levee, 

� fill portions of the borrow ditch along the WPIC levee, 
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� relocate Pump Station #6, and 

� construct relief wells along the lower Bear River and Feather River. 

The primary improvement to levee height is: 

� raise Bear River and WPIC levees to comply with levee requirements of the 
Corps and FEMA. 

The primary improvement to susceptibility to erosion is: 

� place riprap or biotechnical bank stabilization along the waterside of the Bear 
River levee and WPIC levee to prevent against wave- and wind-induced 
erosion. 

Detailed descriptions are provided in the following section, and selected 
improvements are illustrated in Figures 2-2–2-7. 

Primary Improvements—Upper Bear River and WPIC 
Levees 

Construct Bear River Slurry Cutoff Wall or Seepage 
Berm 

Stability issues (from seepage) exist along the Bear River levee from station 
90+00 to station 120+00.  To address these issues, either a cutoff wall or a 
seepage berm would be constructed.  The cutoff wall would be approximately 
70 feet deep; the landside seepage berm would be 80 feet wide, extending from 
the existing levee footprint. 

Slurry Cutoff Wall 

The construction of a slurry cutoff wall would use conventional slot trench 
methods: a trench would be excavated through the levee and subsurface materials 
and would then be backfilled with low-permeability materials.  During 
construction, the trench, which would be 2–3 feet wide and extend to depths of 
up to 70 feet, would be kept open using bentonite-water slurry.  The soil 
excavated from the trench would be hauled to a mixing location near station 
100+00, where it would be mixed with hydrated bentonite and cement to reduce 
permeability and increase strength.  The soil-cement-bentonite mixture would 
then be hauled to the levee and backfilled into the trench.  This mixture would 
create an impermeable barrier in the levee. 

During slurry cutoff wall construction, one crew would be able to construct 40–
50 linear feet of slurry wall (for wall depths of approximately 70 feet) in an 
8-hour shift.  It is anticipated that two crews would be working on the Bear River 
levee simultaneously.  Equipment needed for each crew would include a long-
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stick excavator (80-foot reach), three or four dump trucks (10–cubic yard 
capacity each), and two loaders at the mixing location.  Approximately 7,000 
dump truck trips would be necessary to haul material between the excavator and 
the mixing area along the levee.  The mixing area would be used to prepare the 
soil-bentonite mixture and supply bentonite-water slurry.  All of this equipment 
would operate simultaneously for 8–12 weeks. 

Vertical clearance of about 40 feet will be needed for the excavator boom.  
Horizontal clearance of about 10 feet beyond the levee crest may be required for 
excavator swing when loading dump trucks. 

Materials imported to the site would include bentonite, cement, water (if a 
domestic supply is not available nearby), and construction support materials. 

The only permanent facility associated with the construction of the slurry cutoff 
wall would be the slurry wall itself, which may be 2–3 feet wide, up to 70 feet 
deep, and up to 3,000 feet long (existing within the levee cross section).  The 
mixing area would be restored to preproject conditions after the slurry wall is 
constructed. 

Seepage Berm 

The construction of a seepage berm would require importing approximately 
32,000 cubic yards of soil and approximately 10,700 cubic yards of drain rock 
(sand or gravel) using haul trucks.  Soil would be imported from RD 1001 
(approximately 15 miles south of the project area), and drain rock would be 
imported from a permitted source within 25 miles of the project area.  
Approximately 1,600 truck trips would be required to import all of the soil, and 
540 truck trips would be required to import the drain rock.  The area of the berm 
footprint would first be flattened and cleared, using a scraper, to prepare the area 
for placement of the drain rock.  The drain rock would be placed on the barren 
soil within the berm footprint to provide an area of hydrostatic pressure release.  
The imported soil would then be placed, using a large bulldozer, and compacted 
using a sheepsfoot compactor.  Four bulldozers and 4 compactors would be 
working at once. 

Disturbance may occur up to 100 feet from the seepage berm footprint during 
construction.  In addition, a permanent 10-foot-wide easement would be 
purchased adjacent to the toe of the berm to allow access to the berm and levee 
for maintenance purposes.  Construction would last approximately 60 days. 

The seepage berm would begin adjacent to the levee at approximately one-third 
the levee’s height and extend out 80 feet.  The only permanent facility associated 
with the construction of the berm would be the berm itself, which would measure 
approximately 80 feet wide and 3,000 feet long.  Staging areas and other areas 
disturbed by construction would be returned to preproject conditions after the 
berm is constructed. 
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Three staging areas for the project would be necessary to accommodate mixing, 
offices for the contractor, stockpiling materials, and the storage of equipment and 
materials.  All staging areas would avoid sensitive areas such as wetlands and 
other habitats that would otherwise not be disturbed as a result of the project.  
Staging Area 1 would be located along the landside of the WPIC between 
Stations 290+00 and 312+00.  Staging Area 2 would be located at the confluence 
of the Bear River and WPIC and would be at Stations 160+00 to the confluence 
on the Bear, and from Station 0+00 to 12+00 on the WPIC.  Staging Area 3 
would be located just west of SR 70, on the landside of the north levee at Station 
140+00 on the Bear River.  Staging Areas 1 and 2 would be used for slurry wall 
mixing and staging of equipment for work on the WPIC and Upper Bear River.  
Staging Area 3 would be used for work conducted on the Lower Bear and 
Feather River, as well as offices for the contractor. 

Reconstruct Bear River Levee 

As a result of both stability and height issues, the Bear River levee requires 
reconstruction from station 121+00 to station 140+00 to stabilize the levee.  This 
is the approximate area of breach that occurred during the 1997 floods.  The 
levee would be dismantled and reconstructed to a height approximately 0.5 foot 
higher than the existing levee crown. 

Reconstruction would begin with two scrapers dismantling the levee to the 
existing ground level.  Approximately 72,000 cubic yards of levee material 
would be excavated and stockpiled in the main staging area.  At least half of this 
material would not be suitable for use in levee reconstruction because of its 
permeability properties.  It is estimated that up to 43,000 cubic yards of material 
would need to be imported to the project area, and the remaining material would 
come from the existing levee stockpile.  Approximately 4,300 truck trips would 
be required to import the necessary materials from RD 1001, and an equal 
number of trips would be needed to transport spoils offsite.  The levee would be 
reconstructed using two bulldozers and two compactors.  It is anticipated that 
reconstruction would last up to 60 days. 

Raise Bear River Levee 

Portions of the Bear River levee between stations 158+50 and 169+00 need to be 
raised to meet freeboard standards.  The levee would be raised an average of 
1.5 feet by adding soil materials to the landside and crown of the levee. 

To raise the levee, four haul trucks would import 8,500 cubic yards of soil from 
RD 1001 and would place the material adjacent to the existing levee.  
Approximately 20 truck trips a day would be necessary to deliver all the material.  
Two bulldozers would position the material, while two compactors compacted it 
into place.  The footprint of the levee would increase by 7.5 feet.  In addition, a 
10-foot easement would be purchased to allow access for levee maintenance.  It 
is anticipated that this portion of the levee could be raised in 30 days. 
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Fill WPIC Borrow Ditch 

A borrow ditch exists along the west side of the WPIC levee.  It was likely 
created during the construction of the railroad berm.  Although it is not openly 
connected to another waterway or channel, it supports vegetation and associated 
wildlife.  The presence of the borrow ditch compromises the stability of the 
WPIC levee because hydrostatic pressure from the adjacent canal cannot be fully 
contained by the available soil material.  Portions of the borrow ditch would be 
filled to an elevation equal to the existing ground surface. 

The filling of portions of the borrow ditch (along the WPIC from its confluence 
with the Bear River to station 45+00, from station 95+00 to station 106+50, and 
from station 115+00 to station 120+00) would occur during the dry season (i.e., 
between June and October) and would include the removal of vegetation using a 
bulldozer, the tilling of the area to loosen the dirt, and the filling of the trench 
with borrow material.  Approximately 40,000 cubic yards of borrow material 
would be used to fill the trench to the adjacent ground level.  Trucks would 
import the material from a permitted source in RD 1001.  Up to 4,000 truck trips, 
occurring over a period of 60 days, would be necessary to import all the material.  
Two bulldozers would place the materials, and two sheepsfoot compactors would 
compact the soils into place. 

Construct WPIC Slurry Cutoff Wall 

The construction of a slurry cutoff wall on portions of the WPIC levee would 
reduce seepage in the levee by creating a low-permeability barrier and effectively 
dispersing hydrostatic pressure.  Between stations 148+00 and 165+00, a 
36-foot-deep slurry wall would be constructed, and between stations 252+50 and 
261+50, a 35-foot-deep slurry wall would be constructed. 

The conventional slot trench method would be used, as described above for the 
Bear River slurry cutoff wall.  During slurry wall construction, one crew would 
be able to construct up to 100 linear feet of slurry wall (for wall depths of up to 
36 feet) in an 8-hour shift.  A bentonite-soil mixing area would be constructed on 
the landside of the WPIC, near station 220+00.  The anticipated construction 
duration is 8–10 weeks, with construction crews working up to 7 days a week.  
Each of the sites above would require a full crew.  Therefore, two crews would 
work on the WPIC levee at the same time. 

Raise WPIC Levee Crown—Unchanged Footprint 

To increase freeboard, the WPIC levee crown would be raised from its 
confluence with the Bear River (station 0+00) to station 137+00 and from station 
200+50 to station 296+00.  The southern reach (station 0+00 to station 137+00) 
would be raised by an average of 0.8 foot.  The reach between stations 200+50 
and 296+00 would be raised an average of 0.5 foot.  Under this improvement, the 
levee footprint would be unchanged. 
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Approximately 14,000 cubic yards of soil (9,000 cubic yards between stations 
0+00 and 137+50 and 5,000 cubic yards between stations 200+50 to 296+00) 
would be imported using haul trucks.  The material would come from RD 1001.  
A total of 1,400 truck trips would be required; there would be approximately 16 
truck trips a day, using two trucks, over a period of 90 days.  Two bulldozers and 
two compactors (one each at each site) would be needed to place and position 
material on the levee crown.  There would be no change in the levee footprint 
because all the material would be placed on the crown.  Disturbance may occur 
up to 100 feet from the levee in these locations.  However, the area would be 
returned to preproject conditions after construction is completed. 

Raise WPIC Levee—Widened Footprint 

Portions along the WPIC between stations 296+00 and 332+50 need to be raised 
to accommodate freeboard standards.  The crown would be raised an average of 
1.2 feet by adding soil to the levee crown as well as the waterside slope of the 
levee, increasing the levee footprint. 

Raising the levee by extending the footprint into the water would include the 
construction of a ramp on the landside of the levee to allow access to the levee.  
The ramp would be 12 feet wide and 60 feet long, made of imported material, 
and constructed using a bulldozer in a location where it would have the least 
effect on existing resources.  Staging of equipment would be primarily on the 
levee crown, but some equipment would be kept adjacent to the landside of the 
levee.  Approximately 17,000 cubic yards of material would be imported using 
haul trucks.  Bulldozers would push the material onto the waterside of the levee 
and crown, and compactors would position the material.  The levee footprint 
would be extended by 6 feet.  Four bulldozers and four compactors would be 
necessary to complete the full levee raise in 30 days.  The area disturbed for the 
construction of the ramp and staging areas would be returned to preproject 
conditions after construction is completed. 

Implement Erosion-Control Measures 

To minimize erosion along the waterside banks of the Bear River and WPIC, four 
control measures are under evaluation: 

� riprap (engineered rock) placed on levee slopes, 

� buried rock revetment on waterside levee berms, 

� biotechnical bank stabilization, and 

� instream rock groin. 
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Riprap 

Portions of the levee slopes may be protected with riprap.  Approximately 
7,000 cubic yards (3,500 cubic yards each between Bear River stations 150+00–
170+00 and WPIC stations 250+50–270+50) of 2–3-foot riprap would be placed 
in a layer approximately 1 foot thick on the waterside of the levee to protect 
against erosional forces, such as wind and waves.  The placement of riprap would 
require one excavator and one loader for each site.  The loader would bring the 
riprap from a permitted source, within 25 miles of the project area, and would 
dump it within 100 feet of the levee.  The excavator would then move the riprap 
from the stockpile to the waterside of the levee.  It is anticipated that the 
placement of exposed riprap on the Bear River and WPIC levees would take 
approximately 30 days at each site.  Areas disturbed by the equipment or riprap 
stockpiling would be returned to preproject conditions after construction was 
completed. 

Buried Rock Revetment 

The revetment trench (potentially between Bear River stations 150+00–170+00) 
would be constructed using an excavator and cranes.  The excavator would first 
excavate 11,200 cubic yards of levee material from the waterside toe of the levee.  
This material would be stockpiled in a staging area and would either be used as 
part of another component of this project (i.e., pump station relocation) or would 
be disposed of offsite.  The movement of this material would require two haul 
trucks to make approximately 20 trips a day each for 30 days.  The trench would 
then be backfilled with 9,400 cubic yards of 2–3-foot riprap material.  The riprap 
would come from a permitted quarry within 25 miles of the project area.  The 
importation of the riprap would require approximately 940 truck trips, or three 
haul trucks making approximately 11 trips a day for 30 days.  Approximately 
2,000 cubic yards of excavated material would then be used to cap the trench. 

Biotechnical Bank Stabilization 

As an alternative to riprap or buried rock revetment, biotechnical bank 
stabilization may be implemented.  Biotechnical treatment uses engineered 
vegetation features to provide a living structure integrated with the bank to 
prevent erosion.  Treatments may include brush boxes, wattles, layers, or other 
similar techniques.  Construction would primarily involve planting and 
implementation with hand tools.  An excavator may be used, where access is 
permitted, to prepare the bank substrate, depending on the treatment type.  
Vegetative materials may be collected from pruning existing vegetation onsite or 
near the project area (transported by light-duty truck in fewer than five trips of 
less than 5 miles). Vegetation, or other biotechnical structures, would be placed 
from the low flow channel to the top of the riverbank.  Construction would take 
approximately 30 days.  Effects on existing vegetation would be minimized. 
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Instream Rock Groin 

As an alternative to the bank stabilization methods discussed above, an instream 
rock groin could be constructed to divert flows from the area of erosion.  The 
groin would be constructed using riprap in the low-flow stream channel.  It 
would be one to two rows of large rock placed directly on the streambed to 
redirect streamflows.  The groin would act as a berm, directing flows away from 
the north bank of the Bear River. The construction of the groin would require 
approximately 2,000 cubic yards of riprap material and 100 truck trips.  Trucks 
would dump rock on top of the levee and an excavator would be used to place the 
riprap within the channel.  The riprap would be 2 to 4 feet in diameter to ensure 
that it would not be displaced during high flows.  It is expected that construction 
would take approximately 30 days. 

Relocate Pump Station #6 

Pump Station #6 is located just west of SR 70 and north of the Bear River north 
levee.  The pump station has decreased the levee stability because of its 
proximity to the levee.  Relocating the pump station would involve dismantling 
the existing pump station and constructing a replacement facility approximately 
150 feet north of the existing location.  The area between the new and old 
locations would be backfilled to increase levee stability. 

The existing pump station would be removed using a crane and waste materials 
would be disposed of offsite by truck.  Approximately four truck trips would be 
necessary to remove the waste to a permitted disposal or recycling facility.  An 
additional four truck trips would be required to import the new pump station 
materials.  A crane would place the new pump, and hand crews would secure it.  
The pump relocation/replacement would last approximately 7 days.  The area 
between the new and old pump stations would be filled with approximately 
5,300 cubic yards of borrow material.  This material could be imported from 
RD 1001, or the remainder of soil excavated during the Bear River levee 
reconstruction could be used.  If the material was imported, it would require 
270 truck trips.  The material would be placed and compacted by simultaneously 
using a bulldozer and a compactor.  It is anticipated that relocation of the pump 
station, and the associated backfill, would last up to 30 days. 

Optional Improvements—Lower Bear River and 
Feather River Levees 

Construct Relief Wells 

To mitigate under-seepage beneath the lower Bear (stations 0+00–90+00) and 
Feather River levees, relief wells could be used by themselves or in coordination 
with a seepage barrier.  Relief wells are passive systems that would be 
constructed near the landside toe of the levee.  The wells are designed to alleviate 
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excess seepage pressures at depth to reduce the potential for high exit gradients 
and boiling of material near the levee toe during high river stage.  The wells 
would be spaced 100 feet apart and may extend to depths of about 40 to 120 feet. 

During relief well construction, a typical well-drilling rig will be used to drill to 
the required depth and construct the well (including well casing, gravel pack 
material, and well seal) beneath the ground surface.  The drill rig would likely be 
an all-terrain, track-mounted rig that could access the well locations from the 
levee crest.  A concrete-lined V-shaped ditch will be constructed to collect well 
discharge and transfer flows from the well to an existing pump station.  A riser 
pipe will be constructed under the ground surface at each well to facilitate 
inspection and maintenance, with a removable cover flush with the ground 
surface.  Restoration of the disturbed work area would be required. 

Construction of each well and the lateral drainage system will take approximately 
5–10 days.  Additional time (about 2 weeks) may be required for site restoration. 

Equipment needed to construct the wells will include the drill rig, an equipment 
support vehicle, and a water supply truck.  A trench excavator or backhoe will be 
required to install the lateral drain line. 

Materials imported to the site will include well casing, sand and gravel, concrete, 
drain pipe, and other materials needed for construction.  Areas along the levee 
crest may be used to store equipment and supplies during construction of each 
well. 

For the relief wells, permanent facilities will include the well itself and 
associated lateral drains.  Inspection of the relief wells will be required at least on 
an annual basis, and observation of flow from the wells will be required during 
high river stages.  The wells will be test pumped every 2 years, and the discharge 
water from those tests will be trucked offsite to a central disposal, as appropriate. 

Alternatives 

Alternative 1—No Project 
As required by CEQA, a No-Project Alternative has been included to allow the 
Authority to compare the impacts of approving the proposed project with the 
impacts of not approving the proposed project. 

Under the No-Project Alternative, none of the proposed flood control 
improvements would occur on the WPIC, Bear River, and Feather River levees.  
Reconstructing Pump Station #6 would not occur.  Because no flood control 
improvements would occur, the level of protection from flooding provided by the 
levees and pump station would not change from existing conditions. 
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Alternative 2—Levee Reinforcement Using 
Alternative Treatment Methods 

Alternative 2 includes alternative treatment methods to address the stability of 
the WPIC, Bear River, and Feather River levees.  Alternative 2 would also 
include raising portions of the levees to provide protection from a 100-year flood 
event. 

Levees would be reinforced using an alternative seepage control method, such as 
constructing a cutoff wall with the deep soil-mixing (DSM) method.  
Constructing a DSM cutoff wall would eliminate the need to construct berms or 
relief wells along the Bear River levee and relief wells along the Feather River 
levee.  The proposed erosion treatments on the waterside of the Bear River and 
WPIC levees and relocation of Pump Station #6, which are described in the 
proposed project, would also be constructed as part of Alternative 2. 

The DSM method would require the use of large-diameter augers that would mix 
the soil with cement and bentonite in place to create the low-permeability DSM 
cutoff wall at the required depths.  The DSM cutoff wall would extend through 
the permeable layers underlying the levee core and tie into a deeper less 
permeable layer.  To provide a working platform on the levee crest for the DSM 
equipment, the upper portion of some segments of the levee will require 
excavation.  Mostly likely, the crown of the WPIC levee will need to be 
degraded.  Typically, DSM equipment requires a working area approximately 30 
feet wide.  The Bear and Feather River levees are much wider than the WPIC 
levee; therefore, the need to lower the crown of these levees is eliminated or 
reduced.  Constructing the DSM seepage barrier is expected to require at least 
two construction seasons. 

Alternative 3—Levee Reinforcement and Raising to 
Provide 200-Year Flood Protection Alternative 

Alternative 3 is composed of treatments to address the stability of levees along 
the WPIC, Bear River, and Feather River and includes raising the levees to 
provide protection from a 200-year flood event. 

Treatments to improve the stability of the WPIC, Bear River, and Feather River 
levees would be the same as those described for the proposed project.  These 
treatments include constructing slurry cutoff walls in portions of the Bear River 
and WPIC levees, constructing a seepage berm along the Bear River levee, filling 
portions of the borrow ditch located immediately west of the WPIC levee, 
relocating Pump Station #6, constructing relief wells along the lower Bear and 
Feather River levees, and treating areas along the Bear River and WPIC levees 
that may be susceptible to erosion. 

To provide protection from a 200-year flood event, the height of the WPIC, Bear 
River, and Feather River levees would be increased.  Increasing the height of the 
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levees would require widening the footprint of the levee.  The footprint of the 
Bear River and Feather River levees would be increased on the landside of each 
levee.  The WPIC levee height would be increased by placing fill on the 
waterside of the levee because the railroad and overhead transmission lines are 
located immediately adjacent to the landside slope of the levee. 

Constructing the levee stability treatments is expected to last two construction 
seasons.  Increasing the height of the levees is expected to require 3 years to 
complete and would begin concurrent with construction of the levee treatment 
elements. 



Chapter 3 
Physical Environment 



 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
3-1 

August 2004

J&S 04-023

 

Chapter 3 
Physical Environment 

This chapter provides environmental analyses relative to physical parameters of 
the project area.  Components of this study include a setting discussion, impact 
analysis criteria, project effects and significance, and applicable mitigation 
measures.  This chapter is organized as follows: 

� Section 3.1, Hydrology and Water Quality; 

� Section 3.2, Geology and Soils; 

� Section 3.3, Transportation and Traffic; and 

� Section 3.4, Air Quality. 
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Section 3.1 
Hydrology and Water Quality 

Introduction 
This section analyzes the project’s potential effects related to hydrology and 
water quality. 

Existing Conditions 

Climate & Precipitation 
The project area is located in California’s Central Valley, between the cities of 
Sacramento and Marysville.  The area is characterized by a typical Mediterranean 
climate with warm, dry summers and wet, cool winters.  Most of the area’s 
rainfall occurs between November and April, with an average annual total of 
21.5 inches (Western Regional Climate Center 2004b).  The 10-year, 24-hour 
estimated precipitation1 ranges between 2.8 and 3.2 inches and the 100-year, 
24-hour estimated precipitation ranges between 4 and 5 inches.  Average monthly 
temperature and precipitation data for a nearby weather station at Marysville, 
based on a 55-year period of record, are presented in Table 3.1-1 (Western 
Regional Climate Center 2004a). 

                                                      
1 The 10-year, 24-hour precipitation estimate refers to the approximate amount of rainfall that is expected to fall 
over a 24-hour period during a 10-year storm event, i.e., an event that has a 10% probability of occurring during a 
normal year. 
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Table 3.1-1.  Monthly Temperature and Precipitation Averages for data collected at Marysville from 1948 
to 2003 

Month 
Minimum 

Temperature (ºF) 
Mean 

Temperature (ºF) 
Maximum 

Temperature (ºF) 
Average Total 

Precipitation (inches) 

January 38.0 46.0 54.1 4.40 

February 41.7 51.4 61.1 3.51 

March 44.3 55.3 66.3 2.95 

April 47.9 60.8 73.7 1.64 

May 53.6 67.7 81.8 0.65 

June 58.9 74.4 90.1 0.23 

July 61.9 79.1 96.3 0.04 

August 60.3 77.3 94.4 0.08 

September 57.2 73.5 89.7 0.34 

October 50.8 65.2 79.6 1.29 

November 43.1 53.9 64.7 2.82 

December 38.3 46.6 54.9 3.58 

Annual 49.7 62.6 75.6 21.53 
 

Topography, Hydrology & Hydraulics 
Elevation in the project area ranges from approximately 35 feet above mean sea 
level (msl) along the Bear River, downstream of Rio Oso, to 50 feet msl along 
the WPIC.  The area is relatively flat with slopes ranging from approximately 
0 to 5% north of the Bear River levees and to the east of the WPIC levees.  The 
steepest slopes (approximately 25%) occur immediately next to the levees. 

Surface Water Hydrology 

The project area lies within the Sacramento River Basin, which includes a 
number of watersheds recognized as hydrologic subareas by DWR.  The basin 
has a surface area of 27,210 square miles, with its major river systems consisting 
of the Sacramento River and it tributaries, Feather, Yuba, Bear, Pit, and 
American rivers (Central Valley Regional Water Quality Control Board 1998).  
The Sacramento River drains to the Sacramento–San Joaquin River Delta 
(Delta), which subsequently empties into San Francisco Bay.  The Delta system 
is generally regarded as the most important water body in California.  It is used 
extensively for both recreational and commercial purposes, supports diverse flora 
and fauna, and provides most of the State’s agricultural and urban water supplies.  
Within the basin, the major water features near the project area are the Feather, 
Bear, and Yuba rivers. 
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Feather River 

Feather River flows from the confluence of the North, Middle and South Feather 
River Forks at Lake Oroville, through the Thermalito Afterbay, and ultimately 
south to the Sacramento River.  The Feather River drains an area of 
approximately 5,500 square miles at its confluence with Bear River and 
3,600 square miles at Lake Oroville (MBK Engineers and Flood Control Study 
Team 2002a).  Tributaries to the Feather River include Yuba and Bear Rivers, 
North and South Honcut Creeks, and Jack and Simmerly Sloughs (EDAW et al. 
2003).  Flows in the Feather River are primarily controlled by precipitation 
events, and by releases from Lake Oroville and the New Bullards Bar Reservoir, 
located on the Yuba River (EDAW et al. 2003).  Feather River flows are shown 
in Figure 3.1-1.  Mean monthly flows are shown in Table 3.1-2. 

Table 3.1-2.  Monthly Mean Streamflows (cubic feet per second) in the Feather, Yuba, and Bear Rivers 

Month Feather River (1902–2001) Yuba River (1944–2001) Bear River (1929–2001) 

January 5478 4103 898 

February 6999 4676 1225 

March 7332 4223 1057 

April 8331 3856 732 

May 6809 3570 265 

June 3591 2212 73 

July 1827 927 17 

August 1477 899 18 

September 1353 828 20 

October 1576 840 55 

November 2264 1147 158 

December 3860 2800 492 
 

Bear River and WPIC 

Bear River originates in the vicinity of Emigrant Gap and Lake Spaulding at the 
Sierra Nevada foothills and flows southwest to intersect the Feather River 
upstream of the city of Nicolaus (Yuba County 1994).  The entire Bear River 
drainage area is 550 square miles (MBK Engineers and Flood Control Study 
Team 2002a).  Main tributaries to the Bear River are Greenhorn, Wolf, Rock, and 
Dry Creeks (EDAW et al. 2003).  Large waterbodies along the river include 
Rollins Reservoir, Camp Far West Reservoir, Dutch Flat Afterbay, and Drum 
Afterbay (Smithson et al. 2002).  Although major importation and diversion of 
Bear River water occurs via conveyance facilities owned by the Pacific Gas & 
Electric Company (PG&E) and Nevada Irrigation District (NID), the Bear 
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River’s flows remain largely unaffected upstream of the city of Wheatland (Yuba 
County 1994). 

Bear River flows downstream of Camp Far West Reservoir are primarily derived 
from Dry Creek and the WPIC.  Water releases from Camp Far West Reservoir 
to the Bear River only occur when the reservoir’s water level exceeds the 
spillway elevation and typically only during the winter months (Ramos pers. 
comm. 2004).  Dry Creek drains a portion of the foothills and receives imported 
irrigation water via the Tarr Ditch System from the Wolf Creek drainage in 
Nevada County (Yuba County 1994).  Imported water to Dry Creek averages 
about 11,200 acre-feet (Yuba County 1994).  Flows in the WPIC are derived 
from Reeds and Hutchinson Creeks, Best Slough, and probably some agricultural 
runoff.  Flow data for the WPIC were not available.  However, maximum 
estimated flood flows in the Bear River and WPIC are included below in the 
Flooding section. 

Bear River flows near Wheatland (U.S. Geological Survey [USGS] gaging 
station 11407000) are shown in Figure 3.1-2.  Mean monthly flows in Bear River 
downstream of Camp Far West Reservoir are shown in Table 3.1-2 and range 
from 17 cubic feet per second (cfs) in July to 1225 cfs in February.  During the 
dry summer months, Bear River flows sometimes decrease to zero at the USGS 
gaging site near Wheatland (Smithson et al. 2002). 

Flooding 

Flood protection on the Bear and Feather rivers is generally provided by 
reservoirs and levees.  Reservoirs on the Feather River (e.g., Oroville) can 
provide flood protection by capturing high flows, and releasing the water after 
the storm event has ended and the flood threat is minimal.  The amount of flood 
control space in a reservoir is a function of the time of the year and the seasonal 
accumulation of precipitation on the reservoir drainage basin (MBK Engineers 
and Flood Control Study Team 2002b).  The storage capacity for flood control at 
Lake Oroville and New Bullards reservoirs is 750,000 acre-feet and 
170,000 acre-feet, respectively.  Generally these reservoirs are operated so the 
maximum flood storage capacity is available from November through March 
(MBK Engineers and Flood Control Study Team 2002b). 

Unlike the Feather River, levees are the main source of flood protection along the 
Bear River downstream of Camp Far West Reservoir.  Although Camp Far West 
Reservoir can provide some flood protection (approximately 5,000 acre-feet), the 
reservoir is generally not operated to control floods on the Bear River (Ramos 
pers. comm. 2004).  However, as mentioned in the project description, some of 
the levees along the Bear River and WPIC do not currently meet the freeboard 
requirements for 100-year flood protection. 

To provide 100-year flood protection, FEMA requires that levees have at least 
three feet of freeboard, which is the vertical distance between the water level and 
the top of the levee (U.S. Army Corps of Engineers 2001).  Peak water surface 
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elevations during a 100-year flood event in the WPIC are expected to range from 
59.2 to 59.3 feet.  Water surface elevations in the Bear River within the project 
area are expected to range from 53.7 to 58.2 feet during the 100-year flood event.  
Normal water surface elevations in the Bear River and WPIC are typically 
40 feet.  (Kleinfelder 2004.) 

Predicted Bear River and WPIC flows during a 2-yr, 10-yr, 100-yr and 200-yr 
flood event are listed in Table 3.1-3 (Reinhardt pers. comm. 2004).  Flows in the 
Bear River and WPIC during a 100-year flood event are expected to be 
approximately 47,000 and 7,100 cfs, respectively (Reinhardt pers. comm. 2004).  
The 100-year design flows for the Feather River flood system upstream and 
downstream of the Bear River are 300,000 and 320,000 cfs, respectively (MBK 
Engineers and Flood Control Study Team 2002a). 

Table 3.1-3.  Estimated Flood Flows in the Bear River and WPIC  

Flood Event Bear River Flows (cfs) WPIC Flows (cfs) 

2-year 10,100 640 

10-year 27,200 3,100 

100-year 46,800 7,100 

200-year 52,500 9,400 

cfs = cubic feet per second. 
 

Groundwater Hydrology 

The project area is included in the Central Valley regional aquifer system.  As 
identified in a 2003 DWR publication, California’s Groundwater—Bulletin 118, 
the Central Valley regional aquifer system is divided into three hydrologic 
regions:  the Sacramento River, the San Joaquin River, and Tulare Lake 
(California Department of Water Resources 2003a).  The Sacramento Valley 
groundwater basin is one of the groundwater basins in the Sacramento River 
hydrologic region.  It has eighteen sub-basins:  Red Bluff, Corning, Colusa, 
Bend, Antelope, Dye Creek, Los Molinos, Vina, West Butte, East Butte, North 
Yuba, South Yuba, Sutter, North American, South American, Solano, Yolo, and 
Capay Valley subbasins.  The project area is in the southern portion of the 
Sacramento River hydrologic region and is located within the South Yuba sub-
basin (California Department of Water Resources 2003a). 

The South Yuba sub-basin has a surface area of 89,000 acres and is adjacent to 
the North Yuba, Sutter, and North American sub-basins (California Department 
of Water Resources 2003a).  The South Yuba sub-basin is bounded on the north 
by the Yuba River, on the west by the Feather River, on the south by the Bear 
River, and on the east by the Sierra Nevada.  Along Yuba River, Feather River, 
and Honcut Creek, highly permeable floodplain deposits provide for large 
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amounts of groundwater recharge within the sub-basin (California Department of 
Water Resources 2003a). 

Groundwater elevations in the South Yuba sub-basin recently ranged from about 
150 feet in the northwest region of the basin to about 30 feet in the southwest 
corner near the confluence of the Feather and Bear Rivers (California 
Department of Water Resources 2003a).  Near the project area, groundwater 
levels have risen from a low of 30 feet below the land surface in the mid-1970s to 
present levels of approximately 10 to 16 feet below the land surface or 
groundwater elevations of about 28 to 34 feet (California Department of Water 
Resources 2003b).  The groundwater level increase is a result of increasing 
surface water irrigation supplies and reduced groundwater pumping (California 
Department of Water Resources 2003a). 

Water Quality 

Surface Water Quality 

Bear River and WPIC 

Water quality data for Bear River near the project area is limited.  However, 
recent data (Table 3.1-4) indicates the water quality is generally good (U.S. 
Geological Survey 2004).  The State Water Resources Control Board (SWRCB) 
in compliance with the federal Clean Water Act (CWA), Section 303 (2002) has 
prepared a list of impaired water bodies in the State of California.  The list 
includes a priority schedule for the development of total maximum daily loads 
(TMDLs) for each contaminant or “stressor” impacting the water body.  Bear 
River is considered to be an impaired water body by the SWRCB.  The pollutant 
or stressor in the river, downstream of Camp Far West Reservoir, is diazinon and 
the pollutant upstream of the reservoir is mercury (State Water Resources 
Control Board 2002).  Agriculture is the likely source of diazinon to the river 
(State Water Resources Control Board 2002). 
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Table 3.1-4.  Bear and Feather River Water Quality Data 

Constituent 
Water Quality 

Objective 
Feather River at Nicolaus 

(1996–1998) 
Bear River near 

Wheatland (1999–2002) 

Temperature <2.5ºFa 15.2ºC 18ºC 

Flow (cfs)  359 290 

Electrical conductivity (µS/cm)  84 107 

Dissolved oxygen (mg/l) 7.0b 10.5 9.6 

pH (standard units) 6.5 to 8.5c 7.7 7.7 

Suspended sediment (mg/l) narratived 36.5 15.6 

Alkalinity (mg/l as CaCO3)  34.2 36 

Notes: 
mg/L = milligrams per liter 
µS/cm = microsiemens per centimeter 
a Regional Water Quality Control Board (RWQCB) Basin Plan water quality objective for allowable 

change from controllable factors 
b RWQCB Basin Plan water quality objective 
c RWQCB Basin Plan water quality objective; <0.5 allowable change from controllable factors 
d RWQCB Basin Plan narrative objective:  water shall not contain constituent in concentrations that 

would cause nuisance or adversely affect beneficial uses 
 

No water quality data is available for Dry Creek or the WPIC.  However, the 
water quality of these water bodies is expected to reflect the land uses within the 
watershed, in this case primarily agriculture.  Agricultural runoff is characterized 
by constituents such as fertilizers, herbicides, and pesticides, and often contains 
bacteria, high nutrient content and dissolved solids. 

Feather River 

Recent water quality data for the Feather River is shown in Table 3.1-4.  In 
general, the Feather River has low nutrient concentrations, low quantities of trace 
metals, adequate dissolved oxygen (DO) levels for aquatic organisms, neutral 
pH, and moderate alkalinity (EDAW et al. 2003).  However, the SWRCB lists 
the River as impaired for diazinon, group A pesticides, mercury, and an 
unidentified toxin (State Water Resources Control Board 2002).  Agriculture, 
urban runoff, and storm sewers are the likely sources of diazinon to the Feather 
River.  Agriculture also is the main source of group A pesticides to the river.  
Mercury enters the river from abandoned mines.  The unknown toxin’s source 
has not been identified (State Water Resources Control Board 2002). 
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Groundwater Quality 

Based on a 2003 DWR report, California’s Groundwater-Bulletin 118, Update 
2003 (California Department of Water Resources 2003a), the majority of the 
groundwater in the South Yuba sub-basin is characterized by a calcium 
magnesium bicarbonate type or a magnesium calcium bicarbonate type.  A 
magnesium bicarbonate type characterizes the northwest area of the sub-basin 
(California Department of Water Resources 2003a).  Groundwater quality in the 
sub-basin is generally good with no documented impairments.  Total dissolved 
solids (TDS) concentrations are typically less than 500 milligrams per liter 
(mg/l), with concentrations ranging from 141 to 686 mg/l (California Department 
of Water Resources 2003a). 

Environmental Impacts 
Assessment Methods 

Impacts on hydrology and water quality that could result from construction 
activities were qualitatively evaluated on the basis of construction practices and 
materials to be used, the location and duration of the activities, and the potential 
for water-quality or beneficial-use degradation of water bodies near the proposed 
project.  Operational impacts on surface hydrology and water quality were 
evaluated qualitatively on the basis of the proposed project’s potential to 
significantly alter surface runoff patterns, increase the quantity of runoff, or 
generate additional sources of pollution.  It is assumed that standard pollution 
prevention measures, including erosion and sediment control measures, good 
housekeeping, proper control of nonstormwater discharges, and hazardous spill 
prevention and response measures, will be implemented as part of the project 
design.  The need for pollution prevention measures is reiterated throughout this 
section where appropriate and where potential water quality impacts are likely to 
occur. 

Regulatory Setting 

Federal 

Clean Water Act 

The CWA is the primary federal law that protects the quality of the nation’s 
surface waters, including lakes, rivers, and coastal wetlands.  It operates on the 
principle that all discharges into the nation’s waters are unlawful unless 
specifically authorized by a permit; permit review is the CWA’s primary 
regulatory tool.  The following paragraphs provide additional details on specific 
sections of the CWA. 
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CWA Permits for Fill Placement in Waters and Wetlands 
CWA Section 404 regulates the discharge of dredged and fill materials into 
“waters of the United States,” which include oceans, bays, rivers, streams, lakes, 
ponds, and wetlands.  Project proponents must obtain a permit from the Corps for 
all discharges of dredged or fill material into waters of the United States, 
including wetlands, before proceeding with a proposed activity.  Before any 
actions that may impact surface waters are carried out, a delineation of 
jurisdictional waters of the United States must completed, following Corps 
protocols (Environmental Laboratory 1987), in order to determine whether the 
project area encompasses wetlands or other waters of the United States that 
qualify for CWA protection.  These include any or all of the following. 

� Areas within the ordinary high water mark (OHWM) of a stream, including 
non-perennial streams with a defined bed and bank and any stream channel 
that conveys natural runoff, even if it has been realigned. 

� Seasonal and perennial wetlands, including coastal wetlands. 

Wetlands are defined for regulatory purposes as areas “inundated or saturated by 
surface or ground water at a frequency and duration sufficient to support, and that 
under normal circumstances do support, a prevalence of vegetation typically 
adapted for life in saturated soil conditions” (33 Code of Federal Regulations 
[CFR] 328.3, 40 CFR 230.3). 

Section 404 permits may be issued only for the least environmentally damaging 
practicable alternative.  That is, authorization of a proposed discharge is 
prohibited if there is a practicable alternative that would have less adverse 
impacts and lacks other significant adverse consequences. 

CWA Permits for Stormwater Discharge 
CWA Section 402 regulates construction-related stormwater discharges to 
surface waters through the National Pollutant Discharge Elimination System 
(NPDES) program, administered by the U.S. Environmental Protection Agency 
(EPA).  In California, the SWRCB is authorized by the EPA to oversee the 
NPDES program through the Regional Water Quality Control Boards 
(RWQCBs) (see related discussion under “Porter-Cologne Water Quality Control 
Act” below).  The NPDES program provides for both general permits (those that 
cover a number of similar or related activities) and individual permits. 

NPDES General Permits.  Most construction projects that disturb 1 acre of land 
or more are required to obtain coverage under the NPDES General Permit for 
Storm Water Discharges Associated with Construction Activity (General Permit), 
which requires the applicant to file a public notice of intent to discharge 
stormwater and to prepare and implement a stormwater pollution prevention plan 
(SWPPP).  The SWPPP includes a site map and a description of proposed 
construction activities, along with demonstration of compliance with relevant 
local ordinances and regulations, and an overview of the best management 
practices (BMPs) that will be implemented to prevent soil erosion and discharge 
of other construction-related pollutants that could contaminate nearby water 
resources.  Permittees are further required to conduct annual monitoring and 
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reporting to ensure that BMPs are correctly implemented and effective in 
controlling the discharge of stormwater-related pollutants.  Projects constructed 
in California Department of Transportation (Caltrans) facilities or rights-of-way 
must comply with the requirements of Caltrans’ statewide NPDES permit, which 
has requirements similar to those of the General Permit. 

Individual NPDES Permits.  All point source discharges to waters of the United 
States not covered by a general permit are required to apply for an individual 
NPDES permit with the RWQCB.  The RWQCB then issues waste discharge 
requirements (WDRs) and monitoring provisions to ensure compliance with 
CWA standards. 

Federal Flood Insurance Program 

Congress, alarmed by increasing costs of disaster relief, passed the National 
Flood Insurance Act of 1968 and the Flood Disaster Protection Act of 1973.  The 
intent of these acts is to reduce the need for large publicly funded flood control 
structures and disaster relief by restricting development on floodplains. 

FEMA administers the National Flood Insurance Program (NFIP) to provide 
subsidized flood insurance to communities that comply with FEMA regulations 
limiting development on floodplains.  FEMA issues Flood Insurance Rate Maps 
(FIRMs) for communities participating in the NFIP.  FIRMs delineate flood 
hazard zones in the community. 

Executive Order 11988 

Executive Order 11988 (Floodplain Management) addresses floodplain issues 
related to public safety, conservation, and economics.  It generally requires 
federal agencies constructing, permitting, or funding a project to: 

� avoid incompatible floodplain development, 

� be consistent with the standards and criteria of the NFIP, and 

� restore and preserve natural and beneficial floodplain values. 

Executive Order 11990 

Executive Order 11990 requires federal agencies to follow 
avoidance/mitigation/preservation procedures, with public input, before 
proposing new construction in wetlands.  It generally requires: 

� Avoidance of wetlands 

� Minimizing activities in wetlands 

� Coordination with the Corps and Section 404 regarding wetlands mitigation 
needs 
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State 

Porter-Cologne Water Quality Act 

Overview 
The Porter-Cologne Water Quality Control Act, passed in 1969, articulates with 
the CWA (see “Clean Water Act” above).  It established the SWRCB and divided 
the state into nine regions, each overseen by an RWQCB.  The SWRCB is the 
primary state agency responsible for protecting the quality of the state’s surface 
and groundwater supplies, but much of its daily implementation authority is 
delegated to the nine RWQCBs, which are responsible for implementing CWA 
Sections 401, 402, and 303(d).  In general, the SWRCB manages both water 
rights and statewide regulation of water quality, while the RWQCBs focus 
exclusively on water quality within their regions.  The project area is under the 
jurisdiction of the Central Valley RWQCB (Region 5). 

Basin Plans and Water Quality Objectives 
The Porter-Cologne Act provides for the development and periodic review of 
water quality control plans (basin plans) that designate beneficial uses of 
California’s major rivers and groundwater basins and establish narrative and 
numerical water quality objectives for those waters.  Beneficial uses represent the 
services and qualities of a water body (i.e., the reasons why the water body is 
considered valuable), while water quality objectives represent the standards 
necessary to protect and support those beneficial uses.  Basin plans are primarily 
implemented by using the NPDES permitting system to regulate waste discharges 
so that water quality objectives are met (see discussion of the NPDES system in 
the “Clean Water Act” section above).  Basin plans are updated on a regular 
basis, and provide the technical basis for determining waste discharge 
requirements and taking enforcement actions. 

A basin plan has been adopted for the Sacramento River Basin (Central Valley 
Regional Water Quality Control Board 1998).  Existing beneficial uses of the 
Bear River comprise municipal and domestic supply, agricultural supply, power 
generation, contact and non-contact water recreation, warm and cold freshwater 
habitat, and wildlife habitat (Central Valley Regional Water Quality Control 
Board 1998).  Potential beneficial uses of Bear River are migration of aquatic 
organisms, and spawning, reproduction, and/or early development.  Beneficial 
uses of Feather River are municipal and domestic supply, agricultural supply, 
contact and non-contact recreation, warm and cold freshwater habitat, migration 
of aquatic species, wildlife habitat, and spawning, reproduction, and/or early 
development (Central Valley Regional Water Quality Control Board 1998). 

Water Quality Objectives by Region.  The RWQCBs have set water quality 
objectives for all surface waters in their respective regions (including the Bear 
and Feather rivers) for the following substances and parameters:  ammonia, 
bacteria, biostimulatory substances, chemical constituents, color, dissolved 
oxygen, floating material, oil and grease, pH, pesticides, radioactivity, salinity, 
sediment, settleable material, suspended material, tastes and odors, temperature, 
toxicity, and turbidity.  Specific objectives for concentrations of chemical 
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constituents are applied to bodies of water based on their designated beneficial 
uses (Central Valley Regional Water Quality Control Board 1998). 

Beneficial uses of groundwater in the basin have been designated as follows:  
municipal and domestic supply, agricultural supply, and industrial service and 
process supply.  Water quality objectives applicable to all groundwaters have 
been set for bacteria, chemical constituents, radioactivity, tastes and odors, and in 
Region 5, for toxicity as well (Central Valley Regional Water Quality Control 
Board 1998). 

Section 1601, California Department of Fish and Game 

Under Sections 1601–1607 of the California Fish and Game Code, the California 
Department of Fish and Game (DFG) regulates projects that affect the flow, 
channel, or banks of rivers, streams, and lakes.  Sections 1601 and 1603 require 
public agencies and private individuals respectively to notify and enter into a 
streambed or lakebed alteration agreement with DFG before beginning 
construction of a project that will: 

� divert, obstruct, or change the natural flow or the bed, channel, or bank of 
any river, stream, or lake; or 

� use materials from a streambed. 

Section 1601 contains additional prohibitions against the disposal or deposition 
of debris, waste, or other material containing crumbled, flaked, or ground 
pavement where it can pass into any river, stream, or lake. 

Sections 1601–1607 may apply to any work undertaken within the 100-year 
floodplain of any body of water or its tributaries, including intermittent stream 
channels.  In general, however, it is construed as applying to work within the 
active floodplain and/or associated riparian habitat of a wash, stream, or lake that 
provides benefit to fish and wildlife.  Sections 1601–1607 typically do not apply 
to drainages that lack a defined bed and banks, such as swales, or to very small 
bodies of water and wetlands such as vernal pools. 

Local 

Yuba County General Plan 

The Yuba County General Plan Volume II (Yuba County 1996) outlines guiding 
policies related to flooding.  A general objective of the plan is to maintain and 
improve existing regulations protecting properties from hazards and constraints 
to development.  Policies to support this objective are listed below: 

153-Open Space Conservation Policy (OSCP)—All proposals for dams and 
levees shall be carefully reviewed by the County to assure that potential hazards 
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are not created by their construction or the manner of their construction.  
Proposals for dam and levee construction shall be coordinated with the State 
Reclamation Board and DWR, Division of Dam Safety. 

155-OSCP—Natural waterways shall be protected from unnecessary alteration 
whenever flood protection structures or other forms of construction are proposed. 

Plumas Lake Specific Plan 

The Plumas Lake Specific Plan, which covers approximately 5000 acres of land 
near SR 70 between the developed Olivehurst community and the Bear River, 
has a unique set of policies and development standards which apply to the project 
area (Yuba County 1993).  The plan’s guiding goals and policies related to water 
quality and hydrology are listed below. 

Goals 
1. Provide a drainage system to convey and collect storm water runoff in an 

efficient and cost effective manner. 

2. Encourage 100-year protection from flooding in which pumps are not a 
critical element.  This may be accomplished by providing storage equivalent 
to the volume of developed runoff anticipated from a 100-year, 24 hour 
storm event. 

3. Prepare a long range, area wide Master Drainage Plan for the region 
comprising RD 784.  (Involves Yuba County and RD 784.) 

Drainage Policies 
Yuba County and RD 784 shall jointly prepare a long range, area wide Master 
Drainage Plan for the Plumas Lake Specific Plan area and the surrounding lands. 

1. Yuba County Department of Public Works and RD 784 shall amend, as 
necessary, and then adopt the Master Storm Drainage Concept for the Plumas 
Lake Specific Plan Area. 

2. Yuba County shall require that projects proposed prior to implementation of 
a Master Drainage System provide detention basins and storm drainage 
conveyance systems consistent with the Storm Drainage Master Plan. 

3. Until a Master Drainage plan is prepared and constructed, drainage for new 
developments and subdivisions shall contain all storm water flows that are in 
excess of 90 percent of peak predevelopment conditions on-site and prevent 
them from entering adjacent properties and the street system. 

4. Site development standards for drainage systems shall be determined by the 
Yuba County Department of Public Works, the Department of Planning and 
Building and RD 784. 

5. Interim drainage solutions that are implemented prior to the construction of a 
master drainage system may be required to tie into the overall system at 
implementation of the overall Master Plan. 
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6. Developers and subdividers shall contribute, via fees and/or construction of 
Master Plan Facilities, to funding for drainage improvements and Right of 
Way acquisitions necessary to implement the Master Drainage Plan and any 
interim solutions that are necessary to provide drainage for their proposed 
projects prior to construction of an area wide system. 

7. Development being proposed in areas constrained by FEMA 100-year flood 
plain designations will be required to obtain all necessary approvals from 
federal, state, and local agencies prior to development of any land shown 
within the flood plain. 

Significance Criteria 
For the purposes of this analysis, an impact was considered to be significant and 
to require mitigation if it would result in any of the following. 

� Alteration in the quantity or quality of surface runoff. 

� Degradation of water quality; violation of any water quality standards or 
waste discharge requirements. 

� Substantial alteration of the existing drainage pattern of the site or area, such 
that flood risk and/or erosion and siltation potential would increase. 

� Placement of structures that would impede or redirect floodflows within a 
100-year floodplain. 

� Exposure of people, structures, or facilities to significant risk from flooding, 
including flooding as a result of the failure of a levee or dam. 

� Creation of or contribution to runoff that would exceed the capacity of an 
existing or planned stormwater management system. 

� Reduction in groundwater quantity or quality. 

Impacts 

Upper Bear and WPIC Levee Improvements 

Strengthening 

Impact WR-1:  Water Quality Impacts as a Result of Levee 
Strengthening along the Upper Bear River and WPIC 
Construction activities involving soil disturbance, excavation, cutting/filling, 
stockpiling, and grading for these proposed projects would introduce the 
potential for increased erosion and sedimentation, with subsequent effects on 
water quality.  During the levee improvement activities, areas of bare soil would 
be exposed to erosive forces.  Bare soils are much more likely to erode than 
vegetated areas because of the lack of dispersion, infiltration, and retention 
properties created by covering vegetation.  If precautions are not taken to contain 



Three Rivers Levee Improvements Authority  Hydrology and Water Quality

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
3.1-15 

August 2004

J&S 04-023

 

contaminants, construction activities could discharge contaminants or sediments 
directly to the Bear River or WPIC or produce contaminated storm water runoff 
(nonpoint-source pollution), a major contributor to the degradation of water 
quality.  In addition, hazardous materials associated with construction equipment 
could adversely affect water quality if spilled or stored improperly. 

The potential impacts on water quality during construction are considered 
significant.  To reduce this impact to a less–than-significant level, a SWPPP will 
be prepared, which will meet the requirements of the RWQCB and will be a 
condition of the General Permit.  The SWPPP is described in Section 3.2, 
Geology and Soils. 

Impact WR-2:  Drainage Pattern and Surface Runoff Impacts as a 
Result of Levee Strengthening along the Upper Bear River and WPIC 
During construction of the proposed levee strengthening components, surface 
runoff and drainage patterns may change slightly.  These changes are not 
expected to result in a substantial increase in the amount of runoff from the 
levees because impenetrable surfaces would not increase.  Runoff generated from 
lands protected by the levees is addressed in the Plumas Lakes Specific Plan.  
The change in drainage patterns and surface runoff is considered less than 
significant.  No mitigation is required. 

Impact WR-3:  Groundwater Quantity Impacts as a Result of Levee 
Strengthening along the Upper Bear River and WPIC 
Completion of the proposed project’s components would not create substantial 
amounts of impermeable surfaces, which would increase surface runoff and/or 
prevent groundwater infiltration.  In addition, the slurry walls will only be 
installed in certain sections of the levees and would not impede substantial 
amounts of groundwater recharge from the river or the WPIC.  Therefore, 
groundwater recharge within the project area, following implementation of the 
project, will be similar to the existing recharge.  This impact is considered to be 
less-than-significant.  No mitigation is required. 

Raising 

Impact WR-4:  Water Quality Impacts as a Result of Levee Raising 
Water quality impacts attributable to levee raising would be similar to those 
described in Impact WR-1.  Water quality impacts would be reduced to a less-
than-significant level by implementing the SWPPP, described in Section 3.2, 
Geology and Soils. 

Impact WR-5:  Drainage Pattern and Surface Runoff Impacts as a 
Result of Levee Raising 
Increasing the height of the levees may result in a slight change in surface runoff 
and drainage patterns.  These changes are not expected to result in a substantial 
increase in the amount of runoff from the levees because the impenetrable 
surfaces would not increase.  Runoff generated from lands protected by the 
levees is addressed in the Plumas Lakes Specific Plan.  The change in drainage 
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patterns and surface runoff is considered less than significant.  No mitigation is 
required. 

Impact WR-6:  Flooding Impacts as a Result of Levee Raising along 
the Upper Bear River and WPIC 
Flooding impacts within or near the project area during or following construction 
are expected to be minimal.  Constructing the proposed project would reduce the 
risk of flooding along the lower Bear River and WPIC by improving the levees to 
minimize existing seepage and erosion.  Upgrading the Bear River and WPIC 
levees to provide protection from a 100-year flood event is not expected to 
increase the potential for downstream flooding.   

An element of the proposed project includes raising segments of the upper Bear 
River and WPIC levees to meet the 1957 design profile plus three feet of 
freeboard.  In addition, the WPIC and Bear River levees are proposed to be raised 
an additional 0.5 to 1-feet.   This action would ensure the levees would safely 
pass the 1 in 100 annual exceedance probability (AEP) event.   The proposed 
levee raising would result in a beneficial impact on areas protected by the WPIC 
and Bear River levees.   

The Corps and The Reclamation Board initiated the Systems Evaluation Project 
during the 1990’s to restore levee to design conditions for the entire Sacramento 
Rive Flood Control Project.  Subsequently, recent court decisions have concluded 
that the State is obligated to ensure that the flood control system can perform as 
designed.  A systematic strengthening of the flood control system levees has been 
ongoing.  In recent years the State has been working with local flood protection 
districts to strengthen and/or raise levees that do not meet the basic design 
standards.  As the levee system is continually reinforced and repaired, it becomes 
increasingly less likely levees will fail before overtopped.  Restoring the WPIC 
and Bear River levees to the 1957 design profile would meet the State’s 
obligation to ensure that the flood control system performs as designed.  
Restoring the heights of these levees is believed to fall under the category of 
levee maintenance as defined by The Reclamation Board.  The additional levee 
raise will require Reclamation Board approval.    

Hydraulic modeling indicates that the proposed raising of the Bear River and 
WPIC levees would not substantially change the water surface elevation for the 
WPIC, Bear River, or Feather River during flood events.  The proposed levee 
raise does not resulting in a measurable decrease in the level of flood protection 
provided by adjacent flood control districts.  This impact is considered less than 
significant.  

The increase in river stages resulting solely from the proposed project would be 
short-term.  As discussed in Chapter 6 “Other Analyses Required by CEQA” 
other planned flood control projects when assessed in combination with the 
proposed project would result in a reduction in river stage in the Bear River and a 
slight increase in river stage in the Feather River.    
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Impact WR-7:  Groundwater Quantity Impacts as a Result of Levee 
Raising 
Groundwater quantity would not be expected to decrease during construction to 
raise the levees because no groundwater pumping would occur.  Completion of 
the proposed components would not create substantial amounts of impermeable 
surfaces, which would increase surface runoff and/or prevent groundwater 
infiltration.  The levee improvements would not substantially alter groundwater 
infiltration or affect the groundwater quantity.  This impact is considered to be 
less-than-significant.  No mitigation is required. 

Lower Bear and Feather River Improvements Option 

Strengthening 

Impact WR-8:  Water Quality Impacts as a Result of Levee 
Strengthening along the Lower Bear and Feather Rivers 
Water quality impacts attributable to levee raising along the lower Bear and 
Feather River levees would be similar to those described in Impact WR-1.  Water 
quality impacts would be reduced to a less-than-significant level by 
implementing the SWPPP, described in Section 3.2, Geology and Soils. 

Impact WR-9:  Drainage Pattern and Surface Runoff Impacts as a 
Result of Levee Strengthening along the Lower Bear and Feather 
Rivers 
Increasing the stability of the lower Bear and Feather River levees may result in a 
slight change in surface runoff and drainage patterns.  These changes are not 
expected to result in a substantial increase in the amount of runoff from the 
levees because the impenetrable surfaces would not increase.  Runoff generated 
from lands protected by the levees is addressed in the Plumas Lakes Specific 
Plan.  The change in drainage patterns and surface runoff is considered less than 
significant.  No mitigation is required. 
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Section 3.2 
Geology and Soils 

Introduction 
This section provides: 

� an overview of geologic and soil conditions in the project area, 

� an overview of known geologic hazards in the project area, 

� a description of relevant environmental regulations, and 

� an assessment of potential geology- and soil-related impacts. 

Existing Conditions 

Geology and Soils 
The subject reaches of the WPIC west levee, Bear River north levee, and Feather 
River east levee (subject levee reaches) are located on a broad, gently sloping 
alluvial plain that slopes west from the Sierra Nevada foothills toward the 
Sacramento River.  The relatively large-scale (1:62,500) regional geologic map 
compiled by Helly and Harwood (1985) and modified by Kleinfelder (2003) 
indicates that the subject reaches of the Feather River east levee and Bear River 
north levee are underlain by Quaternary alluvium (Figure 3.2-1), which typically 
consists of unconsolidated gravel, sand, silt, and clay.  The subject reach of the 
WPIC west levee is underlain by Quaternary alluvium and the semiconsolidated 
alluvium of the slightly older Riverbank Formation. 

The native soils located on level to gently sloping terrain adjacent to the subject 
levee reaches are mapped as Hollenbeck silty clay loam, San Joaquin loam, and 
Shanghi silt loam (Lytle 1998).  The Hollenbrook and San Joaquin soils typically 
consist of moderately deep to deep, moderate to fine-textured soils underlain by a 
strongly cemented duripan at depths ranging from 25 to 65 inches.  The Shanghi 
silt loam soil typically consists of very deep, stratified silt and silt loam.  All 
three soils contain appreciable amounts of clay and are potentially expansive.  
Runoff from these soils is slow, and the hazard of erosion is slight, primarily as a 
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result of the low-slope gradients that characterize most of the terrain adjacent to 
the subject levee reaches (Lytle 1998). 

Recent geotechnical investigations conducted by Kleinfelder (2003) revealed that 
the subject reaches of the Bear River north levee and the WPIC west levee are 
constructed of earthen fill, consisting of medium stiff to very stiff clay, sandy 
clay, silt, and sandy silt fill, with some thin, localized layers of loose to dense 
sand, silty sand, and clayey sand.  The levee crowns are surfaced with gravel and 
are 10–100 feet wide.  Levee slope gradients on the waterside are generally on 
the order of 3:1 (horizontal:vertical).  Levee slope gradients on the landslide are 
generally on the order of 2:1.  The native foundation soils and sediments 
encountered beneath the subject levee reaches are generally comparable to those 
described by Lytle (1998) and Helly and Harwood (1985). 

The type of drilling equipment used by Kleinfelder (2003) precluded making 
direct measurements of groundwater depth.  Using alternative methods, they 
estimated that the depth to the groundwater table ranged from 20 to 35 feet below 
the crown of the Bear River north levee and WPIC west levee in November 
2003.  Groundwater elevations are expected to vary seasonally in response to 
fluctuations in rainfall, river stage, and irrigation practices. 

No site-specific geotechnical data were available for the subject reach of the 
Feather River east levee at the time this section was prepared.  Based on the 
regional soil and geologic maps compiled by Lytle (1998) and Kleinfelder (2003) 
(Figure 3.2-1), the composition and physical properties of the foundation soils 
and sediments underlying the subject reach of the Feather River east levee are 
likely similar to those of the foundation soils and sediments underlying the Bear 
River north levee (described above). 

Geologic and Seismic Hazards 

Surface Fault Rupture Hazards 

The Alquist-Priolo Earthquake Fault Zoning Act (Alquist-Priolo Act), which was 
signed into law by the California State Legislature in 1972, requires the State 
Geologist to delineate all active fault traces in the state and to delineate 
appropriately wide Earthquake Fault Zones around these fault traces.  The 
purpose of this and other requirements of the Alquist-Priolo Act is to prevent the 
construction of habitable structures near active faults without first conducting 
detailed fault-rupture hazard investigations (Hart and Bryant 1997). 

For the purpose of fault zonation under the Alquist-Priolo Act, the California 
Geological Survey defines “active” faults as those that show evidence of surface 
displacement during the Holocene (i.e., within the last 11,000 years).  Faults that 
show evidence of displacement within the Pleistocene (i.e., between 11,000 and 
1.6 million years ago) are considered to be “potentially active.” 
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There are no active faults, potentially active faults, or Alquist-Priolo Earthquake 
Fault Zones in the vicinity of the project area (Kleinfelder 2003; Jennings 1994).  
The closest active fault is the Dunnigan Hills Fault, which is located 
approximately 20 miles west of the project area.  Accordingly, the project area is 
not likely to be affected by surface fault rupture. 

Ground-Shaking Hazards 

In 1996, the California Division of Mines and Geology released a probabilistic 
seismic hazard assessment report to aid in the evaluation of seismic ground-
shaking hazards in California (Peterson et al. 1996).  The report contains a 
probabilistic seismic hazard map of California that depicts the peak horizontal 
ground acceleration values for 10% probability of exceedance in 50 years (i.e., 
a 0.2% probability in 1 year).  The peak horizontal ground acceleration values 
depicted on the map represent probabilistic estimates of the ground-shaking 
intensity likely to occur in a given area as a result of characteristic earthquake 
events on active faults; these values can be used to assess the relative seismic 
ground-shaking hazard for a given region. 

The probabilistic peak horizontal ground acceleration value assigned to the 
region of Yuba County in which the project area is located ranges from 
approximately 0.1g to 0.2g (where “g” is the acceleration caused by gravity).  In 
general terms, these data indicate that the seismic ground-shaking hazard in the 
project area is relatively low and that the project area is unlikely to be subject to 
strong seismic ground shaking in the near future. 

Liquefaction Hazards 

Liquefaction is a process by which soils and sediments lose shear strength and 
fail during episodes of intense seismic ground shaking.  The susceptibility of a 
given soil or sediment to liquefaction is primarily a function of local groundwater 
conditions and inherent soil properties, such as grain size, texture, and bulk 
density.  Poorly consolidated, well sorted, water-saturated fine sands and silts 
within 50 feet of the ground surface are typically considered to be the most 
susceptible to liquefaction; dense soils and sediments that contain more coarse or 
fine materials and/or that are located above the groundwater table are generally 
less susceptible to liquefaction. 

Although groundwater exists at relatively shallow depths beneath the project area 
(described above), the levee soils and the foundation soils that occur along the 
subject reaches of the Bear River north levee and the WPIC west levee generally 
consist of poorly sorted, medium dense to hard alluvium (Kleinfelder 2003) that 
is not susceptible to liquefaction. 

No site-specific geotechnical or groundwater data were available for the subject 
reach of the Feather River east levee at the time this section was prepared.  Based 
on the regional soil and geologic maps compiled by Lytle (1998) and Kleinfelder 
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(2003) (Figure 3.2-1), the composition and physical properties of the foundation 
soils and sediments underlying the subject reach of the Feather River east levee 
are likely similar to those of the foundation soils and sediments underlying the 
Bear River north levee (described above).  Accordingly, the foundation soils and 
sediments underlying the subject reach of the Feather River east levee are 
probably not susceptible to liquefaction. 

Levee Bank Erosion Hazards 

During a recent survey of the project area, Kleinfelder (2003) noted two locations 
where the subject levee embankments have been eroded by wave action and 
channel flows (Figure 3.2-1). 

To evaluate the potential for further bank erosion to occur on the waterside of 
subject levee embankments, Kleinfelder (2003) conducted a bank erosion 
analysis using estimated flow velocities for a 100-year flood event.  Flow 
velocities in the subject reaches of the Bear River and the WPIC resulting from a 
100-year flood event were estimated to range from approximately 0.4 to 2.2 feet 
per second.  Published guidelines suggest that unlined earthen channels with a 
composition similar to that of the subject levee reaches can withstand flow 
velocities as high as 3.5 feet per second without eroding.  Based on these results, 
the bank erosion potential for the waterside of the subject levee reaches was 
characterized as very low. 

Bank erosion potential along the subject reach of the Feather River east levee had 
not been evaluated at the time this section was prepared. 

Mass Movement Hazards 

The terrain adjacent to the subject levee reaches is generally level or nearly level 
and is not susceptible to landslides or other types of mass movement.  To 
evaluate the stability of the considerably steeper subject levee embankments, 
Kleinfelder (2003) and Rice (2004a, 2004b) used computer software and 
geotechnical data collected during recent field and laboratory investigations to 
model the two types of mass movement most likely to affect the subject levee 
reaches: seepage-related failures and rotational slides occurring along defined 
failure planes. 

The potential for seepage and seepage-related failures was modeled for numerous 
locations along the subject levee reaches (Figure 3.2-1) by calculating the 
hydrostatic pressure gradient, or “exit gradient,” that would exist between the 
landward toe of the subject levee embankments and the estimated water surface 
elevation in the Bear River and WPIC during a 100-year flood event (Kleinfelder 
2003; Rice 2004a, 2004b).  An exit gradient of 0.5 is the maximum gradient 
recommended by the Corps; exit gradients greater than 0.5 indicate a potential 
for seepage and seepage-related failures.  Exit gradients calculated for the 
evaluated cross sections of the subject levee reaches ranged from 0.1 to 1.4 
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(Kleinfelder 2003; Rice 2004a, 2004b) (Figure 3.2-1), indicating that numerous 
segments of the subject levee reaches are susceptible to seepage and seepage-
related failures. 

The potential for rotational slides was also modeled at several representative 
levee cross sections (Figure 3.2-1), using two potential 100-year flood event 
scenarios and one earthquake scenario that used probabilistic ground-shaking 
intensities generated by the California Geological Survey and USGS (Peterson et 
al. 1996).  The output from the slope stability model used for this analysis is a 
unitless ratio known as the factor of safety, which represents the ratio of resistive 
forces to and driving forces acting about the center of an assumed failure plane.  
The factor of safety for subject levee reaches ranged from 1.3 to 2.2, which 
exceeds the factor of safety standards recommended by the Corps for levee 
embankments.  In general, these results indicate that the subject levee reaches are 
not susceptible to rotational slope failures in their current configuration. 

The potential for seepage, seepage-related failures, and rotational slides along the 
subject reach of the Feather River east levee had not been evaluated at the time 
this section was prepared. 

Settlement Hazards 

In-situ cone penetration soundings and ex-situ compression tests were conducted 
to evaluate the potential for the subject levee soils and underlying native 
foundation soils to consolidate and settle under increased loads (Kleinfelder 
2003).  In general, the results of these field and laboratory tests indicate that the 
levee soils and underlying foundation soils that occur along the subject reaches of 
the Bear River north levee and the WPIC west levee are well consolidated and 
have a low to moderate potential to consolidate and settle when subjected to 
increased loads.  Additionally, because the subject reaches of the Bear River and 
WPIC levees have been in place for many years, it is believed that most potential 
settlement has already occurred and that further settlement is unlikely 
(Kleinfelder 2003). 

The potential for settlement to occur along the subject reach of the Feather River 
east levee had not been evaluated at the time this section was prepared.  Based on 
the regional soil and geologic maps compiled by Lytle (1998) and Kleinfelder 
(2003) (Figure 3.2-1), the composition and physical properties of the foundation 
soils and sediments underlying the subject reach of the Feather River levee are 
likely similar to those of the foundation soils and sediments underlying the 
subject reach of the Bear River north levee (described above).  Accordingly, the 
foundation soils and sediments underlying the subject reach of the Feather River 
levee probably have a low to moderate potential to consolidate and settle when 
subjected to increased loads. 
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Environmental Impacts 

Assessment Methods 
Potential impacts related to geology and soils were analyzed qualitatively, based 
on a review of best available information for the project area and on the 
professional judgment of engineers and earth scientists from Kleinfelder and 
Jones & Stokes.  Analysis focused on the proposed project’s potential to increase 
the risk of personal injury, loss of life, and damage to property as a result of 
existing and reasonably foreseeable geologic hazards in the project area. 

Regulatory Setting 

Section 402 of the Clean Water Act/National Pollutant 
Discharge Elimination System 

Section 402 of the CWA establishes a framework for regulating municipal and 
industrial stormwater discharges under the NPDES program.  The EPA has 
delegated to the SWRCB the authority for administering the NPDES program in 
California, where it is implemented by the state’s nine RWQCBs.  Under the 
NPDES Phase II Rule, any construction activity disturbing 1 acre or more must 
obtain coverage under the General Permit.  General Permit applicants are 
required to prepare both a notice of intent to obtain coverage under the General 
Permit and a SWPPP.  The SWPPP describes the BMPs that will be implemented 
to avoid adverse effects on receiving water quality as a result of construction 
activities, including earthwork. 

Yuba County Grading Ordinance 

Proponents of projects in Yuba County that involve excavations (cuts) more than 
2 feet deep or fills more than 1 foot deep must comply with the requirements of 
the Yuba County Grading Ordinance.  Depending on the extent of the proposed 
cut and fill, compliance with these requirements may require the submittal of a 
detailed grading plan, soils engineering report, engineering geology report, and 
liquefaction study.  In all instances, the project applicant must prepare and 
implement an erosion control plan that details BMPs that will be implemented to 
control stormwater runoff, erosion, and sedimentation until final approval of 
grading operations is issued by the Yuba County Department of Public Works. 
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Significance Criteria 
For the purpose of this analysis, the proposed project was considered to have a 
significant impact and require mitigation if it would: 

� expose people or structures to potential substantial adverse effects, including 
the risk of loss, injury, or death involving 

� rupture of a known earthquake fault, as delineated on the most recent 
Alquist-Priolo Earthquake Fault Zone Maps issued by the State 
Geologist for the area or based on other substantial evidence of a known 
fault; 

� strong seismic ground shaking; 

� seismic-related ground failure,  including liquefaction; 

� landslides; 

� result in substantial soil erosion or the loss of topsoil; 

� be located on a geologic unit or soil that is unstable or that would become 
unstable as a result of the project and potentially result in on- or off-site 
lateral spreading, subsidence, liquefaction or collapse; or 

� be located on expansive soil, as defined in Table 18-1-B of the Uniform 
Building Code, creating substantial risks to life or property (International 
Conference of Building Officials 1994). 

Impacts 

Upper Bear and WPIC Levee Improvements 

Strengthening 

Impact GEO-1:  Potential Accelerated Erosion and Sedimentation 
Resulting from Construction-Related Ground Disturbance 
The grading, trenching, drilling, and other earthwork that would be conducted 
during construction of the various levee improvements would result in substantial 
ground and vegetation disturbance.  These disturbances would increase the 
hazard of erosion and could temporarily increase erosion and sedimentation rates 
above existing levels.  Because most of the earthwork would be conducted on 
and immediately adjacent to the subject levee reaches, accelerated erosion and 
sedimentation resulting from construction-related ground and vegetation 
disturbance would not result in the loss of appreciable quantities of topsoil 
resources.  However, it could adversely affect water quality in the WPIC, the 
Bear River, and other receiving waters. 

To address this concern and to comply with the provisions of the Yuba County 
Grading Ordinance and the State’s NPDES Construction Activity General 
Permit, the project proponent will prepare and implement a SWPPP.  The 
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SWPPP will specify BMPs that will be implemented to control stormwater 
runoff, erosion, sediment, and hazardous materials used during project 
construction.  The BMPs will be maintained until all areas disturbed during 
construction have been adequately revegetated and stabilized. 

The specific BMPs that will be incorporated into the SWPPP will be determined 
during the final stages of project design.  However, the SWPPP is likely to 
include one or more of the following standard practices, which are commonly 
used during the construction and postconstruction phases of levee improvement 
projects. 

� Timing of Construction.  Conduct earthwork during the dry season. 

� Staging of Construction Equipment and Materials.  Stage construction 
equipment and materials on the landside of the subject levee reaches.  To the 
extent possible, stage equipment and materials in areas that have already 
been disturbed. 

� Soil and Vegetation Disturbance.  Minimize ground and vegetation 
disturbance during project construction by establishing designated equipment 
staging areas, ingress and egress corridors, spoils disposal and soil stockpile 
areas, and equipment exclusion zones prior to the commencement of any 
grading operations. 

� Grading Spoils.  Stockpile soil and grading spoils on the landside of the 
subject levee reaches, and install sediment barriers (e.g., silt fences, fiber 
rolls, straw bales) around the base of stockpiles to intercept runoff and 
sediment during storm events.  If necessary, cover stockpiles with geotextile 
fabric to provide further protection against wind and water erosion. 

� Sediment Barriers.  Install sediment barriers on graded or otherwise 
disturbed slopes as needed to prevent sediment from leaving the project site 
and entering nearby surface waters. 

� Hazardous Materials.  Use and store hazardous materials, such as vehicle 
fuels and lubricants, in designated staging areas located away from surface 
waters.  Implement a spill prevention and control plan that specifies 
measures that will be used to prevent, control, and clean up hazardous 
material spills. 

� Site Stabilization.  Install plant materials to stabilize cut and fill slopes and 
other disturbed areas once construction is complete.  Plant materials may 
include an erosion control seed mixture or shrub and tree container stock.  
Temporary structural BMPs, such as sediment barriers, erosion control 
blankets, mulch, and mulch tackifier, may be installed as needed to stabilize 
disturbed areas until vegetation becomes established. 

Implementation of the BMPs specified in the erosion control plan and SWPPP 
would substantially reduce the potential for accelerated erosion and 
sedimentation to occur as a result of construction-related ground and vegetation 
disturbance.  Therefore, this impact is considered less than significant.  No 
mitigation is required. 
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Impact GEO-2:  Potential Adverse Effects Resulting from Surface 
Fault Rupture 
There are no active faults, potentially active faults, or Alquist-Priolo Earthquake 
Fault Zones located in or adjacent to the project area.  Therefore, there would be 
no impact.  No mitigation is required. 

Impact GEO-3:  Potential Adverse Effects Resulting from Seismic 
Ground Shaking and Liquefaction 
The results of a recent, probabilistic seismic hazard assessment published by the 
California Geological Survey and USGS (Peterson et al. 1996) indicate that the 
project area is unlikely to experience strong seismic ground shaking in the near 
future.  With the exception of a few localized sand lenses, the subject levee and 
foundation soils generally consist of poorly sorted, medium dense to hard 
alluvium (Kleinfelder 2003) that is not susceptible to liquefaction.  
Implementation of the proposed project would not substantially alter the 
composition of the subject levee or foundation soils or increase their 
susceptibility to liquefaction.  Furthermore, implementation of the proposed 
project would not involve the construction of habitable structures that might 
sustain damage from ground shaking or liquefaction and endanger people during 
a seismic event.  Therefore, there would be no impact.  No mitigation is required. 

Impact GEO-4:  Potential Effects of Proposed Actions on Levee 
Bank Stability 
To identify potential levee stability issues in the project area, Kleinfelder (2003) 
and Rice (2004a; 2004b) modeled the stability of several representative levee 
cross sections for two types of mass movement that often affect manufactured 
levee embankments: rotational slides that occur along defined failure planes and 
mass movement induced by through-seepage and under-seepage.  The results of 
their analyses indicate that the subject levee embankments are generally not 
susceptible to rotational slides, but several levee segments have high hydrostatic 
exit gradients that exceed standards recommended by the Corps (Figure 3.2-1), 
and, therefore, may experience seepage and fail during high river stages. 

The seepage berm, relief well, slurry wall, landside borrow ditch fill, and levee 
reconstruction components of the proposed project would substantially reduce 
the potential for seepage and seepage-related levee failures by reducing 
hydrostatic exit gradients.  Accordingly, implementation of the proposed project 
would have a beneficial impact on levee bank stability. 

Impact GEO-5:  Potential Effect of Proposed Actions on Levee Bank 
Erosion 
Evidence of localized, accelerated erosion caused by wave action and channel 
flows was recently identified at one waterside and one landside location on the 
subject levee embankments (Figure 3.2-1).  Installation of rock slope protection 
(i.e., riprap) or the planting of vegetation at these locations, as proposed, would 
substantially reduce bank erosion rates and improve overall levee stability.  
Therefore, the proposed project would have a beneficial impact on levee bank 
erosion potential. 



Three Rivers Levee Improvements Authority  Geology and Soils

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
3.2-10 

August 2004

J&S 04-023

 

Raising 

Impact GEO-1:  Potential Accelerated Erosion and Sedimentation 
Resulting from Construction-Related Ground Disturbance 
The grading, trenching, drilling, and other earthwork that would be conducted 
during construction of the various levee improvements would result in substantial 
ground and vegetation disturbance.  These disturbances would increase the 
hazard of erosion and could temporarily increase erosion and sedimentation rates 
above existing levels.  Because most of the earthwork would be conducted on 
and immediately adjacent to the subject levee reaches, accelerated erosion and 
sedimentation resulting from construction-related ground and vegetation 
disturbance would not result in the loss of appreciable quantities of topsoil 
resources.  However, it could adversely affect water quality in the WPIC, the 
Bear River, and other receiving waters. 

To address this concern and to comply with the provisions of the Yuba County 
Grading Ordinance and the General Permit, the project proponent will prepare 
and implement a SWPPP.  The SWPPP will specify BMPs that will be 
implemented to control stormwater runoff, erosion, sediment, and hazardous 
materials used during project construction.  The BMPs will be maintained until 
all areas disturbed during construction have been adequately revegetated and 
stabilized. 

The specific BMPs that will be incorporated into the SWPPP will be determined 
during the final stages of project design.  Implementation of the BMPs specified 
in the erosion control plan and SWPPP would substantially reduce the potential 
for accelerated erosion and sedimentation to occur as a result of construction-
related ground and vegetation disturbance.  Therefore, this impact is considered 
to be less than significant.  No mitigation is required. 

Impact GEO-2:  Potential Adverse Effects Resulting from Surface 
Fault Rupture 
There are no active faults, potentially active faults, or Alquist-Priolo Earthquake 
Fault Zones located in or adjacent to the project area.  Therefore, there would be 
no impact.  No mitigation is required. 

Impact GEO-3:  Potential Adverse Effects Resulting from Seismic 
Ground Shaking and Liquefaction 
The results of a recent, probabilistic seismic hazard assessment published by the 
California Geological Survey and USGS (Peterson et al. 1996) indicate that the 
project area is unlikely to experience strong seismic ground shaking in the near 
future.  With the exception of a few localized sand lenses, the subject levee and 
foundation soils generally consist of poorly sorted, medium dense to hard 
alluvium (Kleinfelder 2003) that is not susceptible to liquefaction.  
Implementation of the proposed project would not substantially alter the 
composition of the subject levee or foundation soils, or increase their 
susceptibility to liquefaction.  Furthermore, implementation of the proposed 
project would not involve the construction of habitable structures that might 
sustain damage from ground shaking or liquefaction and endanger people during 
a seismic event.  Therefore, there would be no impact.  No mitigation is required. 
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Impact GEO-4:  Potential Effects of Proposed Actions on Levee 
Bank Stability 
To identify potential levee stability issues in the project area, Kleinfelder (2003) 
and Rice (2004a; 2004b) modeled the stability of several representative levee 
cross sections for two types of mass movement that often affect manufactured 
levee embankments: rotational slides that occur along defined failure planes and 
mass movement induced by through-seepage and under-seepage.  The results of 
their analyses indicate that the subject levee embankments are generally not 
susceptible to rotational slides, but several levee segments have high hydrostatic 
exit gradients that exceed standards recommended by the Corps (Figure 3.2-1) 
and, therefore, may experience seepage and fail during high river stages. 

The seepage berm, relief well, slurry wall, landside borrow ditch fill, and levee 
reconstruction components of the proposed project would substantially reduce 
the potential for seepage and seepage-related levee failures by reducing 
hydrostatic exit gradients.  Accordingly, implementation of the proposed project 
would have a beneficial impact on levee bank stability. 

Impact GEO-6:  Potential Effects of Proposed Actions on Levee 
Settlement as a Result of Raising 
Implementation of the proposed project would involve the placement of fill 
material to raise levee elevations and increase flood protection at select locations 
along the subject levee reaches.  The average thickness of fill material placed at 
each location would be approximately 1.5 feet.  The increased load imposed by 
the fill material could potentially cause settlement of the underlying levee and 
foundation soils and result in a loss of freeboard during project operation.  
However, because the levee and foundation soils in the project area are generally 
well consolidated and because the quantity of fill material to be placed would be 
relatively small, the potential for levee settlement and associated loss of 
freeboard would be low (Kleinfelder 2003).  Therefore, this impact is considered 
to be less than significant.  No mitigation is required. 

Impact GEO-7:  Potential Adverse Effects Resulting from Expansive 
Soils 
Expansive soils and sediments were encountered at various depths below the 
subject levee reaches during recent geotechnical investigations (Kleinfelder 
2003).  However, implementation of the proposed project would not involve the 
construction of any engineered structures that would be vulnerable to the 
potentially damaging effects of expansive soils.  Therefore, there would be no 
impact.  No mitigation is required. 
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Lower Bear and Feather River Improvements 

Strengthening 

Impact GEO-1:  Accelerated Erosion and Sedimentation Resulting 
from Construction-Related Ground Disturbance 
As described above, this impact is considered less than significant.  No 
mitigation is required. 

Impact GEO-2:  Potential Adverse Effects Resulting from Surface 
Fault Rupture 
As described above, there would be no impact.  No mitigation is required. 

Impact GEO-3:  Potential Adverse Effects Resulting from Seismic 
Ground Shaking and Liquefaction 
As described above, there would be no impact.  No mitigation is required. 

Impact GEO-4:  Potential Effects of Proposed Actions on Levee 
Bank Stability 
As described above, implementation of the proposed project would have a 
beneficial impact on levee bank stability. 

Impact GEO-7:  Potential Adverse Effects Resulting from Expansive 
Soils 
As described above, there would be no impact.  No mitigation is required. 

Impact GEO-8:  Potential Effects of Proposed Actions on Levee 
Settlement as a Result of Strengthening 
Implementation of the Lower Bear and Feather River Improvement Options 
would not involve the placement of fill material on the top of existing levee 
segments.  Therefore, implementation of these options would not cause affected 
levee soils or underlying foundation soil to settle.  Therefore, there would be no 
impact.  No mitigation is required. 
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Section 3.3 
Transportation and Traffic 

Introduction 
This section describes existing traffic and circulation patterns in the project area 
and analyzes the project’s potential effects related to these patterns.  Where 
potentially significant impacts are identified, mitigation measures are provided to 
reduce those impacts to the extent feasible. 

Existing Conditions 
Existing Roadway Network 

In Yuba County, the state highway system consists of roads designated as 
freeways and state highways.  Functionally, the county roadway system 
comprises major roads, collector roads, and local/residential roadways.  County 
roadways are further divided into urban and rural classifications. 

Although not a functional distinction, roadway facilities in Yuba County can be 
further categorized by topography.  The geography of the county creates 
topographic diversity, with generally flat terrain in western Yuba County, rolling 
terrain in central Yuba County, and mountainous terrain in eastern Yuba County.  
These terrain categories have a substantial effect on the overall capacity and flow 
of traffic on rural county roads.  In general, most county roadways have been 
constructed to meet the relatively low volumes of traffic historically experienced 
in the rural portions of the county; they have been identified by the current 
roadway classificationsas set forth in the Yuba County General Plan and as 
described below. 

Freeways in the area are intended to carry high-traffic volumes (Table 3.3-1).  In 
general, at Level of Service (LOS) C and a design speed of 65–70 miles per hour 
(mph), four-lane freeways can carry about 50,000 vehicles per day (VPD) and 
six-lane freeways can carry about 75,000 VPD 70 mph. 
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Table 3.3-1.  Local Level of Service Standards for Roadways and Intersections 

Jurisdiction Facility Type and Standard Qualification LOS Standard 

Yuba County On county roads in urban areas and within specific/community 
plan areas, Level of Service “C” shall be maintained during the 
PM Peak Hour at signalized intersections. 

LOS C 

 On county roads in rural areas, Level of Service “C” shall be 
maintained. 

LOS C 

 On State highways, the level of service goals included in the 
adopted Yuba-Sutter Congestion Management Plan shall be 
maintained. 

No increase in delay of 
critical movements 

Exception to note: The county shall take appropriate action to assure that LOS is maintained as close to LOS “C” 
as is feasible. 

 

State highways support a wide range of traffic volumes, often depending on such 
factors as surrounding land use.  The practical capacity of rural highways varies 
significantly as a result of such factors as terrain and alignment.  Travel speeds 
on conventional highways vary considerably, with rural highways intended for 
55 mph travel. 

Major roads typically carry up to about 24,000 average daily traffic (ADT) on 
four-lane sections and 36,000 ADT on six-lane sections, although the practical 
capacity of major roads can be increased with the addition of auxiliary lanes at 
major intersections.  The travel speed on major roads is intended to be 45 mph.  
Ultimately, major roads in Yuba County will be divided highways with a center 
median.  In urban areas, major roads also include provisions for on-street 
parking. 

Collector roads typically carry up to about 12,000 ADT on two-lane sections and 
24,000 ADT on four-lane sections.  The travel speed on collector roads is 
intended to be 35 mph.  Collector roads are capable of providing four travel lanes 
with parking or, by eliminating parking, five lanes through intersections. 

Local/residential roadways are intended to carry up to 4,000 ADT 
(Transportation Research Board 2000).  The travel speed on residential streets is 
intended to be 25 mph.  The travel speeds on other local streets may vary, 
depending on specific circumstances.  In Yuba County, residential streets are 
typically two-lane undivided roads that are 40 feet wide in urban areas (with on-
street parking) or 20 feet wide in rural areas (without parking). 

There are three highways in Yuba County.  The first highway is SR 70, which 
connects the county to Butte and Placer Counties to the north, and to Interstate 5 
(I-5) north via Highway 99.  SR 70 also connects the county south to 
Sacramento, also via Highway 99.  The highway continues through Linda and 
Olivehurst.  There is currently a plan to realign the highway around the busy city 
streets of Marysville (California Department of Transportation 1993). 
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The second major highway is SR 20, which connects the county east to Grass 
Valley and eventually to I-80 east.  It also connects the county west to Yuba City, 
U.S. Highway 101 (US 101), and the Pacific Coast.  It is a fairly fast highway 
with a light to moderate amount of traffic.  In Marysville, it becomes a city street 
that meanders through town. 

The third major highway in Yuba County is SR 65.  SR 65 provides access 
between the Marysville area and the metropolitan areas of Roseville and 
northeast Sacramento.  It joins SR 70 between the McGowan Parkway and 
Olivehurst Avenue interchanges. 

Planned and Current Improvements and 
Development 

To alleviate projected automobile travel demand at the Algodon Road/Plumas 
Arboga Road and Feather River Boulevard interchanges with SR 70, planned 
improvements include: 

� widening of SR 70 to a four-lane interstate from the SR/Highway 70-99 split 
through Marysville, 

� development of SR 70 to freeway standards north to the Butte County line, 

� construction of a fourth bridge over the Feather River, and 

� construction of a SR 65 bypass around Wheatland. 

Road improvements to SR 70 south and construction will be phased.  SR 70 and 
the Wheatland Expressway/SR 65 are critical transportation connections to the 
Sacramento and Roseville urban hubs.  Development and transportation pressures 
will increase for Yuba County as Placer County and North Sacramento expand 
(California Department of Transportation 1993 and 2000). 

The Plumas Lake Specific Plan, adopted September 21, 1993, contains a policy 
to minimize traffic on SR 70.  Collector roads to SR 70 described in this plan 
include McGowan Parkway, Plumas-Arboga Road, and Feather River Boulevard.  
The Plumas Lake Development is currently under construction and, as of April 
2004, more than 150 homes have been sold, out of a planned buildout of 11,000–
12,000 (Yuba County 1993). 

Existing Traffic Volumes and Level of Service 
LOS is a concept used to evaluate whether individual intersections and roadway 
segments will maintain satisfactory operating conditions.  State law requires that 
LOS standards be established as part of the Congestion Management Program 
(CMP) process. 
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LOS definitions generally describe traffic conditions in terms of speed and travel 
time, volume and capacity, freedom to maneuver, traffic interruptions, comfort 
and convenience, and safety.  LOS is represented by letter designations, ranging 
from LOS A to LOS F, with LOS A representing the best operating conditions 
and LOS F the worst. 

The purpose of setting LOS standards for the CMP system is to provide a 
quantitative tool to analyze the effects of land use changes and to monitor one 
system performance measure (e.g., congestion).  If the actual system performance 
falls below the standard (e.g., congestion worsens to LOS F), actions must be 
taken to restore or improve the LOS.  Table 3.3-2 provides the existing local LOS 
standards for roadways and intersections in Yuba County. 

Table 3.3-2.  Existing Roadway Segment Volumes and Level of Service 

Roadway Segment Location 
Traffic Volume Forecast 

(Vehicles Per Day) 
Year 2015 

LOS 
Existing 

LOS 

State Route 70 Sutter County Line to McGowan Pkwy 34,100 B C 

 McGowan Parkway to Olivehurst Avenue 59,600 D C 

 Feather River Boulevard to 3rd Street 83,700 D C 

 Feather River Boulevard (west of SR 70) 15,000 NA NA 

 3rd Street to 5th Street 66,000 F F 

 5th Street to 9th Street 60,000 F F 

 9th Street to 12th Street 45,500 F F 

 12th Street to Laurellen Road 19,500 B F 

 Laurellen Road to Butte County Line 15,200 C D 

 Feather Ridge Drive (east of SR 70 
Northbound ramps) 

4,450 NA NA 

State Route 65 Placer County to Wheatland City Limits 23,800 B NA 

 Wheatland City limits to Main Street 25,500 D NA 

 Main Street to First Street 24,900 D NA 

 First Street to South Beale Road 24,000 B NA 

 South Beale Road to McGowan Parkway 32,200 B NA 

State Route 20 Sutter County Line to 9th Street 
(10th Street Bridge) 

52,800 E F 

 E Street to 12th 45,500 E F 

Notes: LOS = level of service. 
 NA = not available. 
Sources: Yuba County 1996; Upstate California Economic Development Council 2003. 

 

Policy 21-CP, as set forth in the Yuba County General Plan, is applicable on a 
project-specific basis and provides specific LOS standard thresholds.  The two 
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measures of LOS performance are not necessarily the same.  Table 3.3-1 
provides a planning forecast of the probable LOS on roadway segments, based on 
the regional traffic model used, the number of lanes proposed, and the planned 
land uses.  The forecasts may not reflect all localized community constraints and 
opportunities and will be modified as more specific community planning is 
performed. 

Existing average daily traffic volumes and the corresponding LOS for roadway 
segments located in the project vicinity are listed in Table 3.3-3. 

Table 3.3-3.  Roadways in the Project Vicinity, Classified by Function 

State Highways Major Roads Collector Roads 

State Route 70 Arboga Road 
Plumas-Arboga Road 
Feather River Boulevard 
Rio Oso 
North Beale Road 
McGowan Parkway 

Algodon Road 
Forty Mile Road 
Broadway 
Anderson Avenue 
Country Club Avenue 
Ella Road 
Bear River Road 
Avondale Avenue 
Olivehurst 

State Route 65 McGowan Parkway 
South Beale Road 
Plumas-Arboga Road 

Olivehurst 
Ostrom 
Forty Mile Road 

State Route 20 Hammonton-Smartville Road Simpson Lane  

Source:  Yuba County 1996. 
 

An increase in traffic would be considered substantial if the project would 
generate traffic that causes the LOS to drop below standards established by the 
local jurisdictions and as identified in Table 3.3-2. 

The most critical roadway segments and intersections near the project vicinity are 
McGowan Parkway to Olivehurst Avenue and Feather River Boulevard to 3rd 
Street.  Ramps onto an doff of McGowan Parkway at SR 65 carry 800 to 1450 
ADT, while SR 70 ramps carry 800 to 3200 ADT (California Department of 
Transportation 2003b).  These roadway segments and intersections currently 
operate at an LOS of D and F.  However, these are located north of and outside 
of the immediate project area vicinity. 

Overall statistics for ADT on state routes in the project vicinity are as follows 
(California Department of Transportation 2003b): 

SR 70 Junction Route 99 12,200 ADT 

 East Nicolaus Avenue 14,000 ADT 

 Sutter County/Yuba County 14,000 ADT 
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 Feather River Boulevard Interchange 40,000 ADT 

 North of Feather River Ridge Drive 11,600 ADT 

SR 65 Wheatland  14,200 ADT 

 Dry Creek Bridge 14,200 ADT 

 Forty Mile Road 
(south of McGowan Parkway) 13,300 ADT 

 McGowan Road (to the north) 18,100 ADT 

 Junction Route 70 18,100 ADT 

SR 20 Smartville Road 7,500 ADT 

Parking 
Parking provisions for proposed land uses are not addressed explicitly in the 
Yuba County General Plan (Yuba County 1996).  Adjacent vacant lands have 
been designated to provide adequate parking areas for crews and serve as staging 
areas during construction and improvement activities.  Upon completion of the 
levee improvements, parking would not be required. 

Transit 
The Yuba-Sutter Transit (YST) operates a wide range of services, including fixed 
route service, Dial-A-Ride (DAR), commuter services to Sacramento and 
Lincoln, and rural services to/from the outlying areas of the Yuba-Sutter County 
area (LSC Transportation Consultants 2003). 

Fixed Route 

YST provides weekday fixed route service from 6:30 a.m. to 6:30 p.m. and 
Saturday service from 8:30 a.m. to 4:30 p.m.  No service is available on Sunday.  
Buses run every 30–60 minutes, with timed transfers at Yuba College, Walton 
Terminal, Alturas and Shasta, and Feather River Center.  Service is provided to 
Yuba City, Marysville, Linda, and Olivehurst via five routes.  The only route 
with potential to be impacted by project activities would be Route 3, described 
below: 

Route 3—Yuba College to Olivehurst (McGowan Parkway).  Route 3 departs 
Yuba College and travels west to the Feather River Center.  The route then heads 
south on Feather River Boulevard, Alicia Avenue, Grand Avenue, and Chestnut 
Road.  The next major stops are at Chestnut Road and Olivehurst Avenue 
(Olivehurst Community Center), McGowan Parkway and Olivehurst Avenue, 
ending at Larson Street and McGowan Parkway.  Route 3 also travels in the 
opposite direction from McGowan to Yuba College. 
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Dial-A-Ride 

DAR is a demand-response service in the bicounty urban area (i.e., Yuba City, 
Marysville, Linda, and Olivehurst) that began in 1979.  YST’s demand-response 
service also accommodates general public passengers in the urban area whose 
origin/destination is more than one-half mile from the fixed route service.  
Service operates from 6:30 a.m. to 9:30 p.m. Monday–Friday and from 8:30 a.m. 
to 4:30 p.m. on Saturday.  There is no service on Sunday.  The DAR’s service 
area also serves part of Sutter County.  The DAR’s service area in Yuba County 
is the western boundary created by Feather River Boulevard, the confluence of 
the Feather and Yuba Rivers, and the railroad tracks. 

There is a small extension area west of SR 70 between the railroad and Laurellen 
Road that is also included.  The northern boundary is adjacent to Johnson Avenue 
and follows the western bank of the Yuba River.  Where Simpson Road crosses 
the Yuba River, the service area boundary follows an easterly direction along 
Simpson Road and Hammonton-Smartville Road until reaching Griffith Road.  
Here the boundary follows a southerly direction to Erle Road and then follows a 
westerly direction to Lindhurst Avenue (SR 65).  The boundary continues south 
on Lindhurst Avenue, west on McGowan Parkway, and south on SR 70, where it 
reaches its southern terminus at Maplehurst Avenue. 

Sacramento Services 

Commuter Express 

The YST’s Sacramento Commuter Express provides weekday service between 
Marysville/Yuba City and downtown Sacramento.  The commuter service 
provides six early morning inbound and six late afternoon outbound schedules.  
The Sacramento Commuter Express service offers two different routes for 
commuters, via Highway 99 and SR 70.  The earliest departures leave Yuba City 
at 5:20 a.m. (via Highway 99) and 5:55 a.m. (via SR 70); the latest morning 
departures leave Yuba City at 6:20 a.m. (via Highway 99) and 6:40 a.m. (via 
SR 70).  Scheduled departure times from the Feather River Center are at 
6:10 a.m. and 6:55 a.m. on the SR 70 run.  Return trips from Sacramento arrive 
back in the Yuba-Sutter area as early as 4:40 p.m. or as late as 6:40 p.m.  A 
reverse commute service is also available from Sacramento in the morning and 
back in the afternoon. 

Midday Express 

In addition to the Sacramento Commuter Express service, YST offers direct late 
morning and early afternoon service each weekday between Yuba 
City/Marysville and downtown Sacramento.  The midday route stops at most 
East Sacramento medical facilities (including the University of California at 
Davis Medical Center), as well as downtown.  Service begins in Yuba City, 
Marysville, or Linda.  Departure times from the Walton Terminal in Yuba City 
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are 8:00 a.m. and 1:40 p.m.  Depending on the final destination, the return trip 
brings passengers back to the Yuba-Sutter area approximately 9:55 a.m. and 
4:20 p.m. 

Lincoln Commuter Express 

The Lincoln Commuter Express offers direct service to the Lincoln Airport 
Industrial Park, located west of SR 65 in Placer County.  One morning schedule 
and one afternoon schedule are operated.  The schedule is designed to serve the 
most common shift in this employment center.  The morning departure times are 
4:45 a.m. from Walton Terminal (Sunsweet) in Yuba City, 5:00 a.m. from the 
Feather River Center in Marysville, and 5:15 a.m. from Wheatland at SR 65 and 
3rd Street.  The earliest afternoon departure time from Lincoln is at 2:45 p.m., 
arriving in the Yuba-Sutter area at 3:15 p.m. 

Rural Services 

YST also offers rural service to the Yuba County foothills and to Live Oak and 
Wheatland.  The Live Oak route operates in a scheduled service but will deviate 
on request.  The other two routes operate only by reservation, providing a 
minimal lifeline service for these communities.  The foothills route provides two 
roundtrips on Tuesday, Wednesday, and Thursday between the foothill 
communities, beginning from Challenge and continuing west to Marysville.  The 
route serves the following communities in the northeast portion of the county: 
Challenge, Brownsville, Dobbins, Oregon House, Loma Rica, Browns Valley, 
and Hallwood.  The Live Oak route offers a combined fixed route and demand-
response service between Live Oak and Yuba City and Marysville on Monday, 
Wednesday, and Friday.  The bus travels in the Live Oak city limits and 
anywhere within one-quarter mile of the route to Marysville.  The Wheatland 
Route offers one roundtrip each Tuesday between the Wheatland and Linda and 
Marysville.  The bus travels in the Wheatland city limits and anywhere within 
one-quarter mile of the route to Montgomery Ward in Marysville.  The posted 
departure time from Wheatland is 10:45 a.m.; the return trip leaves Montgomery 
Ward’s at 3:45 p.m. and arrives in Wheatland at 4:15 p.m. 

Railroad 
Three rail lines operate in Yuba County.  The first line is a major north-south link 
for the Union Pacific Railroad (UPRR).  It connects the county south to Roseville 
and Sacramento, and north to Redding and Oregon.  The line runs through 
Wheatland, Linda, and Marysville before crossing the Feather River into Sutter 
County.  The second line is a semimajor link that connects Yuba County south to 
Sacramento and north to Idaho via eastern Oregon.  This line runs through 
Marysville and Olivehurst and is operated by the UPRR.  The third line is a spur 
from the second line that connects Marysville to a new industrial park in Yuba 
City. 
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The UPRR operates an average of 20 freight trains per day at 50 mph and 
1-minute signal delay per train; the cumulative daily automobile delay at each of 
the at-grade crossings is 47 minutes.  Projected ADT on roadways crossing the 
UPRR tracks are less than 30,000 ADT. 

Passenger service is available only in Marysville by way of the Amtrak Coast 
Starlight train that runs from Los Angeles to Seattle, with one stop daily in each 
direction and limited hours of operation. 

Airports 
Sacramento International Airport provides the only commercial air service in the 
proximity of the project area.  Although there are several small, private, and 
municipal air fields in Yuba and Sutter Counties, none of these offer commercial 
passenger service.  The Yuba County Airport, located on approximately 
1,000 acres outside of Marysville, is a small airport used mostly for private 
aircraft; it also provides a location for charter flight businesses, crop dusting 
businesses, and a flight training school.  The Sutter County Airport is located on 
approximately 170 acres and is operated by the Sutter County Public Works 
Department.  A major portion of the airport operations result from agricultural 
aircraft involved in crop dusting activities. 

Bicycle and Pedestrian Traffic 
On June 5, 1996, the Yuba County Planning Commission adopted Resolution 
BFP-95-58, which allocated $1,087,000 in Proposition 116, Non Urban County 
Program funds, to Yuba City for the Yuba City Bike Route.  The project scope 
includes a bike path along the Feather River Levee and bikeways on surface 
streets between the northern and southern residential areas of Yuba City, the 
central business district, and the river crossing to Marysville.  The city has 
completed a bike path on the levee between the 5th Street Bridge and the 
10th Street Bridge.  The remaining work on the City’s project includes more levee 
bike path construction and connections from surface streets to the paths.  The 
City cannot begin bike path construction until the Corps’ levee improvement 
projects are completed along the same segments where the City will construct the 
bike path. 

Environmental Impacts 
Assessment Methods 

This section addresses impacts of the project on the surrounding transportation 
system.  Potential impacts were assessed by reviewing the local standards and 
general plans and contacting local agencies.  To estimate construction-related 
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traffic increases, the number of anticipated round trips per day for construction 
vehicles was considered. 

Significance Criteria 
Based on Appendix G of the State CEQA Guidelines, transportation impacts 
were considered significant if the proposed project would result in: 

� a substantial increase in traffic compared to the existing traffic volumes and 
the capacity of the roadway system; 

� safety hazards caused by design features or incompatible uses, including 
hazards to vehicular, pedestrian, or bicycle transit; 

� inadequate emergency access; 

� inadequate parking capacity; or 

� conflicts with existing YST system or UPRR track. 

Although the project area is located within 1 mile of Yuba County Airport, the 
project would not result in a change in air traffic patterns, including an increase 
in traffic levels, or a change in allocation that results in substantial safety risks.  
Therefore, this issue is not discussed further in this chapter. 

Like most of the arterial roads in Yuba County, Olivehurst Avenue and Arboga 
Road are rural two-lane roadways with unpaved shoulders.  They, and other rural 
roadways in the project area, do not provide bicycle or pedestrian lanes.  Also, 
the Yuba City bike path has not been, nor is it planned to be, constructed in the 
project area; therefore, the project would not result in impacts to pedestrian and 
bike traffic.  This issue is not discussed further in this chapter.  There are no 
designated pedestrian or bicycle areas within the project area. 

Qualitative assessment of policies defined in the general and specific plans of the 
local jurisdictions indicates that the proposed project would not conflict with 
adopted policies, plans, or programs supporting alternative transportation.  
Impacts associated with post-construction maintenance are not discussed in this 
chapter because only one vehicle per year would be required for relief well 
inspections and would not result in a measurable change in traffic patterns. 
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Impacts 

Upper Bear and WPIC Levee Improvements 

Impact TR-1:  Temporary Traffic Increase and Potential for Level of 
Service Degradation during Levee Improvements and Construction 
Activities 
Construction activities associated with the levee improvements would result in 
increased traffic from construction vehicles.  According to Table 3.3-4, it is 
anticipated that construction of the levee improvements would potentially require 
1,388 round trips per day, in addition to the WPIC work, which would require 
149 (a total of 3,537 total trips) round trips per day.  The round trip numbers are 
associated with specific project components, which would be constructed during 
offset schedules to ensure components are not being built concurrently. 

Table 3.3-4.  Anticipated Number of Construction Vehicle Roundtrips per Day 

Anticipated Roundtrips per Day during Construction 

Type of Construction Vehicle 
Heavy Trucks  

(excavators, dump trucks, loaders) Length of Construction 

Slurry Cut Off Wall 88–583 8–12 weeks 

Seepage Berm 36 60 days 

Bear River Levee Construction 

Relocation of Pump Station 

Bear River Levee Raise 

WPIC Borrow Ditch Fill 

WPIC Slurry Cutoff Wall 

717 

4–30 

20 

667 

88–583 

60 days 

30 days 

30 days 

60 days 

8–12 weeks 

WPIC Levee Crown Raise 

WPIC Levee Raise 

Riprap Placement 

16 

850 

31 

90 days 

30 days 

60 days 
 

These trips would be dispersed throughout the day among various roadways and 
will not concentrate at any one intersection.  These daily trips will be spread out, 
following different paths along the county roads and state routes: Plumas-Arboga 
Road, Feather River Boulevard, Algodon Road, agricultural roads, SRs 70 and 
65, and Highway 99.  Any increase in traffic at locations currently operating 
below an acceptable LOS during peak periods, however, could have a significant 
impact on traffic circulation, and it may not be possible for construction vehicles 
to avoid the critical intersections.  Overall, this impact is considered significant, 
but implementation of Mitigation Measure TR-MM-1 would reduce it to a less-
than-significant level. 
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Mitigation Measure TR-MM-1:  Prepare and Implement a Traffic Control 
Plan.  The construction contractor will coordinate with local public works or 
planning departments, including the Cities of Nicolaus, Olivehurst, Marysville 
and Yuba City to prepare a traffic control plan during the final stage of project 
design.  The purpose of the traffic control plan will be to: 

� reduce, to the extent feasible, the number of vehicles (construction and other) 
on the roadways adjacent to the project area; 

� reduce, to the extent feasible, the interaction between construction equipment 
and other vehicles; and 

� promote public safety through actions aimed at driver and road safety; and 

The traffic control plan will include the following measures. 

� Through access for emergency vehicles will be provided at all times. 

� Access will be maintained for driveways and private roads. 

� Adequate off-street parking will be provided for construction-related vehicles 
through the construction period. 

� Lane closures (partial or entire), traffic controls, and delivery of construction 
materials will be restricted to 9:00 a.m.–4:00 p.m. on weekdays to avoid 
more congested morning and evening hours. 

� Roadway segments or intersections that are at or approaching a LOS that 
exceeds local standards will be identified.  A plan will be provided for 
construction-generated traffic, to avoid these locations at the peak periods, 
either by traveling different routes or by traveling at nonpeak times. 

� Traffic controls on major roads and collectors should include flag persons 
wearing bright orange or red vests and using a “stop/slow” paddle to warn 
drivers. 

� Access to public transit should be maintained, and movement of public 
transit vehicles will not be impeded as a result of construction activities.  
Coordination with YST will be required regarding lane closures (partial or 
entire) that occur on bus routes and to provide notice of construction that 
could affect transit service routes, so that YST can adjust routes or schedules.  
Adequate lead time will need to be afforded to YST for developing 
temporary service changes caused by construction and for providing notice 
of changes to the public.  Potentially affected routes include YST Route 3, 
Olivehurst to Yuba College, and YST Commuter Express routes. 

� Construction warning signs will be posted, in accordance with local 
standards or those set forth in the Manual on Uniform Traffic Control 
Devices (Federal Highway Administration 2001) in advance of the 
construction area and at any intersection that provides access to the 
construction area. 

� If lane closures occur, local fire and police departments will be notified of 
construction locations, and alternative evacuation and emergency routes will 
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be designed to maintain response times during construction periods, if 
necessary. 

� Written notification will be provided to appropriate contractors regarding 
appropriate routes to and from construction sites and weight and speed limits 
for local roads used to access construction sites. 

� A sign will be posted at all active construction sites that gives the name and 
telephone number or electronic mail address of the Authority RD 784 staff 
member to contact with complaints regarding construction traffic.  The area 
of the sign should be at least 1 square yard. 

� Coordination with UPRR and Caltrans regarding rail service plans on the 
UPRR line will take place to ensure that no conflicts with potential future use 
of the tracks would occur. 

� The traffic control plan will be included in the construction specifications, 
implemented by the construction contractor throughout the construction 
period, and monitored by the Authority RD 784. 

Impact TR-2:  Potential Conflict with Fixed Route Yuba-Sutter Transit 
Service during Levee Improvement Activities 
Construction activities associated with levee improvements could disrupt fixed 
route transit service, as described below, and cause schedule delays to the YST.  
Most YST fixed route service is centered around Marysville, Yuba City, and 
outlying areas north of the proposed project area.  YST Route 3, Olivehurst to 
Yuba College, could potentially experience delays in schedules if construction 
vehicles use SR 70 southbound from Marysville.  It is anticipated that most of the 
construction vehicles will shuttle from Sacramento via SR 70 and could use 
Highway 99 and 65 if needed. 

As stated in the setting, commuter route departures leave Yuba City southbound 
at 5:20 and 6:20 a.m. via Highway 99 and as early as 5:55 a.m. and the latest at 
6:55 a.m. via SR 70.  Return trips from Sacramento arrive back in the Yuba-
Sutter area as early as 4:40 p.m. or as late as 6:40 p.m.  Thus, as stated traffic 
control plan, construction traffic would be restricted to the hours of 9:00 a.m. to 
4:00 p.m., there by avoiding disruption of the commuter express schedules and 
routes.  The 9:00 a.m. to 4:00 p.m. routes serve areas located north of the project 
area and within the city limits of Marysville, Linda and Olivehurst.  These routes 
would not be impacted by construction related traffic. 

Therefore, as Mitigation Measure TR-MM-1 would be implemented, this impact 
is considered less than significant. 

Impact TR-3:  Potential Conflict with Use of Union Pacific Railroad 
Tracks during Levee Improvement Activities 
Levee improvement activities would involve construction activities that would 
cross the UPRR tracks or extend along or close to the UPRR right of way 
(ROW).  Specifically, along stations 0+00–160+00 and 332+57. 

Proposed project activities that are adjacent to or within a UPRR ROW require 
encroachment permits or notification and approval from the UPRR.  The permit 
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application or notification process ensures that issues such as safety, track 
integrity, and train operations are maintained at acceptable levels and standards 
and that construction specifications and plans are approved by UPRR engineers.  
The contractor, or applicant, must first obtain evaluation maps to determine 
where encroachment areas will be located and then negotiate with the appropriate 
UPRR staff member to begin the application or notification process.  During this 
preproject negotiation period, specific UPRR guidelines and procedures will be 
identified.  (Smith pers. comm.) 

As part of negotiations with the UPRR, minimum safety requirements will be 
required of all contractors on the job.  Safety instructions are contained in all 
miscellaneous work contracts, work or service contracts, and major construction 
project contracts (Union Pacific Railroad 2004).  One of the conditions that will 
be stated in the service contract is the requirement that a railroad representative 
perform inspections of construction sites to ensure adherence to safe operations 
and equipment use in the UPRR ROW.  Contractors and their employees will be 
required to be trained in and adhere to safety procedures during live track 
operations. 

During construction of the slurry cutoff wall at stations 90+00–120+00 and 
borrow ditch fill operations from stations 45+00 to 106+50, UPRR live track 
operations guidelines will be adhered to by the contractor and crew.  During live 
track operations, a distance of 20 feet from tracks must be maintained, unless the 
contract necessitates working in close to the track.  Where work is close to tracks 
(within 25 feet of tracks), a flag person is required.  When doing so, all 
contractors and their employees and equipment must first have authorization 
from the UPRR.  The contractor or applicant will apply for such authorization as 
part of the proposed project. 

In addition, construction staging will be designed such that the project-generated 
traffic works around the train traffic.  Thus, activities would not disrupt or 
conflict with operation of the rail line. 

This impact is considered significant, but implementation of Mitigation Measures 
TR-MM-1 and TR-MM-2 would reduce it to a less-than-significant level. 

Mitigation Measure TR-MM-2:  Implement the UPRR Safety Procedures.  
The following safety procedures will be adhered to by the contractors and their 
employees during work within 20 feet of live tracks. 

� Always be on the alert for moving equipment while working near any 
railroad tracks or facilities. 

� Do not step or walk on the top of the rail, frog, switches, guard rails, or other 
track components. 

� In passing around ends of standing cars, engines, railroad machinery, and 
other on-track equipment, leave at least one rail car length (50 feet) between 
yourself and the end of the equipment. 

� Always avoid walking or standing on track. 
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� When it is necessary to walk or work on track, always keep a sharp lookout 
in both directions for approaching trains. 

� Before stepping or crossing tracks, look in both directions first.  The same is 
true when walking around machinery and equipment on and or near tracks. 

� Do not sit on, lie under, or cross between cars, except as required in 
performance of your duty, and only when track and equipment are under 
proper protection. 

� In multiple track territory, do not stand on one track while a train is passing 
on another. 

Impact TR-4:  Potential Safety Issues with SR 70 Traffic Flows during 
Levee Improvement Activities 
Slower-moving construction traffic will need to mix with faster SR 70 traffic at 
several locations.  The slower-moving construction traffic mixing with faster-
moving SR 70 traffic raises potentially significant safety issues.  As construction 
traffic turns on to and off of SR 70, a slow or delay in traffic flows on SR 70 
could result.  This issue can be mitigated by careful coordination between the 
contractors and Yuba County traffic engineers and through work zone controls 
(e.g., flag persons wearing bright orange or red vests and using a “stop/slow” 
paddle to warn drivers) addressed in an approved traffic control plan.  If, during 
coordination between the engineer and Yuba County, it is decided that work zone 
controls would not be adequate to handle area traffic flows, redesign of the 
roadway or intersection would be an alternative for consideration.  This option 
would be determined during the development and review of the traffic control 
plan.  To further reduce traffic delays (stated under Mitigation Measure TR-MM-
1), construction traffic will avoid using roadways during heavy traffic times by 
restricting activities to 9:00 a.m. to 4:00 p.m. and alternate routes will be used 
where, and to the extent, possible. 

This impact is considered significant, but implementation of Mitigation Measure 
TR-MM-1 would reduce it to a less-than-significant level. 

Lower Bear and Feather River Levee Improvements 

Impact TR-1:  Temporary Traffic Increase and Potential for Level of 
Service Degradation during Levee Improvements and Construction 
Activities 
Construction activities associated with the levee improvements would result in 
increased traffic from construction vehicles.  According to Table 3.3-5, it is 
anticipated that construction of the levee improvements would potentially require 
1,388 round trips per day, in addition to the WPIC work, which would require 
149 (a total of 3,537 total trips) round trips per day The round trip numbers are 
associated with specific project components, which would be constructed during 
offset schedules to ensure components are not being built concurrently. 
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Table 3.3-5.  Anticipated Number of Construction Vehicle Roundtrips per Day 

Anticipated Roundtrips per Day during Construction 

Type of Construction Vehicle 
Heavy Trucks  

(excavators, dump trucks, loaders) Length of Construction 

Seepage Berm 36 60 days 

Relief Well Construction 2 5–10 days per well 
 

These trips would be dispersed throughout the day among various roadways and 
will not concentrate at any one intersection.  These daily trips will be spread out, 
following different paths along the county roads and state routes: Plumas-Arboga 
Road, Feather River Boulevard, Algodon Road, agricultural roads, SRs 70 and 
65, and Highway 99.  Any increase in traffic at locations currently operating 
below an acceptable LOS during peak periods, however, could have a significant 
impact on traffic circulation, and it may not be possible for construction vehicles 
to avoid the critical intersections.  Overall, this impact is considered significant, 
but implementation of Mitigation Measure TR-MM-1 would reduce it to a less-
than-significant level. 

Impact TR-2:  Potential Conflict with Fixed Route Yuba-Sutter Transit 
Service during Levee Improvement Activities 
Construction activities associated with levee improvements could disrupt fixed 
route transit service, as described below, and cause schedule delays to the YST.  
Most YST fixed route service is centered around Marysville, Yuba City, and 
outlying areas north of the proposed project area.  YST Route 3, Olivehurst to 
Yuba College, could potentially experience delays in schedules if construction 
vehicles use SR 70 southbound from Marysville.  It is anticipated that most of the 
construction vehicles will shuttle from Sacramento via SR 70 and could use 
Highway 99 and 65 if needed. 

The Sacramento Commuter Express route departures leave Yuba City at 
5:20 a.m. via Highway 99 and 5:55 a.m. via SR 70; the latest morning departures 
leave Yuba City at 6:20 a.m. (Highway 99) and 6:40 a.m. (SR 70).  Scheduled 
departure times from the Feather River Center are at 6:10 a.m. and 6:55 a.m. on 
the SR 70 run.  Return trips from Sacramento arrive back in the Yuba-Sutter area 
as early as 4:40 p.m. or as late as 6:40 p.m.  The Lincoln Commuter Express 
offers direct service to the Lincoln Airport Industrial Park, located west of SR 65 
in Placer County during similar times.  Routes scheduled between 9 a.m. and 
4 p.m. could experience delays.  Overall, this impact is considered significant, 
but implementation of Mitigation Measure TR-MM-1 would reduce it to a less-
than-significant level. 
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Section 3.4 
Air Quality 

Introduction 
This section discusses the overall regulatory framework for air quality 
management in California and the region, including National Ambient Air 
Quality Standards (NAAQS) and California Ambient Air Quality Standards 
(CAAQS), and describes existing air quality conditions in the proposed project 
area.  Information presented in this section is based in part on communication 
with the Feather River Air Quality Management District (FRAQMD).  This 
section also identifies potential air quality impacts of the alternatives and 
applicable mitigation measures. 

Existing Conditions 
Climate and Meteorological Conditions 

The proposed project is located in Yuba County, which is located in the 
Sacramento Valley Air Basin (SVAB).  The SVAB comprises Sacramento, 
Shasta, Tehama, Butte, Glenn, Colusa, Sutter, Yuba, Yolo, and parts of Solano 
and Placer counties.  The SVAB is bounded on the west by the Coast Ranges and 
on the north and east by the Cascade Range and Sierra Nevada.  The San Joaquin 
Valley Air Basin is to the south. 

FRAQMD is part of the SVAB.  The SVAB includes the counties of Butte, 
Colusa, Glenn, Sacramento, Shasta, Sutter, Tehama, Yolo, and portions of Placer 
and Solano counties.  The SVAB is bounded on the north by the Cascade Range, 
on the south by the San Joaquin Valley Air Basin, on the east by the Sierra 
Nevada, and on the west by the Coast Range. 

Summer conditions are typically characterized by high temperatures and low 
humidity, with prevailing winds from the south.  Summer temperatures average 
approximately 90°F during the day and 50°F at night. 

Winter conditions are characterized by occasional rainstorms interspersed with 
stagnant and sometimes foggy weather.  Winter daytime temperatures average in 
the low 50s (°F) and nighttime temperatures average in the upper 30s (°F).  
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During winter, north winds become more frequent, but winds from the south 
predominate.  Rainfall occurs mainly from late October to early May, averaging 
17.2 inches per year, but varies significantly each year. 

In addition to prevailing wind patterns that control the rate of dispersion of local 
pollutant emissions, Yuba and Sutter counties experience two types of inversions 
that affect air quality.  The first type of inversion contributes to photochemical 
smog problems by confining pollution to a shallow layer near the ground.  This 
occurs in the summer, when sinking air forms a “lid” over the region.  The 
second type of inversion occurs when the air near the ground cools while the air 
aloft remains warm.  These inversions occur during winter nights and can cause 
localized air pollution “hot spots” near emission sources because of poor 
dispersion.  (Feather River Air Quality Management District 1998.) 

Existing Air Quality Conditions in Yuba County 
The pollutants of greatest concern in the project area are carbon monoxide (CO), 
ozone (O3), and particulate matter 10 microns or less in diameter (PM10), which 
is inhalable. 

The State of California has designated the Yuba County portion of the SVAB as 
being in moderate nonattainment for ozone and in nonattainment for PM10.  The 
county is designated as unclassified for CO.  The EPA has designated the county 
portion of the SVAB as being an unclassified/attainment area for CO and an 
unclassified area for PM10.  For ozone, EPA classifies the county as being a 
transitional area; it was previously in nonattainment, but has now met the 1-hour 
federal O3 standard.  The redesignation request to attainment is pending with 
EPA.  On April 15, 2004, the EPA designated the county as a nonattainment area 
for the federal 8-hour ozone standard.  The county’s attainment status for each of 
these pollutants relative to NAAQS and CAAQS is shown in Table 3.4-1. 

Table 3.4-1.  State and Federal Attainment Designations 

Pollutant State Standards Federal Standards 
Ozone (O3) 1-hour 
 8-hour 

Moderate nonattainment 
Not Applicable 

Transitional 
Basic Nonattainment 

Inhalable particulate matter (PM10) Nonattainment Unclassified 
Carbon monoxide (CO) Unclassified Unclassified/attainment 

 

The existing air quality conditions in the project area can be characterized by 
monitoring data collected in the region.  Air quality monitoring data for the last 
3 years (2000–2002) are presented in Table 3.4-2.  The nearest monitoring 
stations to the project area are the Yuba City monitoring station, which monitors 
for O3 and CO, and the Gibson Road monitoring station in Yuba City, which 
monitors for PM10 and PM2.5.  As indicated in Table 3.4-2, the Yuba City 
monitoring station has experienced occasional violations of CAAQS for O3 
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during the 3-year monitoring period, and the 24-hour PM10 CAAQS was 
violated more frequently.  Each pollutant is discussed below. 

Table 3.4-2.  Ambient Air Quality Monitoring Data from the Yuba City (733 Almond Street) Monitoring 
Station 

Pollutant Standards 2000 2001 2002 

Ozone (O3)     
Maximum 1-hour concentration (parts per million [ppm]) 0.108 0.104 0.108 
Number of days standard exceededa    

CAAQS 1-hour (>0.09 ppm) 3.0 4.0 3.0 
NAAQS 1-hour (>0.12 ppm) 0 0 0 

Carbon Monoxide (CO)    
Maximum 8-hour concentration (ppm) 3.6 3.9 3.5 
Maximum 1-hour concentration (ppm) 6.1 17.2 6.4 
Number of days standard exceededa    

CAAQS 8-hour (>9.0 ppm) 0 0 0 
NAAQS 8-hour (>9.0 ppm) 0 0 0 
CAAQS 1-hour (>20 ppm) 0 0 0 
NAAQS 1-hour (>35 ppm) 0 0 0 

Particulate Matter (PM10)     

Maximum 24-hour concentration (micrograms per cubic meter [µg/m3]) 70.0 80.0 74.0 
Second highest 24-hour concentration (µg/m3) 66.0 67.0 63.0 
Average geometric mean concentration (µg/m3) 24.0 26.0 27.0 
Average arithmetic mean concentration (µg/m3) 28.0 30.0 32.0 
Number of days standard exceededa    

CAAQS 24-hour (>50 µg/m3)b 18.0 48.0 30.0 

NAAQS 24-hour (>150 µg/m3)b 0 0 0 

Particulate Matter (PM2.5)    

Maximum 24-hour concentration (µg/m3) 44.0 56.0 62.0 
Second highest 24-hour concentration (µg/m3) 38.0 54.0 34.0 
Average arithmetic mean concentration (µg/m3) 10.6 11.9 13.0 
Number of days standard exceededa    

NAAQS 24-hour (>65 µg/m3)c 0 0 0 
CAAQS = California ambient air quality standards. 
NAAQS = national ambient air quality standards. 
a The number of days above the standard is not necessarily the number of violations of the standard for the 

year.  Calculated exceedances are based on measurements taken every 3 or 6 days, depending on the time 
of year and the site’s monitoring schedule. 

Sources:  California Air Resources Board 2003b, U.S. Environmental Protection Agency 2003. 
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Ozone 

O3 is a respiratory irritant that increases susceptibility to respiratory infections.  
It is also an oxidant that can cause substantial damage to vegetation and other 
materials. 

O3 is not emitted directly into the air, but is formed by a photochemical reaction 
in the atmosphere.  O3 precursors, called reactive organic gases (ROG) and 
oxides of nitrogen (NOx), react in the atmosphere in the presence of sunlight to 
form O3.  Because photochemical reaction rates depend on the intensity of 
ultraviolet light and air temperature, O3 is primarily a summer air pollution 
problem. 

O3 is a regional pollutant.  Because photochemical reactions take time to occur, 
high O3 levels often occur downwind of the emission source.  Because the 
predominant wind direction in the Sacramento Valley is from the south, the 
project area is a receptor of regional pollutants from the Sacramento area.  O3 
conditions in the area therefore result from a combination of locally generated 
and transported emissions. 

State and federal standards for O3 have been set for 1-hour and 8-hour averaging 
times.  The state 1-hour O3 standard is 0.09 parts per million (ppm), not to be 
exceeded at any time.  The federal 1-hour O3 standard is 0.12 ppm, not to be 
exceeded more than once per year.  The federal 8-hour O3 standard of 0.08 ppm 
is attained when the fourth highest 8-hour concentration in a year, averaged over 
3 years, is equal to or less than the standard at each monitor within an area. 

Inhalable Particulate Matter 

Particulates can damage human health and retard plant growth.  Health concerns 
associated with suspended particulate matter focus on those particles small 
enough to reach the lungs when inhaled.  Particulates also reduce visibility and 
corrode materials. 

Particulate emissions are generated by a wide variety of sources, including 
agricultural activities (burning and dust emissions), industrial emissions, dust 
suspended by vehicle traffic and construction equipment, and secondary aerosols 
formed by reactions in the atmosphere. 

Both the federal and state air quality standards for particulate matter have 
recently been revised.  State and federal PM10 standards have been set for 
24-hour and annual averaging times.  The state 24-hour PM10 standard is 
50 micrograms per cubic meter (µg/m3) and the federal 24-hour standard is 
150 µg/m3.  The state annual PM10 standard is 20 µg/m3 as an annual geometric 
mean, whereas the federal annual PM10 standard is 50 µg/m3 as an annual 
arithmetic mean.  The California Air Resources Board (ARB) and EPA have 
recently established air quality standards for particulate matter 2.5 microns or 
less in diameter (PM2.5).  This was done to address the health risks associated 
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with breathing these smaller particles, which lodge deeper in the lungs and 
typically are not exhaled.  ARB established an annual geometric mean of 
12 µg/m3, whereas EPA established an annual arithmetic mean of 15 µg/m3 and a 
24-hour standard of 65 µg/m3.  State and federal PM10 and PM2.5 standards may 
not be exceed. 

Carbon Monoxide 

CO is a public health concern because it combines readily with hemoglobin and 
reduces the amount of oxygen transported in the bloodstream.  CO can cause 
health problems such as fatigue, headache, confusion, dizziness, and even death. 

Motor vehicles are the dominant source of CO emissions in most areas.  High CO 
levels develop primarily during winter, when periods of light winds combine 
with the formation of ground-level temperature inversions (typically from the 
evening through early morning).  These conditions result in reduced dispersion of 
vehicle emissions.  Motor vehicles also exhibit increased CO emission rates at 
low air temperatures. 

State and federal CO standards have been set for 1- and 8-hour averaging times.  
The state 1-hour CO standard is 20 ppm and the federal 1-hour CO standard is 
35 ppm.  State and federal standards both are 9 ppm for an 8-hour averaging 
period.  State CO standards are values not to be exceeded; federal CO standards 
are established as values not to be exceeded more than once per year. 

Toxic Air Contaminants 

Toxic air contaminants (TACs) are pollutants that may be expected to result in an 
increase in mortality or serious illness, or that may pose a present or potential 
hazard to human health.  Health effects of TACs include cancer, birth defects, 
neurological damage, damage to the body’s natural defense system, and diseases 
that lead to death.  Although AAQSs exist for criteria pollutants, no ambient 
standards exist for TACs.  Many pollutants are identified as TACs because of 
their potential to increase the risk of developing cancer or because of their acute 
or chronic health risks.  For TACs that are known or suspected carcinogens, ARB 
has consistently found that there are no levels or thresholds below which 
exposure is risk-free.  Individual TACs vary greatly in the risk they present.  At a 
given level of exposure, one TAC may pose a hazard that is many times greater 
than another.  For certain TACs, a unit risk factor can be developed to evaluate 
cancer risk.  For acute and chronic health risks, a similar factor called a hazard 
index is used to evaluate risk.  ARB recently identified diesel exhaust particulate 
matter as a TAC. 

In the early 1980s, ARB established a statewide comprehensive air toxics 
program to reduce exposure to air toxics.  The Toxic Air Contaminant 
Identification and Control Act (Assembly Bill [AB] 1807, Tanner 1983) created 
California’s program to reduce exposure to air toxics.  The Air Toxics “Hot 
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Spots” Information and Assessment Act (AB 2588, Connelly 1987) supplements 
the AB 1807 program by requiring a statewide air toxics inventory, notification 
of people exposed to a significant health risk, and facility plans to reduce these 
risks. 

Sensitive Land Uses 
For the purposes of this analysis, sensitive land uses are defined as locations 
where people reside or where the presence of pollutant emissions could adversely 
affect the use of the land.  Typical sensitive receptors include residents, school 
children, hospital patients, and the elderly.  The only sensitive land uses in the 
project area are residences at the north end of the project near Plumas Lake. 

Environmental Impacts 
Assessment Methods 

Construction-Related Emissions 

FRAQMD does not require quantification of construction emissions.  Instead, it 
requires implementation of effective and comprehensive feasible control 
measures to reduce fugitive dust (PM10) (Matlock pers. comm.).  Fugitive dust 
emissions generated during construction activities vary greatly depending on the 
level of activity, specific operations taking place, equipment being operated, 
local soils, and weather conditions.  Despite this variability in emissions, 
experience has shown that there are several feasible control measures that can be 
reasonably implemented to reduce fugitive dust emissions during construction.  
These control measures, summarized in Table 3.4-3, are designed to control 
fugitive dust emissions.  Based on guidance from the FRAQMD, if 90% of the 
control measures indicated in the first section of Table 3.4-3 are implemented (as 
appropriate, depending on the size of the project area), air pollutant emissions 
from construction activities would be considered less than significant 
(Matlock pers. comm.). 

In addition to the implementation of measures for the control of fugitive dust, 
FRAQMD requires that a fugitive dust control plan be submitted by the project 
proponent for approval to the district.  The requirements of the plan are 
summarized in Appendix B. 
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Table 3.4-3.  Feather River Air Quality Management District Control Measures for Construction Emissions 
of Fugitive Dust 

The following mitigation measures are required for all construction sites. 

� All grading operations on a project should be suspended when winds exceed 20 miles per hour (mph) or 
when winds carry dust beyond the property line despite implementation of all feasible dust control measures. 

� Construction sites shall be watered as directed by the public works department or air quality management 
district (AQMD), and as necessary to prevent fugitive dust violations. 

� An operational water truck should be on site at all times.  Water shall be applied to control dust as needed to 
prevent visible emissions violations and offsite dust impacts. 

� Onsite dirt piles or other stockpiled particulate matter should be covered, wind breaks installed, and water 
and/or soil stabilizers employed to reduce wind-blown dust emissions.  Use of approved non-toxic soil 
stabilizers according to manufacturers’ specifications shall be incorporated into all inactive construction 
areas. 

� All transfer processes involving a freefall of soil or other particulate matter shall be operated in a manner that 
minimizes the freefall distance and fugitive dust emissions. 

� Apply approved chemical soil stabilizers according to the manufacturers’ specifications to all inactive 
construction areas (previously graded areas that remain inactive for 96 hours), including unpaved roads and 
employee/equipment parking areas. 

� To prevent track-out, wheel washers should be installed where project vehicles and/or equipment exit onto 
paved streets from unpaved roads.  Vehicles and/or equipment shall be washed before each trip.  
Alternatively, a gravel bed may be installed as appropriate at vehicle/equipment site exit points to effectively 
remove soil buildup on tires and tracks to prevent/diminish track-out. 

� Paved streets shall be swept frequently (water sweeper with reclaimed water recommended, or wet broom) if 
soil material has been carried from the project site onto adjacent paved public thoroughfares. 

� Traffic control shall be provided as needed during all phases of construction to improve traffic flow, as 
deemed appropriate by the public works department and/or California Department of Transportation, and to 
reduce vehicle dust emissions.  An effective measure is to enforce vehicle traffic speeds at or below 15 mph. 

� Traffic speeds shall be reduced on all unpaved surfaces to 15 mph or less, and unnecessary vehicle traffic 
will be reduced by restricting access.  Appropriate training, onsite enforcement, and signage shall be 
provided. 

� Groundcover shall be reestablished on the construction site as soon as possible and before final occupancy 
through seeding and watering. 

� Open burning is a source of fugitive gas and particulate emissions and shall be prohibited at the project site.  
No open burning of vegetative waste (natural plant growth wastes) or other legal or illegal burn materials 
(trash, demolition debris, etc.) may be conducted at the project site.  Vegetative wastes should be chipped or 
delivered to waste to energy facilities (permitted biomass facilities), mulched, composted, or used for 
firewood.  It is unlawful to haul waste materials off site for disposal by open burning. 

� Construction activities shall minimize disruption to traffic flow during peak hours to the greatest extent 
feasible. 

� A truck hauling dirt, sand, soil, or other loose material should be covered or maintain at least 2 feet of 
freeboard (minimum vertical distance between top of the load and top of the trailer) in accordance with the 
requirements of California Vehicle Code Section 23114.  This provision shall be enforced by local 
enforcement agencies. 
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The following mitigation measures are recommended for all construction sites. 

Reducing emissions of oxides of nitrogen (NOx) from off-road diesel-powered equipment: 

� The project representative shall provide a plan for approval by the Feather River AQMD (FRAQMD) 
demonstrating that the heavy-duty (equal to or greater than 50 horsepower) off-road equipment to be used in 
construction, including owned, leased, and subcontractor vehicles, will achieve a project-wide fleet-average 
20% NOx reduction and 45% particulate reductiona compared to the most recent California Air Resources 
Board fleet average at time of construction. 

� The project representative shall submit to FRAQMD a comprehensive inventory of all off-road construction 
equipment equal to or greater than 50 horsepower that will be used an aggregate of 40 or more hours during 
any portion of construction.  The inventory shall include the horsepower rating, engine production year, and 
projected hours of use or fuel throughput for each piece of equipment.  The inventory shall be updated and 
submitted monthly throughout the duration of the project, except that an inventory shall not be required for 
any 30-day period during which no construction activity occurs.  At least 48 hours before the use of subject 
heavy-duty off-road equipment, the project representative shall provide FRAQMD with the anticipated 
construction timeline, including start date, and names and phone numbers of the project manager and onsite 
foreman. 

Controlling visible emissions from off-road diesel-powered equipment: 

� The project shall ensure that emissions from all off-road diesel-powered equipment used on the project site 
do not exceed 40% opacity for more than 3 minutes in any 1 hour.  Any equipment found to exceed 40% 
opacity (or Ringelmann 2.0) shall be repaired immediately, and FRAQMD shall be notified within 48 hours 
of identification of noncompliant equipment.  A visual survey of all in-operation equipment shall be made at 
least weekly, and a monthly summary of the visual survey results shall be submitted throughout the duration 
of the project, except that the monthly summary shall not be required for any 30-day period during which no 
construction activity occurs.  The monthly summary shall include the quantity and type of vehicles surveyed 
and the dates of each survey.  FRAQMD and/or other officials may conduct periodic site inspections to 
determine compliance.  Nothing in this section shall supercede other FRAQMD or state rules or regulations. 

a Acceptable options for reducing emissions may include use of late-model engines, low-emission diesel 
products, alternative fuels, engine retrofit technology, after-treatment products, and/or other options as they 
become available.  FRAQMD should be contacted to discuss alternative measures. 

Sources:  Feather River Air Quality Management District 1998; Sacramento Metropolitan Air Quality 
Management District 2002; Matlock pers. comm. 

 

Construction of the proposed project would result in the temporary generation of 
emissions of CO, ROG, NOx, and PM10.  Emissions would originate from 
mobile and stationary construction equipment exhaust, employee vehicle exhaust, 
dust from clearing the land, and exposed soil eroded by wind.  Construction-
related emissions would vary substantially, depending on the level of activity, 
length of the construction period, specific construction operations, types of 
equipment, number of personnel, wind and precipitation conditions, and soil 
moisture content. 

The project engineer provided a detailed inventory of construction equipment 
that would be used for the proposed project.  Construction-related emissions were 
estimated and analyzed based on the construction equipment inventory, emission 
factors from ARB, and the URBEMIS2002 emissions model. 
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Operational Emissions 

Operational (long-term) air quality impacts are those associated with a change in 
permanent use of the project area.  Operational emissions of ROG, NOx, CO, and 
PM10 can originate from area sources (i.e., water heating, landscape 
maintenance, and other similar activities), stationary sources (i.e., generators and 
engines), and mobile sources (i.e., motor vehicles).  Operational emissions were 
not estimated for the proposed project because there would be no equipment, 
machinery, or any other operational component that would be a significant source 
of emissions.  Construction of the relief wells would require the construction of a 
pump station to pump collected discharge water into a collection system.  The 
pump at this new pump station would be electrically powered, and would not 
generate any emissions. 

Regulatory Setting 

Federal Regulations 

The federal Clean Air Act (CAA), enacted in 1970 and amended twice thereafter 
(including 1990), establishes the framework for modern air pollution control.  
The act directs EPA to establish NAAQS for six pollutants:  O3, CO, lead (Pb), 
nitrogen dioxide (NO2), particulate matter, and sulfur dioxide (SO2).  The 
NAAQS are divided into primary and secondary standards; the former are set to 
protect human health within an adequate margin of safety, and the latter to 
protect environmental values, such as plant and animal life. 

The CAA requires states to submit a state implementation plan (SIP) for areas in 
nonattainment for NAAQS.  The SIP, which is reviewed and approved by EPA, 
must demonstrate how the federal standards will be achieved.  Failing to submit a 
plan or secure approval could lead to denial of federal funding and permits.  In 
cases where the SIP is submitted but fails to demonstrate achievement of the 
NAAQS, EPA is directed to prepare a federal implementation plan. 

State Regulations 

ARB and local air pollution control districts (e.g., FRAQMD) have responsibility 
for achieving CAAQS, which are more stringent than NAAQS.  CAAQS are 
achieved through district-level air quality management plans that are 
incorporated into the SIP. 

The California Clean Air Act (CCAA) requires local and regional air pollution 
control districts that are not attaining one or more of the CAAQS for O3, CO, 
SO2, or NO2 to expeditiously adopt plans specifically designed to attain these 
standards.  Each plan must be designed to achieve an annual 5% reduction in 
districtwide emissions of each nonattainment pollutant or its precursors 
(components from which pollutants are formed). 
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Recently enacted amendments to the CCAA impose additional requirements 
designed to ensure an improvement in air quality within the next 5 years.  More 
specifically, local districts with moderate air pollution that did not achieve 
“transitional nonattainment” status (i.e., in violation of a state standard but very 
close to attainment status) by December 31, 1997, must implement the more 
stringent measures applicable to districts with serious air pollution. 

Local Regulations 

The project area is within the jurisdiction of FRAQMD.  ARB and FRAQMD 
have primary responsibility for implementing NAAQS and ensuring that CAAQS 
are met.  FRAQMD is also responsible for implementing strategies for air quality 
improvement and recommending mitigation measures for potential effects on air 
quality from new construction and development. 

Federal and State Ambient Air Quality Standards 

Existing air quality conditions in the project area can be characterized relative to 
NAAQS and CAAQS established for various pollutants (Table 3.4-4).  For some 
pollutants, standards are set for multiple measurement periods.  Most standards 
have been set to protect public health, but others have been based on other values 
(e.g., protection of crops, protection of materials, or avoidance of nuisance 
conditions). 

Significance Criteria 
State CEQA Guidelines (Appendix G) state that a project would normally have a 
significant effect on the environment if it would: 

� conflict with or obstruct implementation of the applicable air quality 
management plan; 

� violate any air quality standard or contribute substantially to an existing or 
projected air quality violation; 

� result in a cumulatively considerable net increase of any criteria pollutant for 
which the project region is in nonattainment under an applicable federal or 
state ambient air quality standard (including releasing emissions that exceed 
quantitative thresholds for O3 precursors); 

� expose sensitive receptors to substantial pollutant concentrations; or 

� create objectionable odors affecting a substantial number of people. 

The guidelines further state that the significance criteria established by the 
applicable air quality management or air pollution control district may be relied 
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on to make the determinations above.  FRAQMD’s thresholds of significance for 
construction- and operation-related emissions are presented in Table 3.4-5. 

Table 3.4-5.  Feather River County Air Quality Management District’s Thresholds of 
Significance 

 Thresholds of Significance 

Pollutant Construction (pounds per day) Operation (pounds per day) 

ROGa – 25 

NOx
a – 25 

COb – – 

PM10a – 80 
a FRAQMD has not set any threshold level for construction because it does not require 

quantification of construction emissions.  Instead, it recommends implementation of effective 
and comprehensive feasible control measures indicated in Table 3.4-3 to reduce fugitive dust, as 
well as the submittal of a fugitive dust control plan to the District for approval. 

b Emissions of CO are not considered an issue of concern within the FRAQMD because the region 
is in attainment for CO, and air quality within the FRAQMD is not negatively affected by CO. 

Source:  Feather River Air Quality Management District 1998. 
 

Impacts 

Upper Bear and WPIC Levee Improvements 

Impacts AQ-1–AQ-3 below relate to the state criteria discussed above. 

Impact AQ-1:  Generation of Significant Levels of 
Construction-Related Emissions 
The FRAQMD assumes that unmitigated construction emissions are significant 
but that with appropriate mitigation, those impacts can be reduced to a less than 
significant level.  During construction, emissions would be produced by a variety 
of sources, including criteria pollutant emissions produced by construction 
equipment and fugitive dust created by wind and operation of construction 
equipment over exposed earth.  Construction-related emissions were not 
estimated for the proposed project because, as stated, FRAQMD does not require 
that emissions be quantified for construction activities.  Instead, FRAQMD 
requires specific construction-related mitigation measures to be implemented to 
minimize dust generation.  Because the FRAQMD assumes that unmitigated 
construction activities could result in a significant increase in PM10 and 
construction vehicle exhaust emissions, this impact is considered significant.  
Implementation of Mitigation Measures AQ-MM-1a and AQ-MM-1b would 
reduce this impact to a less-than-significant level. 
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Mitigation Measure AQ-MM-1a:  Implement Feasible Control Measures for 
Construction Emissions of Fugitive Dust.  The project proponent will 
implement all feasible control measures indicated in Table 3.4-3. 

Mitigation Measure AQ-MM-1b:  Prepare a Fugitive Dust Control Plan.  
The project proponent will prepare a fugitive dust control plan and submit it for 
to FRAQMD for approval.  Fugitive dust control measures will be implemented 
in accordance with the approved plan during demolition.  The requirements of 
the control plan are summarized in Appendix B. 

Impact AQ-2:  Increased Construction-Related Diesel Health Risk 
Construction activities will use diesel-fueled equipment.  ARB has identified 
diesel exhaust particulate matter as a TAC.  However, the assessment of diesel-
related cancer risks is typically based on a 70-year exposure period.  Because 
construction activities are short-term, once construction activities have ceased, 
the potential exposure to diesel emissions will also cease.  In addition, since 
project components are far removed from the nearest sensitive receptor, sensitive 
receptor exposure will be minimal.  Because exposure to diesel exhaust will be 
well below the 70-year exposure period and exposure will be minimal due to the 
project location, construction of the proposed project is not anticipated to result 
in an elevated health risk.  Consequently, the estimation of diesel risks associated 
with construction activities is considered to be less than significant.  No 
mitigation is required. 

Impact AQ-3:  Generation of Significant Levels of Operational 
Emissions 
As previously mentioned, after construction is completed, the project would not 
use any equipment or machinery that would be a significant source of emissions.  
However, a backup diesel generator may be used to provide emergency power 
for the pumps in the event of a break in the facility’s power supply.  Operational 
emissions associated with operation of the emergency backup diesel generator 
would primarily be caused by the cycling and operation of the diesel generators.  
During an emergency, such as a power failure, the backup diesel generator would 
be used to maintain facility operations.  The diesel generator would have limited 
activity, and would be used only during emergencies and during periodic cycling 
of the generators.  It is anticipated that the minimum duration a backup generator 
would be running in an emergency situation is 1 hour.  Cycling of the generators 
is expected to occur once a month for no more than 15 minutes to ensure that the 
generators are in working condition and to keep them primed in the event of an 
emergency situation.  Emissions are not anticipated to exceed any of the 
thresholds indicated in Table 3.4-5 because the generators will see limited use for 
periodic maintenance, cycling of the equipment, and infrequent short-term 
emergency operations.  Consequently, the potential impact associated with such 
limited operation is considered less than significant. 

Routine maintenance of the proposed project will require the periodic use of 
equipment and motor vehicles to access project components and conduct 
maintenance and upkeep activities.  However, due to the temporary and 
intermittent nature of these activities, they are not anticipated to exceed any of 
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the thresholds indicated in Table 3.4-5.  Consequently, this impact is considered 
less than significant. 

Lower Bear and Feather Levee Improvements 

Impacts AQ-1–AQ-3 below relate to the state criteria discussed above. 

Impact AQ-1:  Generation of Significant Levels of 
Construction-Related Emissions 
During construction, emissions would be produced by a variety of sources, 
including criteria pollutant emissions produced by construction equipment and 
fugitive dust created by wind and operation of construction equipment over 
exposed earth.  However, construction-related emissions were not estimated for 
the proposed project because, as stated, FRAQMD does not require that 
emissions be quantified for construction activities.  Instead, FRAQMD assumes 
that unmitigated construction emissions are significant and would require 
specific construction-related mitigation measures to be implemented to minimize 
dust generation.  Because construction activities could result in a significant 
increase in PM10 and construction vehicle exhaust emissions, this impact is 
considered potentially significant.  Implementation of Mitigation Measures AQ-
MM-1a and AQ-MM-1b, as described above, would reduce this impact to a less-
than-significant level. 

Impact AQ-2:  Increased Construction-Related Diesel Health Risk 
Construction activities will use diesel-fueled equipment.  ARB has identified 
diesel exhaust particulate matter as a TAC.  However, the assessment of diesel-
related cancer risks is typically based on a 70-year exposure period.  Because 
construction activities are short-term, once construction activities have ceased, 
the potential exposure to diesel emissions will also cease.  In addition, since 
project components are far removed from the nearest sensitive receptor, sensitive 
receptor exposure will be minimal.  Because exposure to diesel exhaust will be 
well below the 70-year exposure period and exposure will be minimal due to the 
project location, construction of the proposed project is not anticipated to result 
in an elevated health risk.  Consequently, the estimation of diesel risks associated 
with construction activities is considered to be less than significant.  No 
mitigation is required. 

Impact AQ-3:  Generation of Significant Levels of Operation-Related 
Emissions 
As previously mentioned, it is not anticipated that the project would entail the use 
of any equipment, machinery, or any other operational component that would be 
a significant source of emissions after construction.  Routine maintenance of the 
proposed project would require the periodic use of equipment and motor vehicles 
to access project components and conduct maintenance and upkeep activities.  
However, due to the temporary and intermittent nature of these activities, they 
are not anticipated to exceed any of the thresholds indicated in Table 3.4-5.  
Consequently, this impact is considered less than significant. 
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Chapter 4 
Biological Environment 

This chapter provides environmental analyses relative to biological parameters of 
the project area.  Components of the study include a setting discussion, impact 
analysis criteria, project effects and significance, and applicable mitigation 
measures.  This chapter is organized as follows: 

� Section 4.1, Fish; 

� Section 4.2, Vegetation and Wetlands; 

� Section 4.3, Wildlife. 
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Section 4.1 
Vegetation and Wetlands 

Introduction 
This section describes the vegetation communities and land cover types, 
including wetlands and special-status plant species, in the project area.  In 
relation to these resources, this section: 

� describes the affected environment in the project area; 
� evaluates and discusses the impacts associated with project implementation 

and maintenance in the project area; and 

� recommends measures to mitigate significant impacts in the project area. 

The primary concerns related to vegetation and wetlands are: 

� filling of waters of the United States, including wetlands; 

� loss of nonjurisdictional woody riparian communities; 

� loss of native trees; and 

� loss of special-status plant species. 

These impacts are reduced to a less-than-significant level by implementing the 
mitigation measures identified in this section.  The mitigation measures may 
include such measures as minimizing impacts on sensitive biological resources; 
compensating for unavoidable permanent loss of wetland, riparian, and oak 
woodland habitats; and conducting preconstruction surveys for special-status 
plants. 

Existing Conditions 
For the purpose of this assessment the terms project area and study area are 
used.  The project area comprises all lands within the footprint of the proposed 
project, associated staging and storage areas, borrow areas, and the mitigation 
sites.  Land cover types were mapped within the project area.  The project area 
varies in width, depending on the specific levee improvements in a given 
location. 
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The study area comprises all of the land area within the USGS quadrangles 
surveyed as part of the California Natural Diversity Database (CNDDB) search 
(Figure 4.1-1).  The CNDDB search included all the USGS quadrangle maps in 
which the project area is located, as well as the adjoining quadrangles.  Land 
cover types were not mapped in the study area.  The study area land cover types 
include artificial and natural land cover types.  Agricultural lands are artificial 
land cover types because they consist of nonnative vegetation that is cultivated.  
The other terrestrial and aquatic habitats are natural land cover types. 

Land Cover Types 
A land cover type represents the dominant features of the land surface and can be 
defined by natural vegetation, water, or human uses (e.g., agricultural lands, 
roadways/railways).  Jones & Stokes botanists conducted surveys and mapped 
the land cover types in the project area in February–April 2004.  Botanical 
surveys of lands adjacent to the levees were conducted by foot and by aerial 
photograph interpretation in an area extending approximately 300 feet from the 
landside of the levees and 200 feet from the waterside of the levees.  Habitat 
mapping was digitized into a geographic information systems (GIS) database, 
and acreages were calculated from the GIS data. 

Ten major land cover types were identified in the project area (Figures 4.1-2a–
4.1-2f and Table 4.1-1). 

� emergent wetland, 

� seasonal wetland, 

� seasonal pool, 

� willow scrub, 

� other waters of the United States, 

� valley oak riparian forest, 

� valley oak forest, 

� annual grassland, 

� developed, and 

� agricultural lands. 
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Table 4.1-1.  Acreage of Existing Land Cover Types in the Project Area 

Habitat Type Acreage in Project Area 

Aquatic Land Cover Types  

Emergent wetland 0.45 

Seasonal wetland 5.07 

Seasonal pond 4.07 

Willow scrub 2.93 

Other waters of the United States 49.53 

Terrestrial Land Cover Types  

Valley oak riparian forest 4.19 

Valley oak forest (nonriparian) 6.04 

Annual grassland 183.29 

Agricultural lands  

Field crops 88.37 

Orchard 64.21 

Developed 28.70 

Total 436.85 
 

These land cover types include jurisdictional wetland and other waters of the 
United States, as well as nonjurisdictional upland habitat.  The land cover types 
are described below. 

Ten major land cover types were identified in the project area (Figures 4.1-2a–
4.1-2f and Table 4.1-1): 

� emergent wetland, 

� seasonal wetland, 

� seasonal pool, 

� willow scrub, 

� other waters of the United States, 

� valley oak riparian forest, 

� valley oak forest, 

� ruderal/annual grassland, 

� developed, and 

� agricultural lands. 
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These land cover types include jurisdictional wetland and other waters of the 
United States, as well as nonjurisdictional upland habitat.  The land cover types 
are described in the following sections.  Appendix C provides a list of the 
common and scientific names of the species referenced in this section. 

Jurisdictional Wetlands 

The following habitat types were delineated as jurisdictional wetlands in the 
project area: 

� emergent wetland, 

� seasonal wetland, 

� seasonal pool, and 

� willow scrub. 

General information on the characteristics of each jurisdictional wetland type is 
presented below.  The acreage of each wetland type is shown in Table 4.1-1.  
Descriptions of individual wetlands delineated in the project area are provided in 
the preliminary delineation for the project (Jones & Stokes 2004).  Locations of 
individual wetlands are shown in Figures 4.1-2a–4.1-2f. 

Emergent Wetland 

The emergent wetland land cover type is limited in extent in the project area, 
occurring at only two locations along the WPIC levee (Figure 4.1-2c).  Emergent 
wetlands are dominated by erect, rooted, herbaceous hydrophytes.  The species 
composition of this community varies, but features delineated in the project area 
supported a variety of herbaceous wetland plant species, including common tule, 
soft rush, and water smartweed. 

Emergent wetlands in the project area are perennially wet.  Wetland hydrology in 
emergent wetlands was determined by the presence of surface water and 
topographical depressions.  Soils of emergent wetlands were characterized as 
hydric based on the presence of a matrix or on the presence of obligate wetland 
species. 

Some special-status vernal pool plant species may occur in the emergent wetland 
land cover type. 

Seasonal Wetland 

The seasonal wetland land cover type occurs in areas that are ephemerally or 
seasonally inundated or saturated with water.  In the project area, these features 
are located at the toe of the WPIC levee in scattered locations throughout its 
length (Figures 4.1-2a–4.1-2d).  Seasonal wetlands in the project area are 
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dominated by plants adapted to a yearly cycle of winter flooding or saturation 
followed by spring or early summer drying. 

Seasonal wetland vegetation in the project area is dominated by iris-leaved rush, 
creeping spikerush, Italian ryegrass, and a variety of other annual wetland plant 
species (Jones & Stokes 2004).  Wetland hydrology in seasonal wetlands was 
most often determined by the presence of standing surface water or saturated 
soils.  Soils in seasonal wetlands were often characterized by a reddish color 
accompanied by depletions and/or iron concentrations in the matrix. 

Some special-status vernal pool plant species may occur in the seasonal wetland 
land cover type. 

Seasonal Pools 

The seasonal pool land cover type is somewhat common in the project area and is 
very similar to seasonal wetlands.  In the project area, these features are located 
at the toe of the WPIC levee in scattered locations throughout its length 
(Figures 4.1-2a–4.1-2d).  They occur in areas that are ephemerally or seasonally 
inundated with water to a depth sufficient to delay the growth of vegetation to 
later in the growing season. 

Seasonal pools were characterized by the presence of some seasonal wetland 
vegetation on the edges of the pools and deep ponding during the surveys.  Soils 
were not characterized in seasonal pools during this delineation but were 
assumed to be hydric based on the presence of an aquic moisture regime. 

Some special-status vernal pool plant species may occur in the seasonal pool 
cover type. 

Willow Scrub 

The willow scrub land cover type is uncommon in the project area, occurring in 
several locations on the landside of the project area levee system.  Willow scrub 
occurs in the fill borrow ditch adjacent to the WPIC levee and along the Feather 
River levee.  The willow scrub community in the project area is dominated by 
sandbar willow and cottonwood seedlings.  Wetland hydrology in willow scrub 
wetlands was most often determined by the presence of standing surface water 
and/or saturated soils.  Soils in the willow scrub community were found to be 
very similar to those found in seasonal wetlands, although slightly darker.  In one 
instance, the soil also had a sulfidic odor. 

No special-status plants are expected to occur in the willow scrub land cover 
type. 
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Other Waters of the United States 

The following features were delineated as other waters of the United States in the 
project area:  the Bear River and the WPIC. 

General information on the characteristics of each jurisdictional water feature is 
presented below.  Locations of these water features are shown on Figures 4.1-2a–
4.1-2f. 

Rose-mallow, a California Native Plant Society (CNPS) List 1B species, could 
occur along the Bear River and WPIC. 

Bear River 

The Bear River is the dominant hydrologic feature in the project area.  It 
originates near Emigrant Gap and Lake Spalding in the Sierra Nevada and flows 
westward to its confluence with the Feather River near Nicolaus, California.  The 
Bear River was characterized as a jurisdictional water body because it possesses 
open, perennially flowing water, a defined bed and bank, and an OHWM.  Data 
on the of the Bear River were obtained from existing streamflow gages and 
hydrologic models produced by the Corps and then plotted on the land cover type 
maps (Figures 4.1-2d–4.1-2f). 

Western Pacific Interceptor Canal 

The WPIC captures streamflows from several water features, including Best 
Slough, Reeds Creek, and Hutchinson Creek, and channelizes them into the Bear 
River at station 169+16.  The WPIC is characterized as a jurisdictional water 
body because it possesses open, perennially flowing water, a defined bed and 
bank, and an OHWM (Jones & Stokes 2004).  Although the WPIC channel may 
be a constructed feature, it captures and contains runoff from natural water 
features (i.e., the streams and slough described above) and flows directly into the 
Bear River.  Similar to the Bear River, the OHWM of the WPIC was calculated 
and mapped using data obtained from existing streamflow gages and hydrologic 
models produced by the Corps.  The jurisdictional limits of this feature are shown 
on Figures 4.1-2a–4.1-2d. 

Nonjurisdictional Land Cover Types 

Valley Oak Riparian Forest 

The valley oak riparian forest land cover type is one of the most common natural 
land cover types in the project area, occurring along the Bear River.  (Figure 4.1-
2d.)  Valley oak riparian forest includes areas where the dominant overstory is 
valley oak.  Depending on location, the understory may consist of shrubs and tree 
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seedling or ruderal vegetation.  The understory of the valley oak riparian forest is 
typically less dense than the cottonwood-willow riparian forest because of the 
less mesic conditions in these locations. 

Associate tree species include cottonwood, black willow, and western sycamore.  
In locations with a woody riparian understory, the species composition includes 
tree seedlings, elderberry, poison oak, wild rose, and Himalayan blackberry. 

No special-status plant species are expected to occur in the valley oak riparian 
forest because this land cover type does not support the special-status plant 
species that could occur in the project area. 

Valley Oak Forest  

The valley oak forest land cover type is relatively common in the project area, 
occurring in upland areas on the landside of the Bear River levee and at several 
locations at the toe of the WPIC levee slope.  (Figure 4.1-2d.)  Although this type 
has a similar overstory species composition, it is not considered a riparian 
community, and the understory is dominated by annual grasses and ruderal forbs. 

No special-status plant species are expected to occur in the valley oak forest 
because this land cover type does not support the special-status plant species that 
could occur in the project area. 

Agriculture 

Major crops and cover types in agricultural production include orchard crops and 
field crops (Figures 4.1-2a–4.1-2f).  Orchard crops include walnuts and prunes 
among others.  Orchard crops are located on the north and south side of the Bear 
River between the Feather River and SR 70.  The orchards range in age from 
stands that appear to be several decades old to those planted following the 1997 
flood event. 

Annual row crops are located in two general areas.  The first area includes fields 
on the north side of the Bear River near the confluence with the Feather River.  
The second area includes the rice fields located between SR 70 and the WPIC.  
General cropping practices result in monotypic stands of vegetation for the 
growing season and bare ground in the fall and winter. 

No special-status plant species are known or expected to occur in agricultural 
habitats because of the soil disturbance inherent to the agricultural practices. 

Irrigation Canals and Ditches 

Irrigation canals and ditches, including the Algodon Canal, were not delineated 
as other waters of the United States (Jones & Stokes 2004) on the basis of the 
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preliminary wetland delineation.  Most of these drainages are perennial and are 
used to supply irrigation water or act as drainage canals during the winter 
months.  This land cover type is primarily associated with the agricultural lands 
on the west side of SR 70.  Water in these canals is pumped to the Bear and 
Feather Rivers. 

Rose-mallow, a CNPS List 1B species, could occur along the irrigation canal and 
ditches in the project area. 

Annual Grassland 

Areas mapped as ruderal/annual grassland in the project area are dominated by a 
mixture of annual grasses and herbaceous, nonnative, weedy species and may 
support stands of noxious weeds.  Annual grassland generally occurs in disturbed 
areas, such as levee faces and edges of agricultural fields and roads.  Annual 
grassland also generally occurs in areas subject to periodic disturbance, and the 
species in this land cover type are generally weedy to invasive. 

No special-status plants are expected to occur in annual grassland communities 
found in the project area. 
 

Special-Status Plants 
A consolidated list of special-status plant species that potentially occur in the 
project area was generated from the following sources: 

� USFWS Species List provided for the project area (Appendix D), 

� the CNDDB (California Natural Diversity Database 2004), 

� the CNPS Inventory of Rare and Endangered Plants of California (California 
Natural Diversity Database 2004), and 

� species identified in previous studies conducted for RD 784 or other projects 
in the vicinity of RD 784 project. 

Each species on the list was evaluated for its potential to occur in the project 
area.  Species that are not found in land cover types present in the project area 
were eliminated from further consideration and are not included in Table 4.1-2. 

There are no occurrences of special-status plant species listed on the CNDDB 
(California Natural Diversity Database 2004) for the project area of impact.  
Because of the short time frame in which this EIR was developed, special-status 
plant surveys have not been conducted throughout the entire year to allow 
observation of different plant species during their respective flowering periods.  
Jones & Stokes botanists conducted a floristic survey on April 23, 2003, by 
examining the project area by foot and searching for special-status plant species.  
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No special-status plant species were observed during the survey.  To compensate 
for the deficiency in multiple-season, preproject floristic surveys, the Authority 
RD 784 will conduct surveys for special-status species surveys prior to 
implementing construction activities.  If the project is phased over 2 or more 
years, the Authority RD 784 will conduct floristic surveys during the appropriate 
blooming period time frame for target species. 

Special-status plant species are species legally protected under CESA, the ESA, 
or other regulations, as well as species considered sufficiently rare by the 
scientific community to qualify for such listing.  Special-status plants are species 
in the following categories: 

� species listed or proposed for listing as threatened or endangered under the 
ESA (50 CFR 17.12 and various notices in the Federal Register [FR] 
[proposed species]); 

� species that are candidates for possible future listing as threatened or 
endangered under the ESA (67 FR 40657, June 13, 2002); 

� species listed or proposed for listing by the State of California as threatened 
or endangered under CESA (14 CCR 670.5); 

� species that meet the definitions of rare or endangered under CEQA (State 
CEQA Guidelines, Section 15380); 

� plants listed as rare under the California Native Plant Protection Act 
(California Fish and Game Code, Section 1900 et seq.); 

� plants considered by the CNPS to be “rare, threatened, or endangered in 
California” (Lists 1B and 2, California Natural Diversity Database 2004) 
available at <www.cnps.org/rareplants/ inventory/6thEdition/htm>); and 

� plants listed by the CNPS as plants about which more information is needed 
to determine their status and plants of limited distribution (Lists 3 and 4, 
California Natural Diversity Database 2004), which may be included as 
special-status species on the basis of local significance or recent biological 
information. 

The following section discusses special-status plant species that have been 
documented near the project area and identifies additional special-status species 
that have the potential to occur in the project area.  Table 4.1-2 provides a list of 
these species, identifies the habitat requirements of each species and identifies 
the species’ likelihood of occurrence in the project area.  Figure 4.1-1 identifies 
the locations of all CNDDB records for special-status plants within 5 miles of the 
project area.  Only those species known to occur or expected to occur in the 
project area will be further addressed in this document. 

Two special-status plant species, rose-mallow and Hartweg’s golden sunburst, 
have been documented near the project area. 
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Rose-Mallow 

Rose-mallow is designated as a List 1B plant by the CNPS.  Rose-mallow is an 
herbaceous perennial that spreads by rhizomes within freshwater marsh habitat 
and along river banks and irrigation canals and ditches.  A CNDDB records 
search found that there is one known occurrences of this species within a 5-mile 
radius of the project area (Figure 4.1-1).  The nearest occurrence of rose-mallow 
is along the Sutter Causeway, approximately 5 miles west of the project area 
(California Natural Diversity Database 2004).  This species has not been 
observed in the project area. 

Hartweg’s Golden Sunburst 

Hartweg’s golden sunburst is federally and state listed as endangered and is 
designated as a List 1B plant by the CNPS (62 FR 25:5542–5551).  Hartweg’s 
golden sunburst occurs in grasslands and open blue oak woodlands of the 
southern Sacramento Valley and San Joaquin Valley of California.  This species 
occurs nearly always on clayey soils on the north or northeast facing slopes of 
mounds with grassland communities (62 FR 25:5542–5551); the highest plant 
densities on occur on upper slopes with minimal grass cover.  Hartweg’s golden 
sunburst produces bright yellow flower heads in March or April.  The nearest 
occurrence of Hartweg’s golden sunburst is approximately 5 miles north of the 
project area.  This population is believed to be extirpated (California Natural 
Diversity Database 2004).  This species is not likely to occur in the project area 
because of past and present disturbances from agriculture and levee maintenance 
practices. 

Special-Status Vernal Pool Plants 

Several species of vernal pool plants are federally or state listed or designated as 
species of concern.  Although vernal pools were not observed in the project area, 
the seasonal wetlands and seasonal ponds that occur in the project area may 
support vernal pool plant species.  During wetland delineation and floristic 
surveys performed in March 2004, several species of vernal pool invertebrates 
were found to occur in the project area.  No special-status vernal pool species 
were observed during delineation surveys in March and April 2004 or during the 
floristic surveys performed in April 2004. 

Environmental Impacts 

Assessment Methods 
This vegetation and wetland resources impact analysis is based on: 
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� the most current proposed project, as developed by the Authority RD 784 and 
summarized in the above assumptions; 

� existing biological resource information (sources are discussed in Existing 
Conditions); and 

� current baseline conditions (as of the 2004 field surveys). 

The mitigation measures for impacts on vegetation and wetland resources were 
developed through review of the anticipated environmental impacts, discussions 
with resource agency personnel, and professional judgment. 

Impact Mechanisms 

Vegetation and wetland resources could be directly or indirectly affected by the 
proposed project.  The following types of activities could cause varying degrees 
of impacts on these resources: 

� vegetation removal, grading, and fill placement during implementation of 
levee improvements; 

� channel dewatering or installation of temporary water-diversion structures; 

� temporary stockpiling and sidecasting of soil, construction materials, or other 
construction wastes; 

� soil compaction, dust, and water runoff from the construction site into 
adjacent areas; 

� introduction of invasive nonnative species in construction areas that could 
displace native plant species in adjacent open space areas; 

� burying of vegetation under riprap used for bank stabilization; and 

� runoff of herbicides, fertilizers, diesel, gasoline, oil, raw concrete, and other 
toxic materials used for levee improvements, operations and maintenance 
into sensitive resource areas (e.g., wetlands, streams, special-status plant 
populations). 

Impact Analysis Assumptions 

The proposed project would result in temporary and permanent impacts on 
vegetation and wetland resources in the project area.  Temporary impacts would 
be those that occur only during the construction period.  Permanent impacts 
would be irreversible changes in land cover types.  In assessing the magnitude of 
possible impacts, the following project understandings and assumptions were 
made regarding construction, project operations, and maintenance activities.  
Figures 4.1-2a–4.1-2f identify the anticipated footprint of levee improvement and 
associated temporary and permanent impact areas. 
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Temporary impact areas  associated with each levee improvement measure are 
described below. 

� Slurry Cutoff Wall.  Temporary project effects would occur on the levee 
crown at the three locations where slurry cutoff walls will be constructed.  
Areas required for temporary equipment and material placement were 
assumed to occur in the temporary impact zone associated with other levee 
improvement measures. 

� Seepage Berm.  Project effects would occur near the landside of the levee 
toe at the three locations where seepage berms will be constructed.  The 
temporary impact area was assumed to extend 100 feet landward of the 
seepage berm footprint. 

� Levee Crown Raise.  At the two locations where the levee crown will be 
raised (one along the Bear River levee and one along the WPIC levee), 
project effects would occur on the landside and waterside slopes of the levee.  
The temporary impact area was assumed to extend 100 feet landward from 
the levee toe on the landside of the levee and 50 feet from the levee toe on 
the waterside of the levee.  If riparian or wetland vegetation occurs near the 
temporary impact areas, it was assumed that width of the temporary effect 
zone on the riparian vegetation would be 50 feet. 

� Borrow Ditch Fill.  Portions of the fill borrow ditch on the west side of the 
WPIC will be permanently filled to protect against under-seepage.  In 
locations where the borrow ditch will be filled, the temporary impact area 
was assumed to extend 100 feet landward of the existing borrow ditch 
footprint.   

� Riprap Placement.  Riprap placement will occur at two locations: one along 
the Bear River levee and one along the WPIC levee (Figure 2-1).  In 
locations where the riprap will be placed, the temporary impact area was 
assumed to extend 100 feet landward of the proposed riprap footprint.  If 
riparian vegetation occurs near the riprap placement areas, it was assumed 
that temporary effects on the riparian vegetation would be minimized 
avoided. 

� Relief Wells.  Project effects would occur near the landside of the levee toe.  
In locations where relief wells are planned, the temporary impact area was 
assumed to extend 100 feet landward of the relief well footprint and any 
maintenance road associated with this measure. 

Permanent impact areas for levee improvement measures would include those 
areas in which permanent hardscape features or levee improvement features 
would occur.  Permanent impacts associated with each levee improvement 
measure are described below. 

� Slurry Cutoff Wall.  There will be no permanent impacts from the slurry 
cutoff wall.  All slurry wall materials will be placed below grade, and the 
levee surface will be restored following construction activities. 
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� Seepage Berm.  Permanent impacts of the seepage berm will occur in those 
locations where fill will be placed to construct the berm and where new 
maintenance roads are proposed. 

� Borrow Ditch Fill.  Permanent impacts of the fill borrow ditch on the west 
side of the WPIC will occur in those locations where fill will be placed to 
protect against under-seepage. 

� Levee Crown Raise.  Permanent impacts of the levee crown raise will occur 
in those locations where fill will be placed to extend the levee toe to provide 
a wider base for the levee crown. 

� Riprap Placement.  Permanent impacts of riprap placement will occur 
within the footprint of the placed riprap on the waterside levee toe and where 
new maintenance roads are proposed. 

� Relief Wells.  For each relief well, permanent impacts will occur within the 
footprint the well, the well pad around the relief well, the v-ditch, and any 
new maintenance roads associated with the permanent operation and 
maintenance of the relief wells. 

In addition, new permanent access or maintenance roads, not mentioned above 
under the specific levee improvements may be constructed. 

In addition to the temporary and permanent project impact assumptions, the 
following project understandings and assumptions were also made regarding 
construction, project operations, and maintenance activities. 

� Fill material borrow areas have not been identified.  If fill material is not 
obtained from a quarry or other authorized location, it is assumed that fill 
material will be collected in locations and in such a manner as to not affect 
sensitive natural resources. 

� There will be impacts related to the routine operation and/or maintenance of 
the proposed project. The Authority RD 784 will continue with the 
authorized levee maintenance actions that are currently used on the project 
site levees.  Operation of the relief wells will not result in any recurring 
impacts, and maintenance of the relief wells and V-ditches will be performed 
from maintenance roads and well pad maintenance areas. 

� Discharge of fill into waters of the United States associated with the 
proposed project would require a CWA Section 404 permit from the Corps 
and Section 401 certification from the RWQCB.  Before construction begins, 
the Authority RD 784 will obtain all necessary permits pertaining to affected 
waters of the United States.  The permitting process would also require 
compensation for construction-, operation-, and maintenance-related impacts. 

� Grading would require a CWA Section 402 permit and preparation of a 
SWPPP.  Specifically, activities associated with fill excavation from the 
borrow source will comply with any applicable environmental regulations, 
including but not limited to:  CEQA, Clean Water Act (Sections 401, 402, 
and 404); federal Endangered Species Act; California Fish and Game Code; 
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et al., including those that may be conditional requirements for other 
regulations. 

� Grading or other construction activities within all habitats on the waterside of 
levees would require a Streambed Alteration Agreement from DFG. 

� Losses of common or artificial land cover types, including agriculture and 
annual grassland would be considered less-than-significant impacts on 
vegetation.  

Sources of Information 

The following key sources of information were used in the preparation of this 
section: 

� a review of the project alternatives; 

� field surveys and habitat mapping performed for the project; 

� a review of aerial photographs (provide photo date); published literature, and  

� a review of previous studies conducted for RD 784 or other projects located 
in the vicinity of the RD 784 project (Foothill Associates 2003, EDAW et al. 
2003). 

� a review of the CNDDB (California Natural Diversity Database 2004); and 

� a species list provided by USFWS. 

The CNDDB search included all USGS quadrangle maps in which the project 
area is located.  The CNDDB search included the following 7.5-minute 
quadrangles: 

� Sutter; 

� Yuba City; 

� Brown’s Valley; 

� Gilsizer Slough; 

� Olivehurst; 

� Wheatland; 

� Sutter Causeway; 

� Nicolaus; 

� Sheridan; 

� Knight’s Landing; 

� Verona; and  

� Pleasant Grove. 
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The USFWS species list included special-status species that occur or may occur 
in Yuba County and the Nicolaus and Olivehurst 7.5-minute quadrangles (U.S. 
Fish and Wildlife Service 2004). 

The extent of waters of the United States was delineated in March 2004 (Jones & 
Stokes 2004).  The preliminary delineation report is currently in production and 
has not yet been submitted to the Corps.  The delineation information provided in 
this document is preliminary, pending verification by the Corps. 

Wetlands were delineated according to the methods outlined in the Corps of 
Engineers Wetlands Delineation Manual (Environmental Laboratory 1987), and 
other waters of the United States were identified based on the definition of waters 
of the United States (33 CFR Part 328).  A Corps wetland delineation datasheet 
was completed for representative sites of each mapped vegetation type (Jones & 
Stokes 2004). 

Land Cover Types 

Construction impacts on land cover types were assessed by comparing the project 
footprint with the mapped land cover types.  Loss of all vegetation is assumed 
within the construction (temporary) and project (permanent) footprints.  Areas of 
temporary disturbance will be restored to preproject conditions following 
completion of construction activities. 

Special-Status Plants 

Impacts on suitable habitat for rose-mallow include the temporary or permanent 
disturbance of wetlands and other waters of the United States.  Impacts on rose-
mallow habitat were analyzed using the same approach as for the land cover 
types described above.  Preconstruction surveys will be performed during the 
blooming period for this species (August–September) to determine whether it is 
present in the project area.  For project features that will not be implemented in 
2004, preconstruction surveys will be performed in the year prior to construction 
as well as during the year of construction. 

Waters of the United States 

Impacts on waters of the United States were analyzed using the same approach as 
for the land cover types described above.  The land cover types included in this 
category are perennial aquatic, emergent wetland, seasonal wetland, seasonal 
pool, willow scrub, the Bear River, and the WPIC. 
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Regulatory Setting 
This section provides preliminary information on the major requirements for 
permitting and environmental review and consultation related to vegetation and 
waters of the United States for implementation of the proposed project.  Certain 
local, state, and federal regulations require issuance of permits before project 
implementation; other regulations require agency consultation but may not 
require issuance of any entitlements before project implementation.  The 
regulatory requirements for permits and environmental review and consultation 
for the proposed project may change during the EIR review process, as 
discussions with involved agencies proceed. 

Federal Requirements 

Endangered Species Act 

Section 7 of the ESA, as it relates to listed plant species, requires federal 
agencies, in consultation with the USFWS and NOAA-Fisheries, to ensure that 
their actions do not jeopardize the continued existence of endangered or 
threatened species or result in the destruction or adverse modification of the 
critical habitat of these species.  The required steps in the Section 7 consultation 
process are described below. 

� Agencies must request information from USFWS and NOAA-Fisheries on 
the existence in a project area of listed species or species proposed for listing. 

� Following receipt of the USFWS and NOAA-Fisheries response to this 
request, agencies generally prepare a biological assessment (BA) to 
determine whether any listed species or species proposed for listing are likely 
to be affected by a proposed action. 

� Agencies must initiate formal consultation with the USFWS and NOAA-
Fisheries if the proposed action might adversely affect listed species. 

� USFWS and NOAA-Fisheries must prepare a biological opinion (BO) to 
determine whether the action would jeopardize the continued existence of 
listed species or adversely modify their critical habitat. 

� If a finding of jeopardy or adverse modifications is made in the BO, USFWS 
and NOAA-Fisheries must recommend reasonable and prudent alternatives 
that would avoid jeopardy, and the federal agency must modify the project to 
ensure that listed species are not jeopardized and that their critical habitat is 
not adversely modified (unless an exemption from this requirement is 
granted). 
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Clean Water Act Section 404(b)(1) Guidelines and 
Section 401 

Section 404 
Section 404 of the CWA requires that a permit be obtained from the Corps for 
the discharge of dredged or fill material into “waters of the United States, 
including wetlands.”  Waters of the United States include wetlands and lakes, 
rivers, streams, and their tributaries.  Wetlands are defined for regulatory 
purposes, at 33 CFR 328.3 and 40 CFR 230.3, as areas inundated or saturated by 
surface water or groundwater at a frequency and duration sufficient to support, 
and that under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions. 

CWA Section 404(b) requires that the Corps issue permits in compliance with 
guidelines developed by the EPA.  These guidelines require that there be a 
demonstration that no alternative is available to meet the project purpose and 
need that does not result in a discharge of fill in waters.  Once this first test has 
been satisfied, the project that is permitted must be the least environmentally 
damaging practical alternative before the Corps may issue a permit for the 
proposed activity. 

Actions typically subject to Section 404 requirements are those that would take 
place in wetlands or stream channels that convey natural runoff, including 
intermittent streams, even if they have been realigned.  Artificial channels that 
convey only irrigation water usually are not included, unless they connect 
directly to jurisdictional waters of the United States.  Within stream channels, a 
permit under Section 404 would be needed for any discharge activity below the 
ordinary high water mark (OHWM), which is the line on the shore established by 
the fluctuations of water and indicated by physical characteristics such as a clear, 
natural line impressed on the bank, shelving, changes in the character of soil, 
destruction of terrestrial vegetation, or presence of litter or debris. 

Note:  Section 404 jurisdiction encompasses areas regulated by Section 10; the 
Corps typically combines the permit requirements of Section 10 and Section 404 
into one permitting process. 

Section 401 
Under CWA Section 401, applicants for a federal license or permit to conduct 
activities that may result in the discharge of a pollutant into waters of the United 
States must obtain certification from the state in which the discharge would 
originate or, if appropriate, from the interstate water pollution control agency 
with jurisdiction over affected waters at the point where the discharge would 
originate.  Therefore, all projects that have a federal component and may affect 
state water quality (including projects that require federal agency approval [such 
as issuance of a Section 404 permit]) must also comply with CWA Section 401.  
In California, the authority to grant water quality certification has been delegated 
to the SWRCB, and applications for water quality certification under CWA 
Section 401 are typically processed by the RWQCB with local jurisdiction.  
Water quality certification requires evaluation of potential impacts in light of 
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water quality standards and CWA Section 404 criteria governing discharge of 
dredged and fill materials into waters of the United States. 

For purposes of the proposed project, the Authority RD 784 will obtain 
certification from the Central Valley RWQCB under Section 401 of the CWA. 

River and Harbors Appropriation Act of 1899 

The River and Harbors Appropriation Act of 1899 addresses activities that 
involve the construction of dams, bridges, dikes, and other structures across any 
navigable water.  Placing obstructions to navigation outside established federal 
lines and excavating from or depositing material in such waters require permits 
from the Corps.  In the Corps Sacramento District, navigable waters of the 
United States in the project area that are subject to the requirements of the River 
and Harbors Appropriation Act are the Bear River and Feather River; however, 
no navigation effects to these waterways will occur as a result of the proposed 
project. 

Executive Order 11990 (Protection of Wetlands) 

Executive Order 11990 (May 24, 1977) requires federal agencies to prepare 
wetland assessments for proposed actions located in or affecting wetlands.  
Agencies must avoid undertaking new construction in wetlands, unless no 
practicable alternative is available and the proposed action includes all 
practicable measures to minimize harm to wetlands.  This chapter of the EIR 
describes impacts on wetlands and mitigation measures for reducing significant 
impacts. 

State Requirements 

California Endangered Species Act 

CESA requires a state lead agency to consult formally with DFG when a 
proposed action may affect state-listed endangered or threatened species.  The 
provisions of the ESA and CESA will often be activated simultaneously.  The 
assessment of project effects on plant species listed under the ESA and CESA is 
addressed in the NOAA Fisheries’and the USFWS’s BOs.  However, for those 
species listed only under CESA, the Authority RD 784 must formally consult 
with DFG, and DFG must issue an opinion, separate from the NOAA Fisheries’ 
and the USFWS’s BO, as to whether a proposed project would jeopardize a listed 
species and to offer alternatives to avoid jeopardy. 
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California State Wetlands Conservation Policy 

The Governor of California issued an executive order on August 23, 1993, that 
created a California State Wetlands Conservation Policy.  This policy is being 
implemented by an interagency task force that is jointly headed by the State 
Resources Agency and the California Environmental Protection Agency (Cal-
EPA).  The policy’s three goals are to (Cylinder et al. 1995): 

1. ensure no overall net loss and a long-term net gain in wetlands acreage and 
values in a manner that fosters creativity, stewardship, and respect for private 
property; 

2. reduce the procedural complexity of state and federal wetland conservation 
program administration; and 

3. encourage partnerships that make restoration, landowner incentives, and 
cooperative planning the primary focus of wetlands conservation. 

State Regional Water Quality Control Board 

Water Code Section 13260 requires “any person discharging waste, or proposing 
to discharge waste, in any region that could affect the waters of the state to file a 
report of discharge (an application for waste discharge requirements).”  Under 
the Porter-Cologne definition, the term waters of the state is defined as “any 
surface water or groundwater, including saline waters, within the boundaries of 
the state.”  Although all waters of the United States that are within the borders of 
California are also waters of the state, the converse is not true (i.e., in California, 
waters of the United States represent a subset of waters of the state).  Thus, 
California retains authority to regulate discharges of waste into any waters of the 
state, regardless of whether the Corps has concurrent jurisdiction under Section 
404. 

Section 1601 of the California Fish and Game Code 

DFG regulates work that will substantially affect resources associated with 
rivers, streams, and lakes in California, pursuant to Fish and Game Code Sections 
1600–1607.  Any action from a public project that substantially diverts or 
obstructs the natural flow or changes the bed, channel, or bank of any river, 
stream, or lake or uses material from a streambed must be previously authorized 
by the DFG in a Lake or Streambed Alteration Agreement under Section 1601 of 
the Fish and Game Code.  This requirement may, in some cases, apply to any 
work undertaken within the 100-year floodplain of a body of water or its 
tributaries, including intermittent streams and desert washes.  As a general rule, 
however, it applies to work done within the annual high-water mark of a wash, 
stream, or lake that contains or once contained fish or wildlife or that supports or 
once supported riparian vegetation. 
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Activities associated with the project area that require Section 1601 authorization 
and a Streambed Alteration Agreement include the levee improvements that will 
occur on the waterside of the WPIC, Bear River, and Feather River levees.  
These actions would result in the alteration of the flow within water bodies and 
occur within the annual high-water mark of water bodies that contain wildlife and 
support riparian vegetation. 

Regional Conservation Planning 

The Yuba County General Plan does not include an oak or native tree ordinance; 
however, it does provide guidance for the conservation of open space elements in 
Yuba County (Yuba County 1996).  Open space elements identified in the 
general plan include oak woodland, riparian, and wetland habitat and prime 
agricultural lands.  The mitigation measures identified for effects on oak, 
riparian, and wetland habitat area are identified in this chapter.  The mitigation 
measures for prime agricultural lands are addressed in the Section 5.2, Land Use. 

Vegetation and Wildlife Protection 

The Yuba County General Plan identifies conservation goals and objectives for 
riparian and wetland resources.  These guidelines are included in the Vegetation 
and Wildlife Protection section of the general plan and include the following, 
which are applicable to the proposed project: 

� Open Space Conservation Goal (OSCG)-5—Protect lands of unique value to 
plants, fisheries, waterfowl, and other forms of animal life. 

� Open Space Conservation Objective (OSCO)-17—No net loss of wetland 
and riparian habitat. 

� Open Space Conservation Policy (OSCP)-70—New development projects 
will be required to fully mitigate the loss of wetlands through any 
combination of avoidance, minimization, or compensation, including use of a 
mitigation banking program.  Mitigation will be coordinated with the DFG, 
Corps, and USFWS. 

� OSC0-19—Retention and protection from incompatible uses of existing 
designated wildlife areas. 

� OSCP-76—The following designated wildlife areas will be recognized by the 
County and protected from incompatible development projects: 

� Spenceville Wildlife and Recreation Area, 

� Marysville Wildlife Area, 

� Feather River Wildlife Area, 

� Daugherty Hill Wildlife Area, and 

� Starbend Fishing Access. 



Three Rivers Levee Improvements Authority  Vegetation and Wetlands

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
4.1-21 

August 2004

J&S 04-023

 

� OSCP-77—Areas adjacent to wildlife areas will be maintained in low-
intensity uses, including agriculture, open space, and rural residential. 

� OSCP-78—All proposals for development projects in proximity to wildlife 
areas will be referred to the DFG. 

� OSCO-21—Identification and protection of remaining areas containing 
habitat suitable for threatened, endangered, or special-status species. 

Conservation of Oak Woodlands 

The Yuba County General Plan identifies conservation goals and objectives for 
oak woodland resources.  These guidelines are included in the Conservation of 
Oak Woodlands section of the general plan and include the following, which are 
applicable to this project: 

� OSCG-7—Conserve valley oaks, and encourage the protection and 
regeneration of oak woodlands in foothill areas. 

� OSCO-27—Creation of an inventory of remaining valley oaks and 
development of guidelines for their retention and regeneration. 

� OSCP-116—Project proponents will identify and map the location of valley 
oaks on property proposed for a development project.  Identification need not 
include individual trees where groves of valley oaks are present and need not 
include trees less than 6 inches in diameter at breast height. 

� OSCP-117—The following guidelines will be implemented by the County to 
preserve valley oaks: 

� During any construction, fill should not be placed within an area that is 
1.5 times the distance from the trunk to the dripline of valley oaks and no 
closer than 10 feet from the trunk.  The dripline of the tree should be 
fenced during grading and construction. 

� Soil compaction, which could damage root systems and interfere with 
vital gas and nutrient exchanges in the roots, should be prevented by not 
operating or storing heavy equipment within oak driplines. 

� Excavations around trees should be minimized.  Depth of excavations 
should be the minimum required. 

� If roots need to be removed, they should be cut rather than torn and 
immediately covered with mulch or soil to prevent desiccation. 

� Developers will submit a tree protection plan along with grading and 
erosion control plans when valley oaks are present on the site to be 
developed.  Additional information on the tree protection plan is 
provided in the Yuba County General Plan. 
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Significance Criteria 
The criteria for determining significant impacts on biological resources, as it 
relates to plant species and sensitive natural communities, were developed by 
reviewing the State CEQA Guidelines.  Based on these sources of information, 
the project would likely cause a significant impact if it would result in: 

� temporary or permanent removal, filling, grading, or disturbance of waters of 
the United States, including wetlands and jurisdictional and nonjurisdictional 
woody riparian vegetation; 

� temporary or permanent loss of occupied special-status species habitat or 
indirect or direct mortality of more than 10% of the individuals of a special-
status species documented by project surveys in the project area; 

� a reduction in the area or geographic range of rare natural communities and 
significant natural areas; or 

� spread or introduce new noxious weed species into the project area. 

Impacts 
Implementation of the proposed levee improvements will result in the temporary 
and permanent loss of existing land cover types in the project area.  Areas of 
temporary disturbance will be restored to preproject conditions, if practicable, 
following completion of construction activities.  Land cover impacts are shown 
in Figures 4.1-2a–4.1-2f.  Land cover impact acreages for the proposed project 
are shown in Tables 4.1-3 and 4.1-4. 
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Table 4.1-3.  Summary of Land Cover Type Impacts in the Upper Bear River and WPIC Portion of the 
Project Area 

Permanent Impacts (acres) 
Habitat Type Levee Raising Levee Strengthening Temporary Impacts (acres) 

Aquatic Land Cover Types    
Emergent wetland   0.20 
Seasonal wetland  0.12 0.73 
Seasonal pond  0.88  
Willow scrub  0.73 0.36 
Other waters of the United States 3.97 1.39 1.11 
Irrigation canals/ditches (nonjurisdictional)    
Terrestrial Land Cover Types    
Valley oak riparian forest  0.80  
Valley oak forest    0.81 
Annual grassland 4.43 12.22 38.69 
Agricultural lands    
      Field crops  0.05 12.73 
      Orchard  4.56 9.28 
Developed 2.41 1.89 2.18 

 

Table 4.1-4.  Summary of Land Cover Type Impacts in the Lower Bear River and Feather River Portion of 
the Project Area 

Permanent Impacts (acres) 
Habitat Type Levee Raising Levee Strengthening Temporary Impacts (acres) 

Aquatic Land Cover Types    
Emergent wetland    
Seasonal wetland    
Seasonal pond    
Willow scrub  0.04 1.04 
Other waters of the United States 
(Irrigation canals/ditches) 

 0.62 0.53 

Terrestrial Land Cover Types    
Valley oak riparian forest  0.08  
Valley oak forest     
Annual grassland  13.19 0.69 
Agricultural lands    
      Field crops  5.87 17.41 
      Orchard  6.16 10.11 
Developed  4.83 1.05 
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Upper Bear River and WPIC Levee Improvements 

Impact VEG-1:  Loss of Nonjurisdictional Woody Riparian 
Communities 
Construction of the levee improvements on the Bear River would result in the 
permanent loss of up to 0.80 acre of woody riparian communities (i.e., valley oak 
riparian forest land cover type).  All of this impact is related levee-strengthening 
improvements (Table 4.1-3).  Riparian vegetation along the WPIC levee is 
classified as a jurisdictional wetland habitat; therefore, impacts on riparian 
vegetation along the WPIC are described in a subsequent section. 

Riparian impacts on the Bear River levee, east of SR 70, will result from several 
levee improvements.  On the waterside of the berm, riparian vegetation will be 
affected through either the placement of buried riverbank rock revetment or the 
implementation of biotechnical bank stabilization features (Table 4.1-3).  
Excavation of the trench in which rock revetment will be placed will result in the 
direct loss of riparian vegetation or the disturbance of the root zone of adjacent 
riparian vegetation.  Implementation of biotechnical bank stabilization features 
may also result in the direct loss of riparian vegetation or the disturbance of the 
root zone of adjacent riparian vegetation. 

The permanent impacts on 0.80 acre of woody riparian vegetation as a result of 
levee improvements are considered significant.  The permanent loss of woody 
riparian vegetation as a result of project construction would be considered a 
significant impact because it would result in the loss of woody riparian 
vegetation and the reduction in the extent of riparian communities, which are rare 
natural communities.  Implementation of the mitigation measures listed below 
would reduce this impact to a less-than-significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources. The Authority RD 784 will include the following measures in the 
project construction conditions to minimize indirect impacts on sensitive natural 
communities, including riparian habitats and waters of the United States, and on 
special-status plants. 

1. The Authority RD 784 will provide a biologist/environmental monitor who 
will be responsible for monitoring implementation of the conditions in the 
state and federal permits (i.e., CWA Section 401, 402, and 404; ESA Section 
7; Fish and Game Code Section 1601; project plans [SWPPP]; and EIR 
mitigation measures). 

2. The biologist/environmental monitor will determine the location of 
environmentally sensitive areas adjacent to each levee improvement area on 
the basis of mapping of existing land cover types (Figures 4.1-2a–4.1-2f).  To 
avoid construction-phase disturbance to sensitive habitats immediately 
adjacent to the project area, the monitor will identify the boundaries of 
sensitive habitats and add a 50-foot buffer, where feasible, using orange 
construction barrier fencing.  The fencing will be mapped on the project 
designs.  Erosion control fencing will also be placed at the edges of 
construction where the construction activities are upslope of wetlands and 
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channels to prevent washing of sediments offsite.  The ESA and erosion-
control fencing will be installed before any construction activities begin and 
will be maintained throughout the construction period. 

3. The biologist/environmental monitor will ensure the avoidance of all 
sensitive habitat areas, including patches of wetland in canals during fill 
operations. 

4. The biologist/environmental monitor will flag the locations of any special-
status plants recorded during preconstruction surveys that are in proposed 
construction areas but outside of the levee improvement footprints. 

5. The Authority RD 784 will provide a worker environmental training program 
for all construction personnel prior to the start of construction activities.  The 
program will educate workers about special-status species, riparian habitats, 
and waters of the United States present on and adjacent to the site and also 
about the regulations and penalties for unmitigated impacts on these sensitive 
biological resources. 

6. Where feasible, construction will avoid removal of woody vegetation by 
trimming vegetation to approximately 1 foot above ground level. 

7. Following construction at all levee improvement sites, the construction 
contractor will remove all trash and construction debris and implement a 
revegetation plan for temporarily disturbed vegetation in the construction 
zones.  The elements that should be included in the revegetation of these sites 
are described in mitigation measures below. 

Mitigation Measure VEG-MM-2:  Compensate for Unavoidable Temporary 
and Permanent Loss of Riparian Habitats. The Authority RD 784 will 
compensate for the permanent loss of nonjurisdictional riparian habitat caused by 
levee improvements.  Compensation will include restoring or enhancing in-kind 
riparian habitat at a ratio of 2 acres for each acre affected, for a total of 
1.32 acres.  The mitigation ratio will ensure long-term replacement of habitat 
functions and values.  Revegetation will be planned and implemented prior to the 
removal of existing riparian vegetation. 

As much of the mitigation habitat as possible will be created onsite or near the 
project area.  Mitigation site selection, however, will avoid areas where future 
levee improvements or maintenance is likely. The Authority RD 784 will obtain 
site access through a conservation easement or fee title.  To the extent 
practicable, mitigation sites will be located in the vicinity of the project area. 

The Authority RD 784 will prepare a revegetation plan and monitor the 
restoration or enhancement mitigation sites.  The revegetation plan will be 
prepared by a qualified restoration ecologist and reviewed by the appropriate 
agencies.  The revegetation plan will specify the planting stock appropriate for 
each riparian land cover type and each mitigation site, ensuring the use of genetic 
stock from the project area.  The plan will employ the most successful techniques 
available at the time of planting.  Success criteria will be established as part of 
the plan.  Plantings will be maintained for a minimum of 5 years, including weed 
removal, irrigation, and herbivory protection. 
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The Authority RD 784 will monitor the plantings annually for 4 years, followed 
by monitoring every 2 years for the next 6 years to ensure that the plantings have 
established successfully.  The Authority RD 784 will submit annual monitoring 
reports of survival to the regulatory agencies issuing permits related to habitat 
impacts, including the DFG, Corps, and USFWS.  Replanting will be necessary if 
success criteria are not being met.  The riparian habitat mitigation will be 
considered successful when the number of sapling trees established meet the 
success criteria, the habitat no longer requires active management, and vegetation 
is arranged in groups that, when mature, replicate the area, natural structure, and 
species composition of similar riparian habitats in the region. 

Impact VEG-2:  Loss of Wetlands and Other Waters of the United 
States as a Result of Levee Improvements 
Construction of the levee improvements on the Bear River and WPIC would 
result in the loss of up to 9.38 acres of wetlands, including waters of the United 
States.  Construction of levee improvements will also result in the loss of 
0.11 acre of nonjurisdictional irrigation canals.  Impacts include the permanent 
loss of up to 7.09 acres and the temporary loss of 2.40 acres of wetlands, 
including waters of the United States.  Permanent construction-related effects 
include 3.12 acres related to levee-strengthening improvements and 3.97 acres 
related to levee-raising improvements (Table 4.1-3). 

Levee improvements to the Bear River levee, west of SR 70, will not affect 
wetlands or other waters because the irrigation canals and drainages in this area 
are not considered to be jurisdictional. 

Levee improvements to the Bear River levee, east of SR 70, will result in 
temporary impacts on other waters of the United Stated.  Impacts on other waters 
of the United States will occur in areas where buried riverbank rock revetment 
will be placed and where construction of the rock groins will occur near the 
confluence of the Bear River and WPIC.  Excavation of the trench in which rock 
revetment will be placed will occur within the OHWM of the Bear River.  At this 
location of the floodplain will be permanently disturbed in the footprint of the 
rock revetment and temporarily disturbed during construction of haul roads and 
other temporary disturbances. 

Construction of the rock groins will include the excavation of the channel bed, 
dewatering of the channel or sheetpile placement, rock placement, and soil fill 
placement.  An undetermined quantity of wetlands and other waters of the United 
States will be permanently and temporarily affected by the placement of the rock 
and soil fill and associated construction activities. 

Levee improvements to the WPIC levee will result in temporary and permanent 
impacts on wetlands and other waters of the Untied States.  Temporary and 
permanent impacts on other waters of the United States will occur within the 
OHWM of the WPIC as a result of the levee crown raise and the placement of 
rock revetment on the waterside of the WPIC levee (Figures 4.1-2a–4.1-2d).  
Temporary and permanent impacts on wetlands will occur on the western side of 
the WPIC.  Permanent impacts on wetlands will result from fill associated with 
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filling the borrow ditch.  Temporary impacts on seasonal wetlands/ponds may 
also occur near the fill borrow ditch in order to access the fill areas. 

The permanent impacts on 7.09 acres and the temporary impacts on 2.40 acres of 
wetlands and other waters of the United States as a result of levee improvements 
are considered significant.  The loss of up to 9.49 acres of wetlands and other 
waters of the United States as a result of project construction would be 
considered a significant impact because it would result in the loss of these land 
cover types and the reduction in the extent of wetland communities, which are 
rare natural communities.  Implementation of the mitigation measures listed 
below would reduce this impact to a less-than-significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts on wetlands and other waters of the United States will be 
minimized by implementing Mitigation Measure VEG-MM-1, as described 
above under Impact VEG-1. 

Mitigation Measure VEG-MM-3:  Compensate for Unavoidable Impacts on 
Wetlands and Other Waters of the Untied States. The Authority RD 784 will 
compensate for the unavoidable permanent and temporary loss of wetland and 
other waters of the United States by restoring or enhancing in-kind habitat at a 
ratio of 2 acres for each acre affected, for a total of 18.98 acres. 

Revegetation will be planned and implemented prior to the removal of existing 
emergent wetland vegetation.  As much of the mitigation habitat as possible will 
be created at or near the project area.  If necessary, the Authority RD 784 will 
obtain site access through a conservation easement or fee title.  If offsite 
mitigation is necessary, a location that does not currently support wetlands and is 
capable of supporting wetland habitats should be selected.  An area that currently 
supports minimal habitat value would be desirable. 

As described in Mitigation Measure VEG-MM-2, the Authority RD 784 will 
prepare a revegetation plan to compensate for the loss of wetland habitat and 
submit the plan to the appropriate regulatory agencies for review. The Authority 
RD 784 will implement the revegetation plan, maintain plantings, and conduct 
annual monitoring for 4 years, followed by monitoring every 2 years for the next 
6 years.  Existing native wetland vegetation from the impact sites should be 
harvested and maintained for replanting after construction. 

Impact VEG-3:  Loss of Valley Oak Forest 
Construction of the levee improvements on the Bear River would result in the 
temporary loss of up to 0.81 acre of valley oak forest (Table 4.1-3).  Oak trees 
located on the waterside of the Bear River levee are considered to be riparian 
habitat and are addressed under Impact VEG-1. (Table 4.1-3). 

Valley oak forest impacts on the Bear River levee, west of SR 70, will be limited 
to the area around the Algodon Canal.  At this location, approximately 150 feet 
of the canal will be filled, and the existing pump station will be relocated.  Valley 
oak forest impacts will be minimized to the greatest extent possible; however, 
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some vegetation will be removed to place fill material and to provide access to 
the construction area. 

Valley oak forest impacts on the Bear River levee, east of SR 70, will result from 
the proposed levee crown raise and placement of soil fill on the landside of the 
levee (Figure 4.1-2d).  Fill placement associated with these levee improvements 
will result in the direct loss of valley oaks or the disturbance of the root zone of 
adjacent oak trees. 

The temporary impacts on 0.81 acre of valley oak forest as a result of levee 
improvements is considered significant.  The loss of up to 0.81 acre of valley oak 
forest as a result of project construction would be considered a significant impact 
because it would result in the loss of valley oaks, which are considered a 
sensitive natural resource in Yuba County (Yuba County 1996).  Implementation 
of the mitigation measures listed below would reduce this impact to a less-than-
significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts on special-status plants will be minimized by implementing 
Mitigation Measure VEG-MM-1, as described above under Impact VEG-1. 

Mitigation Measure VEG-MM-2:  Compensate for Unavoidable Temporary 
and Permanent Loss of Riparian Habitats. The Authority RD 784 will 
compensate for the loss of valley oak forest caused by levee improvements.  
Although the valley oak forest is not considered a riparian community, the 
vegetation provides benefits similar to riparian vegetation.  Therefore, 
compensation will include restoring or enhancing riparian habitat at a ratio of 
2 acres for each acre affected, for a total of 1.62 acres above that required in 
Mitigation Measure VEG-MM-1.  The mitigation ratio will ensure long-term 
replacement of habitat functions and values.  Revegetation will be planned and 
implemented prior to the removal of existing valley oak forest. 

Impact VEG-4:  Loss of Annual Grassland as a Result of Levee 
Improvements 
Annual grassland will be permanently and temporarily lost as a result of levee 
improvements.  Construction of the levee improvements would result in the 
removal of 55.34 acres of annual grassland, including 16.65 acres of permanent 
impacts and 38.69 acres related to temporary impacts.  Permanent construction 
related impacts include 12.22 acres related to levee-strengthening improvements 
and 4.43 acres related to levee-raising improvements (Table 4.1-3). 

Most of the impacts on annual grassland will be temporary, except at those 
locations where rock revetment will be placed on the surface, within the footprint 
of the widened levee toe and seepage berm, and within the footprint of the relief 
wells and associated features. 

The permanent impacts on 16.65 acres and the temporary impacts on 38.69 acres 
of annual grassland as a result of levee improvements is not considered 
significant because this land cover type is common in the project area and in the 
region. The Authority RD 784 will compensate for the loss of annual grassland 
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by implementing BMPs.  BMPs relevant to annual grassland will include 
reseeding disturbed areas following completion of construction activities.  
Annual grassland will be reseeded with a noninvasive native and naturalized 
grass and forb seed mix that will replace the habitat values lost as a result of 
construction activities. 

Impact VEG-5:  Loss of Agricultural Land as a Result of Levee 
Improvements 
Agricultural land will be temporarily and permanently lost as a result of levee 
improvements.  Construction of the levee improvements would result in the 
permanent removal of 4.61 acres of agricultural land, including 4.56 acres of 
orchards and 0.05 acre of field crops.  Construction of the levee improvements 
would also result in the temporary removal of 22.01 acres of agricultural land, 
including 9.28 acres of orchards and 12.73 acres of field crops.  Permanent 
construction impacts include 4.61 acres related to levee-raising improvements 
(Table 4.1-3). 

Most of the impacts on agricultural lands will be temporary except at those 
locations were rock revetment will be placed on surface, within the footprint of 
the widened levee toe and seepage berm, and within footprint of the relief wells 
and associated features. 

The permanent impacts on 4.61 acres and the temporary impacts on 22.01 acres 
agricultural land as a result of levee improvements are not considered significant 
because this land cover type is common in the project area and is not considered 
a rare natural community. The Authority RD 784 will compensate for the loss of 
agricultural lands by financially reimbursing landowners for permanent and 
temporary cropland loss and providing funding for replanting temporarily 
disturbed agricultural lands. 

Impact VEG-6:  Spread of Noxious Weeds as a Result of Levee 
Improvements 
Levee improvements could result in the introduction or spread of noxious weed 
species, which could displace native species and thereby change the diversity of 
species or number of any plant species.  Soil-disturbing activities during 
construction could promote the introduction of plant species that are not currently 
found in the project area, including exotic pest plant species.  Construction 
activities could also spread exotic pest plants that already occur in the project 
area. 

Introduction or spread of noxious weeds in the project area would be considered 
a significant impact because it would result in degradation of special-status plant 
habitat and riparian communities.  Implementation of Mitigation Measure VEG-
MM-4 below would reduce this impact to a less-than-significant level. 

Mitigation Measure VEG-MM-4:  Avoid Introduction and Spread of New 
Noxious Weeds during Levee Improvements. The Authority RD 784 will 
include the following measures in the project construction conditions to minimize 
the potential for the introduction of new noxious weeds and the spread of weeds 
previously documented in the project area. 
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1. Educate construction supervisors and managers on weed identification and 
the importance of controlling and preventing the spread of noxious weed 
infestations. 

2. Treat isolated infestations of giant reed or other noxious weeds identified in 
the project area with approved eradication methods at an appropriate time to 
prevent further formation of seed and destroy viable plant parts and seed. 

3. Minimize surface disturbance to the greatest extent possible. 

4. Seed all disturbed areas with certified weed-free native and nonnative mixes, 
as provided in the revegetation plan developed in cooperation with the DFG.  
Mulch with certified weed-free mulch.  Rice straw may be used to mulch 
upland areas. 

5. Use native, noninvasive species or nonpersistent hybrids in erosion control 
plantings to stabilize site conditions and prevent invasive species from 
colonizing. 

6. Restore or enhance suitable habitat areas that are occupied by, or are near 
and accessible to, special-status species that have been adversely affected by 
the permanent removal of occupied habitat areas. 

Special-Status Plants 

Impact VEG-7:  Loss of Special-Status Plants as a Result of Levee 
Improvements 
No special-status plants were observed during field surveys performed in spring 
2004, and special status species are not expected to occur in the project area nor 
are they likely to colonize the project area.  No special-status plants are known to 
occur in project area.  The nearest occurrence of rose-mallow is along the Sutter 
Causeway, approximately 5 miles west of the project area (California Natural 
Diversity Database 2004).  The nearest occurrence of Hartweg’s golden sunburst 
is approximately 5 miles north of the project area.  This population is believed to 
be extirpated (California Natural Diversity Database 2004).  This species is not 
likely to occur in the project area as a result of past and present disturbances from 
agriculture and levee maintenance practices. 

There are no occurrences of special-status plant species listed on the CNDDB 
(California Natural Diversity Database 2004) for the project area.  Because of the 
short time frame in which this EIR was developed, special-status plant surveys 
have not been conducted throughout the entire year to allow observation of 
different plant species during their respective flowering periods.  To compensate 
for the deficiency in multiple-season, preproject floristic surveys, the Authority 
RD 784 will conduct surveys for special-status species surveys prior to 
implementing construction activities.  If the project is phased over 2 or more 
years, the Authority RD 784 will conduct floristic surveys during the appropriate 
timeframe for target species. 
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The potential impacts on special-status plant species from implementation of the 
project is considered significant.  Implementation of the mitigation measures 
listed below would reduce this impact to a less-than-significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts to special-status plants will be minimized by implementing 
Mitigation Measure VEG-MM-1, as described above under Impact VEG-1. 

Mitigation Measure VEG-MM-2:  Compensate for Unavoidable Temporary 
and Permanent Loss of Riparian Habitats. The Authority will compensate for 
the permanent loss of nonjurisdictional riparian habitat caused by levee 
improvements, as described above under Impact VEG-1.  

Mitigation Measure VEG-MM-5:  Avoid and Minimize Impacts on Special-
Status Plants.  If any rose-mallow, or other special-status plants, are found 
during preconstruction surveys and cannot be avoided by construction activities, 
the plants will be salvaged prior to the onset of the activities.  Salvaged plants 
will be immediately transplanted to an area of wetland habitat, or suitable habitat 
for the target species, to be restored or enhanced as part of Mitigation Measure 
VEG-MM-3. 

Lower Bear and Feather River Levee Improvement 

Impact VEG-8:  Effects Related to Implementation of the Lower Bear 
and Feather River Levee Improvement Option 
Construction of the levee improvements from the Lower Bear and Feather River 
levee improvements option will result in impacts on approximately 1.08 acres of 
willow scrub wetland, 1.15 acres of irrigation canals, 0.08 acre of valley oak 
riparian forest, 13.88 acres of annual grassland, and 39.55 acres of agricultural 
land (Table 4.1-4).  Levee improvements under this option will not affect other 
waters of the United States because the irrigation canals and drainages in this 
area are not considered to be jurisdictional.  No impacts are expected on special-
status plant species. 

Levee improvements will result in temporary and permanent impacts 1.08 acres 
of willow scrub wetland (Table 4.1-4).  Permanent and temporary impacts on 
wetlands will result from fill associated with seepage berm construction near the 
northern terminus of the Feather River levee improvement area (Figure 4.1-2f).  
The permanent impacts on 0.04 acre and the temporary impacts on 1.04 acres of 
wetlands are considered significant.  Implementation of the mitigation measures 
listed below would reduce this impact to a less-than-significant level. 

Levee improvements will result in temporary and permanent impacts 1.15 acres 
of irrigation canals (Table 4.1-4).  Permanent and temporary impacts on 
irrigation canals will result from fill associated with seepage berm construction 
near the northern terminus of the Feather River levee improvement area 
(Figure 4.1-2f).  The permanent impacts on 0.62 acre and the temporary impacts 
on 0.53 acre of irrigation canals are considered significant.  Implementation of 
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the mitigation measures listed below would reduce this impact to a less-than-
significant level. 

Levee improvements will result in permanent impacts on 0.08 acre of valley oak 
riparian forest (Table 4.1-4).  Permanent and temporary impacts on valley oak 
riparian forest will result from fill associated with seepage berm construction 
(Figure 4.1-2e).  The permanent impacts on 0.08 acre of valley oak riparian forest 
are considered significant.  Implementation of the mitigation measures listed 
below would reduce this impact to a less-than-significant level. 

Annual grassland will be permanently and temporarily lost as a result of levee 
improvements.  Construction of the levee improvements would result in the 
removal of 13.88 acres of annual grassland (Table 4.1-4).  The permanent 
impacts on 13.19 acres and the temporary impacts on 0.69 acre of annual 
grassland as a result of levee improvements are not considered significant 
because this land cover type is common in the project area and in the region and 
the impacts on annual grassland will be temporary.  Additionally, this option will 
result in a net increase of annual grassland because agricultural lands will be 
converted to annual grassland with implementation of the BMPs.  BMPs relevant 
to annual grassland will include reseeding disturbed areas following completion 
of construction activities.  Annual grassland will be reseeded with a noninvasive 
native and naturalized grass and forb seed mix that will replace the habitat values 
lost as a result of construction activities. 

Agricultural land will be temporarily and permanently lost as a result of levee 
improvements.  Construction of the levee improvements would result in the 
removal of 39.55 acres of agricultural land, including 16.27 acres of orchards and 
23.28 acres of field crops.  Most of the impacts on agricultural lands will be 
permanent because agricultural lands will be converted to annual grassland, 
following construction of the seepage berm.  The permanent impacts on 
12.03 acres and the temporary impacts on 27.52 acres of agricultural land as a 
result of levee improvements are not considered significant because this land 
cover type is common in the project area and is not considered a rare natural 
community. The Authority RD 784 will compensate for the loss agricultural 
lands by financially reimbursing landowners for permanent and temporary 
cropland loss and providing funding for replanting temporarily disturbed 
agricultural lands. 

Levee improvements could result in the introduction or spread of noxious weed 
species, which could displace native species thereby change the diversity of 
species or number of plant species.  Soil-disturbing activities during construction 
could promote the introduction of plant species that are not currently found in the 
project area, including exotic pest plant species.  Construction activities could 
also spread exotic pest plants that already occur in the project area. 

Introduction or spread of noxious weeds in the project area would be considered 
a significant impact because it would result in degradation of special-status plant 
habitat and riparian communities.  Implementation of Mitigation Measure VEG-
MM-4, as described above, would reduce this impact to a less-than-significant 
level. 
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No special-status plants were observed during field surveys performed in spring 
2004, and special status species are not expected to occur in the project area nor 
are they likely to colonize the project area.  No special-status plants are known to 
occur in project area (California Natural Diversity Database 2004). 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts on special-status plants will be minimized by implementing 
Mitigation Measure VEG-MM-1, as described above under Impact VEG-1. 

Mitigation Measure VEG-MM-3:  Compensate for Unavoidable Impacts on 
Wetlands and Other Waters of the United States. The Authority RD 784 will 
compensate for the unavoidable permanent and temporary loss of up to 9.49 
acres of wetland by restoring or enhancing in-kind habitat at a ratio of 2 acres for 
each acre affected, for a total of 19.98 acres, as described above under Impact 
VEG-2. 

Mitigation Measure VEG-MM-5:  Avoid and Minimize Impacts on Special-
Status Plants.  If rose-mallow or other special-status plants are found during 
preconstruction surveys and cannot be avoided by construction activities, the 
plants will be salvaged prior to the onset of the activities.  Salvaged plants will be 
immediately transplanted to an area of wetland habitat, or suitable habitat for the 
target species, to be restored or enhanced as part of Mitigation Measure VEG-
MM-3. 
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Section 4.2 
Wildlife 

Introduction 
The project area contains a mosaic of land cover types, including agricultural 
lands, riparian forest, wetlands and other waters of the United States, ruderal 
vegetation, and developed lands.  These land cover types support several 
common and special-status wildlife species.  This section includes the following 
information: 

� a summary of land cover types in the project area and their importance to 
wildlife resources, 

� a list of the special-status species that occur or may occur in the project area, 

� a description of project effects on wildlife resources, 

� measures to mitigate project-related impacts. 

Existing Conditions 
For the purpose of this assessment of special-status wildlife species, the terms 
project area and study area are used.  The project area comprises all lands within 
the footprint of the proposed project, associated staging and storage areas, 
borrow areas, and the mitigation sites.  The study area comprises all of the land 
area within the USGS quadrangles surveyed as part of the CNDDB search 
(Figure 4.1-1).  The CNDDB search included all the USGS quadrangle maps in 
which the project area is located, as well as the adjoining quadrangles. 

The project area varies in width, depending on the specific levee improvements 
in a given location. 

The study area land cover types include artificial and natural land cover types.  
Agricultural lands are artificial land cover types because they consist of 
nonnative vegetation that is cultivated.  The other terrestrial and aquatic habitats 
are natural land cover types. 

The mapped land cover types are described in Section 4.1, Vegetation and 
Wetlands.  Table 4.1-1 identifies the land cover types and acreage of each land 
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cover type in the project area, as well as the affected area associated with the 
individual levee improvement methods.  Appendix C provides a list of the 
common and scientific names of the species referenced in this section. 

Wildlife Habitat—Land Cover Type Associations 
This section summarizes the land cover types identified in the project area and 
describes the conceptual relationship between land cover types and the wildlife 
habitats addressed in this analysis.  Land cover types are described in Section 4.1, 
Vegetation and Wetlands.  Although land cover types emphasize floristic 
composition, structure, and other physical attributes, wildlife habitats 
additionally emphasize a land cover type’s function and value for wildlife 
species.  In some instances two or more land cover types may provide similar 
functions and values for wildlife (e.g., valley oak riparian forest and cottonwood 
willow riparian forest).  Table 4.2-1 correlates the land cover types and wildlife 
habitat nomenclature for each cover type and identifies the acreage of each land 
cover type in the project area. 

Table 4.2-1.  Crosswalk Between Land Cover Types and Wildlife Habitats in the 
Project Area  

Habitat Type Land Cover Type 

Aquatic Habitats  

Open Water Perennial aquatic 

 Other waters of the United States 

Irrigation canals/ditches (non jurisdictional) 

Emergent wetland Emergent wetland 

Seasonal wetland Seasonal wetland 

 Seasonal pond 

Terrestrial Habitats  

Riparian Forest Valley oak riparian forest 

 Valley oak forest  

Riparian scrub Willow scrub  

Annual grassland Annual grassland 

Agricultural lands Agricultural lands 

Developed Developed 
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Ten major land cover types were identified in the project area, including natural 
and artificial land cover types (Figures 4.1-2a–4.1-2f and Table 4.2-1): 

� perennial aquatic, 

� emergent wetland, 

� seasonal wetland, 

� seasonal pool, 

� willow scrub, 

� valley oak riparian forest, 

� valley oak forest, 

� ruderal/annual grassland, 

� developed, and 

� agricultural lands. 

These land cover types include jurisdictional wetland and other waters of the 
United States, as well as nonjurisdictional upland habitat.  The artificial land 
cover types consists of agricultural cropland and developed lands. 

The following sections: 

� describe the land cover types and the wildlife habitats associated with each 
land cover type; 

� identify the functions and values of each habitat type; 

� identify associated common wildlife species; and 

� identify supporting processes in the project area. 

Perennial Aquatic 

The following features were delineated as perennial aquatic habitat in the project 
area:  the Bear River and the WPIC (Figures 4.1-2a–4.1-2f).  Perennial aquatic 
habitat includes the open water areas of these waterways, as well as the adjacent 
wetland vegetation in the ordinary high water mark. 

The open water areas of the Bear River and WPIC provide habitat for numerous 
wildlife species.  Common mammal species include river otter, which use these 
areas for foraging and escape cover, and muskrats, which may use deepwater 
areas as migration corridors between suitable foraging areas.  Open water areas 
provide foraging habitat for wading birds, diving and dabbling ducks, other 
waterfowl species, and kingfishers.  These areas also provide rearing, escape 
cover, and foraging habitat for reptiles and amphibians.  The vegetated areas in 
the ordinary high water mark provide nesting habitat for numerous songbirds, 
including red-winged blackbird, marsh wren, and wading birds such as rails. 
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Emergent Wetland 

Emergent wetland habitat is limited in extent in the project area and occurs at 
only one location, on the west side of the WPIC and east of Highway 70 
(Figure 4.1-2c).  Emergent wetlands are dominated by erect, rooted, herbaceous 
hydrophytes.  The species composition of this habitat varies, but features 
delineated in the project area supported a variety of herbaceous wetland plant 
species, including common tule, soft rush, and water smartweed.  Emergent 
wetland in the project area is perennially wet. 

Although emergent wetland does not occur in large continuous patches, this land 
cover type provides important wildlife habitat functions and values in the project 
area.  This land cover type provides: 

� nesting and foraging habitat for several songbirds, including red-winged 
blackbird and marsh wren; 

� foraging and nesting habitat for rails; 

� foraging and cover habitat for common reptiles and amphibians, including 
western garter snake and bullfrogs; and 

� potential habitat for giant garter snake. 

Seasonal Wetland 

Seasonal wetland habitat in the project area comprises the seasonal wetland and 
seasonal pond land cover types (Table 4.2-1).  Seasonal wetlands occur in areas 
that are ephemerally or seasonally inundated or saturated with water.  In the 
project area, these features are located on the west toe of the WPIC levee in 
scattered locations throughout its length (Figures 4.1-2a–4.1-2d).  Seasonal 
wetlands in the project area are dominated by plants adapted to a yearly cycle of 
winter flooding or saturation followed by spring or early summer drying. 

The vegetation in the seasonal wetland land cover type in the project area is 
dominated by iris-leaved rush, creeping spikerush, Italian ryegrass, and a variety 
of other annual wetland plant species (Jones & Stokes 2004).  Wetland hydrology 
in seasonal wetlands was most often determined by the presence of standing 
surface water or saturated soils.  Soils in seasonal wetlands were often 
characterized by a reddish color with depletions and/or iron concentrations in the 
matrix. 

Seasonal pools are somewhat common in the project area and are very similar to 
seasonal wetlands.  In the project area, this land cover type occurs at the toe of 
the WPIC levee in scattered locations throughout its length (Figure 4.1-2a–4.1-
2d).  Seasonal pools occur in areas that are ephemerally or seasonally inundated 
with water to a depth sufficient to delay the growth of vegetation to later in the 
growing season. 
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Although some seasonal pools had some seasonal wetland vegetation visible on 
the edges of the pools, most had little or no vegetation visible during the survey 
and were therefore classified as seasonal pools instead of seasonal wetlands.  
Soils were not characterized in seasonal pools during this delineation but were 
assumed to be hydric because of the presence of an aquic moisture regime. 

Although seasonal wetlands do not occur in large continuous patches, they do 
provide wildlife habitat functions and values in the project area.  Vernal pool 
tadpole shrimp, vernal pool fairy shrimp, and California linderiella were 
observed in some of the seasonal wetlands in the project area.  Seasonal wetlands 
provide seasonal foraging habitat for waterfowl and wading birds, breeding and 
rearing areas for frogs and toads, seasonal foraging areas for garter snakes, and 
potential seasonal foraging habitat for giant garter snake when the seasonal 
wetlands are ponded. 

Riparian Scrub 

Riparian scrub habitat is uncommon in the project area, occurring in small, 
disjunct locations in the fill borrow ditch at the toe of the WPIC levee 
(Figures 4.1-2a–4.1-2f).  The riparian scrub habitat is dominated by sandbar 
willow and Fremont cottonwood seedlings.  Although riparian scrub habitat 
occurs in narrow or discontinuous patches, this cover type provides some 
functions and values for wildlife.  In the project area, riparian scrub habitat 
provides nesting, foraging, and roosting habitat for songbirds. 

Riparian Forest 

Riparian habitats are considered to be among the most productive wildlife 
habitats in California and typically support the most diverse wildlife habitats.  In 
addition to providing important nesting and foraging habitat, riparian habitats 
function as wildlife movement corridors.  Riparian habitat has been designated 
by DFG as a habitat of special concern in California because of its limited 
abundance and high value to wildlife. 

Riparian forest habitat along the Bear River is made up of valley oak riparian 
forest.  Riparian forest has a dominant overstory of valley oak.  Depending on 
location, the understory may consist of shrubs and tree seedlings or ruderal 
vegetation. 

Overstory trees may be used for nesting and roosting by numerous raptors, 
including Swainson’s hawk, white-tailed kite, red-tailed hawk, barn owl, great 
horned owl, and kestrel.  Overstory trees also provide suitable habitat for other 
birds—herons, egrets, and numerous songbirds, such as Bullock’s oriole and 
swallows.  Riparian woodlands also provide important nesting and foraging 
habitat for resident, migratory, and wintering songbirds.  Riparian woodlands 
provide habitat for several species of mammals, including raccoon, Virginia 
opossum, and striped skunk.  Riparian woodlands provide cover and foraging 
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habitat for reptiles and amphibians, such as western garter snake, gopher snake, 
Pacific chorus frog, and western toad.  Suitable areas in the understory may be 
used as nesting habitat for western pond turtles. 

Agriculture 

Major crops and cover types in agricultural production include orchard crops 
(i.e., nuts, fruits) and field crops (Figure 5.2-1).  Orchard crops are located on the 
north side of the Bear River between the Feather River and Highway 70.  The 
orchards range in age from stands that appear to be several decades old to those 
planted following the 1997 flood event. 

Field crops are located on the north side of the Bear River near the confluence 
with the Feather River.  General farming practices result in monotypic stands of 
vegetation for the growing season and bare ground in the fall and winter.  The 
lands between the Bear River and Highway were previously farmed but are no 
slated for residential development as part of the Plumas Lakes development 
project.  Irrigation ditches are a part of most of the agricultural fields in the 
project area.  Because the habitat provided by irrigation ditches is different from 
that of agricultural fields, it is addressed as another water of the United States. 

Agricultural lands provide foraging habitat for many of the species that occur in 
the project area.  The forage value for species varies seasonally and annually, 
depending on the crop cycle and on the vegetative cover present at the site.  
Agricultural lands provide foraging habitat for several bird species, including 
resident and wintering raptors, songbirds, shorebirds, and wading birds.  
Agricultural lands also provide foraging habitat for small rodents, coyote, 
raccoon, opossum, and gopher snakes. 

Annual Grassland 

Areas mapped as annual grassland in the project area are dominated by annual 
grasses, nonnative ruderal vegetation and may support stands of noxious weeds.  
Annual grassland generally occurs in disturbed areas, such as levee faces and 
edges of agricultural fields and roads; the species in this land cover type are 
generally weedy to invasive. 

Annual grasslands provide nesting and foraging habitat for several species of 
resident and wintering songbirds, including savanna sparrow, white-crowned 
sparrow, and several species of raptors.  The annual grasslands provide foraging 
habitat and haul-out areas for several aquatic wildlife species and potential 
nesting habitat for western pond turtles. 
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Developed Lands 

Developed lands mapped in the project area include areas with levee roads, 
railways, roads, buildings, and landscapes as well as barren areas that have been 
disturbed and are unvegetated.  A minimal amount of this cover type occurs in 
the project area.  Because of the disturbance related to installation of landscaping 
and the ongoing maintenance, these areas provide minimal value to wildlife. 

Special-Status Species 
Special-status wildlife species are defined as animals that are legally protected 
under the ESA, CESA, or other regulations and species that are considered 
sufficiently rare by the scientific community to qualify for such listing.  Special-
status wildlife include species that are: 

� listed or proposed for listing as threatened or endangered under the ESA (50 
CFR 17.11 [listed wildlife] and various notices in the FR [proposed 
species]); 

� candidates for possible future listing as threatened or endangered under the 
ESA (66 FR 54808, October 30, 2001); 

� listed or proposed for listing by the State of California as threatened or 
endangered under CESA (14 CCR 670.5); 

� identified as species of concern that have the potential to occur in the project 
area because suitable or marginal habitat may exist for those species, as 
identified in the species list provided by the USFWS (Appendix D); species 
of special concern to the DFG and Special Animals list (California 
Department of Fish and Game 2001) (mammals) that have the potential to 
occur in the project area because suitable or marginal habitat may exist for 
those species; 

� identified as species determined to meet the definitions of rare or endangered 
under CEQA (State CEQA Guidelines, Section 15380); or 

� fully protected under California Fish and Game Code Section 3511(birds), 
Section 4700 (mammals), Section 5515 (fish), and Section 5050 (reptiles and 
amphibians). 

This section provides a summary of the special-status species analysis for the 
study and the project area.  Special-status species that have the potential to occur 
in the study and project area were determined through a review of various 
sources, including a USFWS species list and a review of the CNDDB 
(Table 4.2-2).  Those species that are likely to occur in the project area are 
further evaluated below. 

This evaluation of impacts on special-status wildlife resources and wildlife 
habitat was based on: 
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� an analysis of the project alternatives, 

� a review of available data and reports from other surveys performed in the 
study area, 

� a review of the USFWS species list and the CNDDB records search; 

� habitat mapping provided by RD 784; and 

� field surveys and literature reviews performed by RD 784. 

Specific information pertaining to field surveys and literature reviews performed 
and provided by RD 784 is provided in the following species accounts. 

The special-status species that are known or are likely to occur in the project area 
are described below.  The following information is provided for each species: 

� habitat requirements, 

� suitable habitat available for each species in the project area, 

� surveys performed for the species in the study area and project area; and 

� the status of each species in the project area. 

The special-status species listed in Table 4.2-2 include those that have the 
potential to occur or have been observed in the project area, as determined by 
review of the CNDDB, the USFWS species lists, and previous studies for the 
project area or other projects near the project area.  The special-status species 
listed in Table 4.2-2 identify those species that are likely to occur or have been 
observed in the project area.  Because borrow sites and mitigation sites have not 
been identified, it is not known whether special-status species occur in those 
areas. 

Sixty-seven species were identified as having the potential to occur in the study 
area (Table 4.2-2).  Of these 67 species, 12 special-status wildlife species were 
identified as having the potential to occur in the project area or are known to 
occur in the project area: 

� Cooper’s hawk, 

� northern harrier, 

� Swainson’s hawk, 

� western burrowing owl, 

� white-tailed kite, 

� giant garter snake, 

� western pond turtle, 

� valley elderberry longhorn beetle, 

� vernal pool tadpole shrimp, 

� vernal pool fairy shrimp, and 
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� California linderiella. 

Cooper’s Hawk 

The Cooper’s hawk is designated as a federal species of concern.  Cooper’s 
hawks breed throughout most of California in a variety of woodland habitats, 
including riparian and oak woodlands (Zeiner et al. 1990).  The CNDDB records 
search did not identify any occurrences of Cooper’s hawk in the study area 
(California Natural Diversity Database 2004).  Formal surveys have not been 
performed to determine whether this species is present and nesting in the area.  
However, Cooper’s hawk is expected to be a permanent resident in the study area 
and potential nesting and foraging habitat is present in the project area.  This 
species is also expected to occur as a transient and winter resident in the project 
area.  In the project area, riparian forest habitat provides nesting, roosting, and 
foraging habitat for this species. 

There are 10.23 acres of riparian forest in the project area.  This habitat is 
dominated by native woody riparian tree species that provide potential nest sites 
for Cooper’s hawk.  Riparian forest occurs in varying densities throughout the 
project area and may include isolated trees or large patches of riparian vegetation 
along the waterways in the project area. 

Northern Harrier 

The northern harrier is designated as a state species of concern.  The northern 
harrier nests and roosts in tall grasses and forbs in wetlands and field borders 
(Zeiner et al. 1990).  It will also roost on the ground in shrubby vegetation, often 
near the marsh edge (Brown and Amadon 1968).  The northern harrier is a 
permanent resident in the study area. 

Although formal surveys have not been performed for this species, northern 
harriers occur in the region and may nest or forage in the project area.  A 
CNDDB records search did not identify any occurrences of northern harrier in 
the study area (California Natural Diversity Database 2004).  In the project area, 
ruderal and wetland habitats provide suitable nesting and roosting habitat.  
Foraging habitat in the project area includes agricultural lands, annual grassland, 
and wetlands and other waters of the United States. 

There are approximately 152.59 acres of agricultural land, 183.29 acres of annual 
grassland, and 12.52 acres of wetlands in the project area (Table 4.1-1).  These 
land cover types are dominated by grasses, forbs, and herbaceous wetland 
vegetation that provide suitable nesting and foraging habitat for the northern 
harrier.  Ruderal vegetation occurs primarily on the landside and waterside of the 
levees.  Wetland vegetation typically occurs within or on the margins of the 
waterways in the project area.  Wetland vegetation occurs in varying densities 
and may include small to large patches of vegetation along levees and 
waterways. 
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Swainson’s Hawk 

The Swainson’s hawk is designated as a federal species of concern and state 
listed as threatened.  The Swainson’s hawk is a summer resident in the study.  In 
the Central Valley, the Swainson’s hawk nests primarily in riparian areas 
adjacent to agricultural fields or pastures, although it sometimes uses isolated 
trees or roadside trees (California Department of Fish and Game 1994).  The 
Swainson’s hawk nests in mature trees; its preferred tree species are valley oak, 
cottonwood, willows, sycamores, and walnuts.  Nest sites typically are located 
near suitable foraging areas.  The primary foraging areas for Swainson’s hawk 
include open agricultural lands and pastures (California Department of Fish and 
Game 1994). 

There are approximately 10.23 acres of riparian forest in the project area.  This 
habitat is dominated by native woody riparian tree species that provide potential 
nest sites for Swainson’s hawk.  Riparian forest occurs in varying densities 
throughout the project area and may include isolated trees or large patches of 
riparian vegetation.  The Swainson’s hawk is known to nest throughout the study 
area, including within the proposed project areas (California Natural Diversity 
Database 2004).  Isolated trees and riparian woodlands that are present 
throughout most of the project area on levees and adjacent lands provide nesting 
habitat for this species.  Agricultural land and pastures in the study area support 
foraging habitat for Swainson’s hawks that breed or winter in the project area. 

A CNDDB records search identified occurrences of Swainson’s hawk in the 
study area (California Natural Diversity Database 2004).  One of these 
occurrences was along the north side of the Bear River near station 120+00.  
Formal surveys have not been performed to determine whether this species is 
currently present and nesting in the project area.  However, Swainson’s hawk is 
expected to be a permanent resident in the study area and may nest or forage in 
the project area during the nesting season. 

Western Burrowing Owl 

The western burrowing owl is designated as a federal and state species of 
concern.  It is a permanent resident in the Central Valley.  Suitable habitat for 
burrowing owl occurs in ruderal habitats and near agricultural lands throughout 
the study area.  The western burrowing owl nests and roosts in abandoned ground 
squirrel and other small-mammal burrows (Zeiner et al. 1990), as well as 
artificial burrows (e.g., culverts, concrete slabs, and debris piles).  The owl’s 
breeding season is from March to August and peaks in April and May. 

A CNDDB records search did not identify any occurrences of this species in the 
study area and there are no occurrences within 5 miles of the project area.  No 
burrowing owls were observed during site visits during February or March 2004.  
Formal surveys have not been performed to determine whether this species is 
present and nesting in the project area.  However, western burrowing owl is 
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expected to be a permanent resident in the study area and may nest, winter, or 
forage in the project area during the nesting season. 

White-Tailed Kite 

The white-tailed kite is designated as federal species of concern and is a fully 
protected state species.  The white-tailed kite inhabits open lowland grassland, 
riparian woodland, seasonal wetlands, and scrub areas.  It requires some large 
shrubs or trees for nesting.  In the project area, cottonwood willow woodland and 
valley oak riparian woodland provide nesting and roosting habitat for this 
species.  Communal night roosting is common during the nonbreeding season.  
Grasslands and agricultural lands in the project area support foraging habitat for 
white-tailed kite that breed or winter in the project vicinity. 

Formal surveys have not been performed to determine whether this species is 
present and nesting in the project area.  However, white-tailed kite is expected to 
be a permanent resident in the study area and may nest or forage in the project 
area during the nesting season.  Suitable nest trees occur throughout most of the 
study area.  A CNDDB records search did not identify any occurrences in the 
project area or within five miles of the project area. 

There are approximately 10.23 acres of riparian forest in the project area.  This 
habitat is dominated by native woody riparian tree species that provide potential 
nest sites for white-tailed kites.  Kites may also nest in trees located in adjacent 
uplands and near adjacent agricultural lands.  There are approximately 336 acres 
of agricultural lands and annual grasslands within the project area that provide 
foraging habitat for this species. 

Giant Garter Snake 

The giant garter snake is federally and state listed as threatened.  The giant garter 
snake is endemic to emergent wetlands in the Central Valley.  Within the project 
vicinity, the giant garter snake is still presumed to occur in the rice production 
zones of Sutter, Butte, Colusa, and Glenn Counties (U.S. Fish and Wildlife 
Service 1999).  The Bear River in the project area serves as the Yuba-Sutter 
County line.  The species’ habitat includes marshes, sloughs, ponds, small lakes, 
and low-gradient waterways, such as small streams, irrigation and drainage 
canals, and rice fields (58 FR 54053, October 20, 1993).  The giant garter snake 
is active from approximately May through October and hibernates during the 
remainder of the year. 

The giant garter snake requires adequate water with herbaceous, emergent 
vegetation for protective cover and foraging habitat.  All three habitat 
components (i.e., cover and foraging habitat, basking areas, and protected 
hibernation sites) are needed.  Riparian woodlands and large rivers typically do 
not support giant garter snakes because these habitats lack emergent vegetative 
cover, basking areas, and prey populations (Hansen and Brode 1980). 
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A CNDDB records search identified one occurrence in the project area.  This 
record was of an individual that was observed near the confluence of the Bear 
River and the WPIC.  There are no other CNDDB occurrences within 5 miles of 
the project area.  No formal surveys have been performed for this species as part 
of the proposed project. 

The irrigation canals and ditches, the Bear River (near the confluence with the 
WPIC), and the WPIC  provide potential foraging habitat for this species.  The 
seasonal and emergent wetlands along the WPIC provide potential seasonal 
foraging habitat for giant garter snake when the seasonal wetlands are ponded.  
The annual grassland areas on the surrounding levees and upland areas provide 
potential winter hibercula for this species. 

Western Pond Turtle 

The western pond turtle is designated as a federal and state species of concern.  
The western pond turtles inhabits permanent or nearly permanent waters with 
little or no current (Behler and King 1998).  The channel banks of inhabited 
waters usually have thick vegetation, but basking sites such as logs, rocks, or 
open banks must also be present (Zeiner et al. 1988).  Eggs are laid in nests along 
sandy banks of large slow-moving streams or in upland areas, including 
grasslands, woodlands, and savannas.  Nest sites are typically found on a slope 
that is unshaded and has a high clay or silt composition and in soil at least 4 
inches deep (Jennings and Hayes 1994). 

The Bear River, WPIC, and nearby sloughs, ponded water bodies, and some 
agricultural ditches and canals in the study area provide suitable habitat for this 
species.  Western pond turtles are expected to occur throughout the study area, in 
suitable habitat.  A CNDDB records search did not identify any occurrences in 
the project area.  The nearest CNDDB occurrence is approximately 1½ miles 
west of the project area on the west side of the Feather River. 

Valley Elderberry Longhorn Beetle 

Elderberry shrubs are the host plant of the valley elderberry longhorn beetle 
(VELB), which is federally listed as threatened.  Current information on the 
habitat of the beetle indicates that it is found only with its host plant, the 
elderberry.  Adult VELB feed on foliage and are active from early March through 
early June.  The beetles mate in May, and females lay eggs on living elderberry 
shrubs.  Larvae bore through the stems of the shrubs to create an opening in the 
stem, within which they pupate.  After metamorphosing into an adult, the beetle 
chews a circular exit hole, through which it emerges (Barr 1991). 

Elderberry shrubs in the Central Valley are commonly associated with riparian 
habitat but also occur in oak woodlands and savannas and in disturbed areas.  
Elderberry shrub locations were mapped by RD 784 in the study area during the 
2004 vegetation mapping surveys.  During the surveys, 92 elderberry shrubs or 
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shrub clusters were observed (Figure 4.2-1).  When an elderberry shrub or cluster 
was observed, its location was identified using global positioning systems (GPS), 
and the size of the shrub or shrub cluster was recorded.  USFWS protocol 
surveys were also conducted during the 2004 surveys, and these data are 
presented in Table 4.2-3. 

There are several CNDDB records of VELB occurrences in the study area.  
VELB were observed at Star Bend on the east side of the Feather River, 
approximately 4 miles northwest of the project area.  VELB occurrences have 
been recorded approximately 1 mile west of the project area at the Bear River 
and Feather River confluence, approximately 3 miles upstream on the Bear 
River, and approximately 4 miles east of the project area (California Natural 
Diversity Database 2004). 

Vernal Pool Tadpole Shrimp 

The vernal pool tadpole shrimp is federally listed as endangered.  This species 
inhabits vernal pools and ephemeral ponds and stock ponds in the Central Valley 
from Shasta County to Merced County.  Vernal pool tadpole shrimp were 
observed in the project area in the seasonal wetland habitat adjacent to the WPIC 
levee.  There are also several CNDDB records of vernal pool tadpole shrimp in 
the study area, including two occurrences approximately 5 miles south of the 
project area near Nicolaus and one occurrence approximately 3 miles north of the 
project area near Olivehurst (California Natural Diversity Database 2004). 

Invertebrate sampling was performed in March 2004 at some of the seasonal 
wetland habitats in the project.  Although not all the seasonal wetlands were 
sampled, it is assumed that vernal pool tadpole shrimp are present in all suitable 
habitats in the project area. 

Vernal Pool Fairy Shrimp 

The vernal pool fairy shrimp is federally listed as threatened.  This species 
inhabits vernal pools and seasonal wetlands and ponds in the Central Valley.  Its 
range also includes suitable habitats in the central and south Coast Ranges from 
Tehama County to Santa Barbara County.  Isolated populations have also been 
recorded in Riverside County.  Vernal pool fairy shrimp were not observed in the 
project area during the March 2004 sampling period; however, the sampling may 
have been performed too late in the season to detect this species during the adult 
phase of its life cycle.  There are no CNDDB records of vernal pool fairy shrimp 
in the project area, and there are no occurrences within 5 miles of the project 
area.  The seasonal wetlands in the project area, however, do provide suitable 
habitat for this species. 

Although this species was not observed onsite, because suitable habitat is present 
and because sampling may have been performed too late in the season, it is 
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assumed that vernal pool fairy shrimp may be present in all suitable habitats in 
the project area. 

California Linderiella 

The California linderiella is designated as a federal species of concern.  This 
species inhabits vernal pools and seasonal wetlands in the Central Valley.  This 
species’ range also includes suitable habitats in Yuba County.  California 
linderiella was observed in the project area in the seasonal wetland habitat 
adjacent to the WPIC levee.  There is one CNDDB record of California 
linderiella in the project area on the west side of the WPIC levee.  There area no 
other occurrences for this species within 5 miles of the project area (California 
Natural Diversity Database 2004). 

Invertebrate sampling was performed in March 2004 at some of the seasonal 
wetland habitats in the project area.  Although not all of the seasonal wetlands 
were sampled, it is assumed that California linderiella are present in all suitable 
habitats in the project area. 

Environmental Impacts 

Assessment Methods 

Impact Mechanisms 

Wildlife resources could be directly or indirectly affected by the proposed 
project.  The following types of activities could cause varying degrees of impacts 
on these resources: 

� vegetation removal, grading, and fill placement during implementation of 
proposed project; 

� channel dewatering or installation of temporary water-diversion structures; 

� temporary stockpiling and sidecasting of soil, construction materials, or other 
construction wastes; 

� soil compaction, dust, and water runoff from the construction site into 
adjacent areas; 

� introduction of invasive nonnative species in proposed project area that could 
displace native plant species in adjacent open space areas; 

� burying of vegetation under riprap used for bank stabilization; and 

� runoff of herbicides, fertilizers, diesel, gasoline, oil, raw concrete, and other 
toxic materials used for implementation, operations, and maintenance of the 
proposed project into sensitive resource areas (e.g., wetlands). 
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Impact Analysis Assumptions 

The project would result in temporary and permanent impacts on vegetation and 
wetland resources in the project area.  Temporary impacts would be those that 
occur only during the construction period.  Permanent impacts would be 
irreversible changes in land cover types.  In assessing the magnitude of possible 
impacts, the following project understandings and assumptions were made 
regarding construction, project operations, and maintenance activities.  
Figures 4.1-2a–4.1-2f identifies the anticipated footprint of levee improvements 
and associated temporary and permanent impact areas. 

Temporary impact areas at each levee improvement site caused by equipment 
staging, materials handling, and equipment movement would include the 
temporary staging/work areas, any new temporary access roads, and the area 
within the temporary construction easement (Figures 4.1-2a–4.1-2f).  
Additionally, temporary impacts would occur within any portions of the 
waterways (e.g., irrigation canals) that would be dewatered.  These impacts 
would occur only during construction. 

Temporary impacts associated with each levee improvement measure are 
described below. 

� Slurry Cutoff Wall.  Temporary project effects would occur on the levee 
crown at the three locations where slurry cutoff walls will be constructed.  
Areas required for temporary equipment and material placement were 
assumed to occur in the temporary impact zone associated with other levee 
improvement measures. 

� Seepage Berm.  Project effects would occur near the landside of the levee 
toe at the three locations where seepage berms will be constructed.  The 
temporary impact area was assumed to extend 100 feet landward of the 
seepage berm footprint. 

� Levee Crown Raise.  At the two locations where the levee crown will be 
raised (one along the Bear River levee and one along the WPIC levee), 
project effects would occur on the landside and waterside slopes of the levee.  
The temporary impact area was assumed to extend 100 feet landward from 
the levee toe on the landside of the levee and 50 feet from the levee toe on 
the waterside of the levee.  If riparian or wetland vegetation occurs near the 
temporary impact areas, it was assumed that width of the temporary effect 
zone on the riparian vegetation would be 50 feet. 

� Borrow Ditch Fill.  Portions of the fill borrow ditch on the west side of the 
WPIC will be permanently filled to protect against under-seepage.  In 
locations where the borrow ditch will be filled, the temporary impact area 
was assumed to extend 100 feet landward of the existing borrow ditch 
footprint. 

� Riprap Placement.  Riprap placement will occur at two locations: one along 
the Bear River levee and one along the WPIC levee (Figure 2-1).  In 
locations where the riprap will be placed, the temporary impact area was 
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assumed to extend 100 feet landward of the proposed riprap footprint.  If 
riparian vegetation occurs near the riprap placement areas, it was assumed 
that temporary effects on the riparian vegetation would be avoided. 

� Relief Wells.  Project effects would occur near the landside of the levee toe.  
In locations where relief wells are planned, the temporary impact area was 
assumed to extend 100 feet landward of the relief well footprint and any 
maintenance road associated with this measure. 

Permanent impact areas for levee improvement measures would include those 
areas in which permanent hardscape features or levee improvement features 
would occur.  Permanent impacts associated with each levee improvement 
measure are described below. 

� Slurry Cutoff Wall.  There will be no permanent impacts from the slurry 
cutoff wall.  All slurry wall materials will be placed below grade, and the 
levee surface will be restored following construction activities. 

� Seepage Berm.  Permanent impacts of the seepage berm will occur in those 
locations where fill will be placed to construct the berm and where new 
maintenance roads are proposed. 

� Borrow Ditch Fill.  Permanent impacts of the fill borrow ditch on the west 
side of the WPIC will occur in those locations where fill will be placed to 
protect against under-seepage. 

� Levee Crown Raise.  Permanent impacts of the levee crown raise will occur 
in those locations where fill will be placed to extend the levee toe to provide 
a wider base for the levee crown. 

� Riprap Placement.  Permanent impacts of riprap placement will occur 
within the footprint of the placed riprap on the waterside levee toe and where 
new maintenance roads are proposed. 

� Relief Wells.  For each relief well, permanent impacts will occur within the 
footprint the well, the well pad around the relief well, the v-ditch, and any 
new maintenance roads associated with the permanent operation and 
maintenance of the relief wells. 

In addition, new permanent access or maintenance roads, not mentioned above 
under the specific levee improvements may be constructed. 

In addition to the temporary and permanent project impact assumptions, the 
following project understandings and assumptions were also made regarding 
construction, project operations, and maintenance activities. 

� Fill material borrow areas have not been identified.  If fill material is not 
obtained from a quarry or other authorized location, it is assumed that fill 
material will be collected in locations and in such a manner as to not affect 
sensitive natural resources. 

� There will be impacts related to the routine operation and/or maintenance of 
the proposed project.  The Authority RD 784 will continue with the 
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authorized levee maintenance actions that are currently used on the project 
site levees.  Operation of the relief wells will not result in any recurring 
impacts, and maintenance of the relief wells and V-ditches will be performed 
from maintenance roads and well pad maintenance areas. 

� Discharge of fill into waters of the United States associated with the 
proposed project would require a CWA Section 404 permit from the Corps 
and Section 401 certification from the RWQCB.  Before construction begins, 
the Authority RD 784 will obtain all necessary permits pertaining to affected 
waters of the United States.  The permitting process would also require 
compensation for construction-, operation-, and maintenance-related impacts. 

� Grading would require a CWA Section 402 permit and preparation of a 
SWPPP. 

� Grading or other construction activities within all habitats on the waterside of 
levees would require a Streambed Alteration Agreement from DFG. 

� Losses of common or artificial land cover types, including agriculture and 
annual grassland would be considered less-than-significant impacts on 
vegetation. 

Sources of Information 

The following key sources of information were used in the preparation of this 
section: 

� a review of the project alternatives, 

� field surveys and habitat mapping performed for the proposed project, 

� aerial photographs, 

� published literature, 

� previous studies conducted for the Authority RD 784 or other projects 
located near the Authority’s RD 784 project area, 

� the CNDDB (California Natural Diversity Database 2004), and 

� a species list provided by the USFWS (Appendix D). 

Previous studies conducted for RD 784 or other project located near the project 
area include: 

� a draft biological constraints analysis prepared for the proposed project 
(Foothill Associates 2003); and 

� an administrative draft EIR for the Yuba-Feather Supplemental Flood 
Control Project (EDAW et al. 2003). 

The CNDDB search included all USGS 7.5-minute quadrangle maps in which the 
project area is located as well as adjoining quadrangles: 
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� Sutter, 

� Yuba City, 

� Brown’s Valley, 

� Gilsizer Slough, 

� Olivehurst, 

� Wheatland, 

� Sutter Causeway, 

� Nicolaus, 

� Sheridan, 

� Knight’s Landing, 

� Verona, and  

� Pleasant Grove. 

The USFWS species list included special-status species that occur or may occur 
in Yuba County and the Nicolaus and Olivehurst 7.5-minute quadrangles 
(Appendix D). 

Land Cover Types 

A land cover type represents the dominant features of the land surface and can be 
defined by natural vegetation, water, or human uses (e.g., agricultural lands, 
roadways/railways).  Jones & Stokes botanists conducted surveys and mapped 
the land cover types in the project area in February–April 2004.  Botanical 
surveys of lands adjacent to the levees were conducted by foot and aerial 
photograph interpretation in an area extending approximately 300 feet inland 
from the levee and 200 feet on the waterside of the levees.  Habitat mapping was 
digitized into a GIS database and acreages were calculated from the GIS data. 

Special-Status Wildlife 

A consolidated list of special-status wildlife species that potentially occur in the 
project area was generated from the following sources: 

� USFWS species list provided for the project area (Appendix D), 

� CNDDB (California Natural Diversity Database 2004), and 

� species identified in previous studies conducted for RD 784 or other projects 
near the proposed project. 
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Each species on the list was evaluated for its potential to occur in the project 
area.  Species that are not found in land cover types present in the project area 
were eliminated from further consideration and are not included in Table 4.2-2. 

There are three special-status species occurrences listed on the CNDDB 
(California Natural Diversity Database 2004) for the project area or areas 
immediately adjacent to the project area.  These species are Swainson’s hawk, 
giant garter snake, and California linderiella.  These occurrences are described in 
more detail below in the species accounts section. 

Impact Analysis 

This wildlife resources impact analysis is based on the following: 

� the most current proposed project, as developed by the Authority RD 784 and 
summarized in the above assumptions; 

� existing biological resource information described in this chapter; and 

� baseline conditions (as of 2004 field surveys). 

The mitigation measures for impacts on vegetation and wetland resources were 
developed through review of the anticipated environmental impacts, discussions 
with resource agency personnel, and professional judgment. 

Regulatory Setting 
This section provides preliminary information on the major requirements for 
permitting and environmental review and consultation related to wildlife 
resources for implementation of the proposed project.  Certain state and federal 
regulations require issuance of permits before project implementation; other 
regulations require agency consultation but may not require issuance of any 
entitlements before project implementation.  The regulatory requirements for 
permits and environmental review and consultation for the proposed project may 
change during the EIR review process as discussions with involved agencies 
proceed. 

Federal Requirements 

Endangered Species Act 

The requirements of Section 7 of the ESA are described in Section 4.1, 
Vegetation and Wetlands, under Regulatory Setting. 
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State Requirements 

California Endangered Species Act 

The requirements of CESA are described in Section 4.1, Vegetation and 
Wetlands, under Regulatory Setting. 

Regional Conservation Planning 

The requirements of the Yuba County General Plan are described in Section 4.1, 
Vegetation and Wetlands, under Regulatory Setting. 

Vegetation and Wildlife Protection 

The Yuba County General Plan’s conservation goals and objectives for riparian 
and wetland resources are described in Section 4.1, Vegetation and Wetlands, 
under Regulatory Setting. 

Conservation of Oak Woodlands 

The Yuba County General Plan’s conservation goals and objectives for oak 
woodland resources are described in Section 4.1, Vegetation and Wetlands, under 
Regulatory Setting. 

Significance Criteria 
The criteria for determining significant impacts on biological resources were 
developed by reviewing State CEQA Guidelines.  The proposed project was 
considered to cause a significant impact if it would result in: 

� a temporary or permanent loss or degradation of any riparian, wetland, or 
other sensitive natural community identified in local, state, or federal 
regional plans, policies, or regulations; 

� a temporary or permanent disruption of wildlife movement or fragmentation 
or isolation of riparian habitats; 

� a temporary or permanent loss or disturbance of important upland habitat 
used by wildlife for breeding, roosting, or foraging habitat; 

� a temporary or permanent loss or disturbance of important agricultural land 
used by wildlife for breeding, roosting, or foraging habitat; 

� direct mortality to, or lowered reproductive success of, federally listed or 
state-listed wildlife species or loss of habitat of these species, including the 
loss of occupied or suitable habitat for these species; 
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� direct mortality to, or lowered reproductive success of, substantial portions of 
local populations of species that are candidates for federal or state listing or 
that are California species of special concern, including the loss of occupied 
or suitable habitat for these species; or 

� temporary disturbance or mortality of special-status species resulting from 
implementation of mitigation measures or habitat management actions. 

Beneficial effects include changes that would result in net increases in the extent 
or quality of native riparian, wetland, or upland wildlife habitats.  Substantial 
beneficial effects are identified as significant effects. 

Impacts 
Implementation of the proposed project will result in the temporary and 
permanent loss of wildlife habitat in the project area and the potential take of 
special-status species.  Areas of temporary disturbance will be restored to 
preproject conditions, if practicable, following completion of construction 
activities.  Impact acreages for the proposed project are shown in Tables 4.1-3 
and 4.1-4. 

Upper Bear River and WPIC Levee Improvements 

Impact WILD-1:  Loss of Riparian-Associated Wildlife Habitat as a 
Result of Levee Improvements 
Construction of the proposed project on the Bear River and WPIC would result in 
the loss of up 2.70 acres of riparian habitat, including 1.61 acres of riparian forest 
and and1.09 acres of riparian scrub (Table 4.1-3).  Construction-related impacts 
include 1.53 acres related to levee-strengthening improvements.  Although 
riparian vegetation along the WPIC levee is classified as a jurisdictional wetland 
habitat and valley oak forest is classified as a nonriparian cover type, impacts on 
these land cover types are considered under riparian impacts in this section 
because they provide habitat functions and values most closely associated with 
riparian habitat. 

Riparian impacts on the Bear River levee east of Highway 70 will result from 
several levee improvement measures.  On the waterside of the berm, riparian 
vegetation will be affected through the placement of buried riverbank rock 
revetment protected by exposed riprap.  Excavation of the trench in which rock 
revetment will be placed will result in the direct loss of riparian vegetation or the 
disturbance of the root zone of adjacent riparian vegetation.  If biotechnical bank 
stabilization features are implemented instead of rock revetment these structures 
may also result in the direct loss of riparian vegetation or the disturbance of the 
root zone of adjacent riparian vegetation. 
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Riparian impacts along the WPIC levee occur in portions of the fill borrow ditch 
where approximately 1.09 acres of riparian scrub habitat will be affected by fill 
placement. 

The permanent impacts on 1.53 acres and the temporary impacts on 1.17 acres of 
woody riparian vegetation as a result of implementation of the proposed project 
is considered significant.  These impacts would result in the loss of woody 
riparian vegetation and the reduction in the extent of riparian habitats, which 
provide habitat for numerous species, including special-status species.  
Implementation of the mitigation measures listed below would reduce this impact 
to a less-than-significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts on riparian habitats will be mitigated by implementing 
Mitigation Measure VEG-MM-1 (Minimize Impacts on Sensitive Biological 
Resources), as described in Section 4.1, Vegetation and Wetlands. 

Mitigation Measure VEG-MM-2: Compensate for the Loss of Riparian 
Habitats.  Impacts on riparian habitats will be mitigated by implementing 
Mitigation Measure VEG-MM-2 (Compensate for Unavoidable Temporary and 
Permanent Loss of Riparian Habitats), as described in Section 4.1, Vegetation 
and Wetlands. 

Mitigation Measure WILD-MM-1:  Avoid and Minimize Effects on Nesting 
Birds during Construction and Maintenance.  The project area is located in 
and adjacent to habitat that supports nesting birds protected under the Migratory 
Bird Treaty Act (MBTA).  Protective fencing will be used to protect nesting 
habitat outside the construction and maintenance areas. The Authority RD 784 
will perform preconstruction surveys to determine whether nesting birds, 
including migratory birds, raptors, and special-status bird species, are present in 
or immediately adjacent to the proposed project area, borrow sites, mitigation 
sites, and associated staging and storage areas. 

The Authority RD 784 will remove all woody and herbaceous vegetation from 
the proposed construction areas during the nonbreeding season (September 1–
February 1) to minimize effects on nesting birds.  During the breeding season, all 
vegetation will be maintained to a height of approximately 6 inches to minimize 
the potential for nesting.  If construction occurs during the breeding season and 
all affected vegetation has not been removed, a qualified biologist will survey the 
construction areas for active nests and young migratory birds immediately before 
construction.  If active nests or migratory birds are found within the boundaries 
of a construction area, the Authority RD 784 will develop appropriate measures 
and will inform DFG of its actions.  Inactive migratory bird nests (excluding 
raptors) located outside the construction areas will be preserved.  If an inactive 
migratory bird nest is located in these areas, it will be removed before the start of 
the breeding season (approximately February 1). 

If an active raptor nest is found outside the construction areas, a buffer zone will 
be created around the nest tree.  The recommended buffer, as identified by DFG, 
is 250 feet (Sections 3503 and 3503.5 of the California Fish and Game Code).  A 
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larger buffer zone will be established around Swainson’s hawk nest sites, as 
described under Mitigation Measure WILD-MM-5 (Avoid and Minimize 
Construction-Related Disturbances within ½ Mile of Active Swainson’s Hawk 
Nest Sites). 

Impact WILD-2:  Loss of Wetland-Associated Wildlife Habitat as a 
Result of Levee Improvements 
Construction of the proposed project on the Bear River would result in the 
permanent loss of up to 9.38 acres of wetlands, including waters of the United 
States (Table 4.1-3).  Construction of levee improvements will also result in the 
loss of 0.11 acre of nonjurisdictional irrigation canals.  Construction-related 
effects include 3.12 acres related to levee-strengthening improvements and 3.97 
acres related to levee-raising improvements.  Although irrigation canals and 
ditches are not classified as a jurisdictional habitat, impacts on these land cover 
types are considered under wetland-associated impacts in this section because 
they provide habitat functions and values more closely associated with wetland 
habitat.  Impacts will be minimized to the greatest extent possible. 

Implementation of the proposed project along the Bear River levee, west of 
Highway 70, will result in temporary and permanent impacts on the Algodon 
Canal.  At this location, approximately 150 feet (0.11 acre) of the canal will be 
permanently filled, and the existing pump station will be relocated.  A silt fence, 
sheetpile, or other means of preventing sedimentation upstream of the 
construction area will be implemented prior to construction.  Placement of the silt 
fence/sheetpile will result in temporary impacts in this area. 

Implementation of the proposed project along the Bear River levee, east of 
Highway 70, will result in temporary impacts on other waters of the United 
States.  Impacts on other waters of the United States will occur in areas where 
buried riverbank rock revetment will be placed and where construction of the 
rock groins will occur near the confluence of the Bear River and the WPIC.  
Excavation of the trench in which rock revetment will be placed will occur 
within the ordinary high water mark of the Bear River.  At this location, a portion 
of the floodplain will be permanently disturbed in the footprint of the rock 
revetment.  Additional portions of the floodplain will be temporarily disturbed 
during construction for haul roads and other temporary disturbances. 

Construction of the rock groins will include the excavation of the channel bed, 
dewatering of the channel or sheetpile placement, rock placement, and soil fill 
placement.  Implementation of the proposed project along the WPIC levee will 
result in temporary and permanent impacts on wetlands and other waters of the 
United States.  Temporary and permanent impacts on other waters of the United 
States will occur within the OHWM of the WPIC as a result of levee crown raise 
and the placement of rock revetment on the waterside of the WPIC levee 
(Figures 4.1-2a–4.1-2d).  In this location, fill placement and equipment access on 
the west side of the WPIC will be required.  Permanent and temporary impacts 
on wetlands will result from fill associated with filling the borrow ditch. 

The permanent impacts on 7.09 acres and the temporary impacts on 2.40 acre of 
wetlands, other waters of the United States, and nonjurisdictional irrigation 
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canals and ditches as a result of Implementation of the proposed project along are 
considered significant.  The loss of up to 9.49 acres of wetlands and other waters 
of the United States as a result of project construction would be considered a 
significant impact because it would result in the loss of these land cover types 
and the reduction in the extent of wetland habitats, which are rare natural 
communities.  Implementation of the mitigation measures listed below would 
reduce this impact to a less-than-significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts on riparian habitats will be mitigated by implementing 
Mitigation Measure VEG-MM-1 (Minimize Impacts on Sensitive Biological 
Resources), as described in Section 4.1, Vegetation and Wetlands. 

Mitigation Measure WILD-MM-1:  Avoid and Minimize Effects on Nesting 
Birds during Construction and Maintenance.  Impacts on nesting birds 
associated with wetland habitats will be mitigated by implementing Mitigation 
Measure WILD-MM-1 (Avoid and Minimize Effects on Nesting Birds during 
Construction and Maintenance), as described above. 

Mitigation Measure VEG-MM-3:  Compensate for Unavoidable Temporary 
and Permanent Loss of Wetland-Associated Wildlife Habitats.  Impacts on 
wetland-associated habitats will be mitigated by implementing Mitigation 
Measure VEG-MM-3 (Compensate for Unavoidable Impacts on Wetlands and 
Other Waters of the Untied States), as described in Section 4.1, Vegetation and 
Wetlands. 

Impact WILD-3:  Loss of Annual Grassland–Associated Wildlife 
Habitat as a Result of Levee Improvements 
Annual grassland will be permanently and temporarily lost as a result of levee 
improvements.  Construction of the levee improvements would result in the 
removal of 55.34 acres of annual grassland, including 16.65 acres of permanent 
impacts and 38.69 acres related to temporary impacts.  Permanent construction 
related impacts include 12.22 acres related to levee-strengthening improvements 
and 4.43 acres related to levee-raising improvements (Table 4.1-3). 

The effect on common and special-status wildlife species from loss of this annual 
grassland habitat is considered less than significant because this land cover types 
is common in the project area.  No mitigation is required.  Potential effects on 
special-status species from the loss of grassland habitat, as well as associated 
mitigation measures, are described below under the sections related to individual 
species. 

The Authority RD 784 will compensate for the loss annual grassland habitat by 
implementing BMPs.  BMPs relevant to annual grassland habitat will include 
reseeding disturbed areas following completion of construction activities.  
Suitable areas will be reseeded with a noninvasive native and naturalized grass 
and forb seed mix that will replace the habitat values lost as a result of 
construction activities. 
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Impact WILD-4:  Loss of Agricultural Land as a Result of Levee 
Improvements 
Agricultural land will be temporarily and permanently lost as a result of levee 
improvements.  Construction of the levee improvements would result in the 
permanent removal of 4.61 acres of agricultural land, including 4.56 acres of 
orchards and 0.05 acre of field crops.  Construction of the levee improvements 
would also result in the temporary removal of 22.01 acres of agricultural land, 
including 9.28 acres of orchards and 12.73 acres of field crops.  Permanent 
construction impacts include 4.61 acres related to levee-raising improvements 
(Table 4.1-3). 

The effect on common and special-status wildlife species from loss of this 
agricultural land is considered less than significant because this land cover type is 
common in the project area.  No mitigation is required.  Potential effects on 
special-status species from the loss of agricultural land and ruderal habitat, as 
well as associated mitigation measures, are described below under the sections 
related to individual species. 

Impact WILD-5:  Temporary Disturbance and Possible Mortality of 
Common Wildlife Species Associated with Levee Improvements 
The operation of heavy equipment during implementation of the proposed project 
could affect wildlife species that are unable to relocate, such as small mammals, 
amphibians, reptiles, and nesting birds.  Construction activities could result in 
direct mortality to common wildlife species.  Construction activities would also 
temporarily disturb the use of affected or adjacent land cover types by wildlife. 

The potential for temporary disturbance and possible mortality of common 
wildlife species is considered less than significant because temporary and 
periodic use of heavy equipment would not substantially change the amount of 
disturbance currently occurring in the area.  Additionally, vegetation-protection 
measures will be incorporated as an environmental commitment, and 
preconstruction surveys will be performed before starting construction activities.  
No mitigation is required. 

Impact WILD-6:  Disruption of Wildlife Movement Corridors as a 
Result of Levee Improvements 
Under existing conditions, no permanent structures or routine maintenance 
operations affect wildlife movement corridors in the project area.  Terrestrial 
wildlife may use the existing Bear River and WPIC corridors, annual grasslands, 
and agricultural lands to move through the project area. 

Implementation of the proposed project would result in the temporary 
disturbance of existing movement corridors.  Because construction will not occur 
in all areas at once and will not affect existing open space areas along the Bear 
River and WPIC corridors, these actions will not affect wildlife movement 
corridors.  The effects of the proposed project on wildlife movement corridors 
are considered less than significant.  No mitigation is required. 
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Impact WILD-7:  Effects on Designated State Wildlife Areas 
Two state-designated wildlife areas occur in or adjacent to the project area.  The 
Feather River State Wildlife Area (FRSWA) is located on the west side of the 
Feather River levee.  The Bear Wildlife Area is located between stations 140+00 
and 170+00 along the Bear River.  Construction-related disturbances will include 
construction activities in the Bear River and Bear River floodplain, vehicle 
access, pedestrian-related disturbances, and noise disturbance. 

Feather River State Wildlife Area.  Implementation of the proposed project 
near the FRSWA will be limited to construction of a seepage berm on the 
landside of the levee.  No construction will occur within, or immediately adjacent 
to, the FRSWA.  Construction-related disturbances will include increased vehicle 
activity, pedestrian-related disturbances, and noise disturbance.  The existing 
Feather River levee road will serve as an access road for equipment, material, 
and construction personnel.  The levee road will be subject to increased 
pedestrian disturbance related to construction activities (e.g., surveying, site 
inspections).  Construction of the seepage berm will result in a temporary 
increase in noise levels beyond those that occur under existing agricultural 
practices. 

Bear River Wildlife Area (BRWA).  Implementation of the proposed project 
near the BRWA will include the placement of riprap on the levee surface, the 
placement of buried bank revetment, and the raising of the levee crown.  At this 
location, placement of the riprap and bank revetment will occur within, or 
immediately adjacent to, the wildlife area.  Construction-related disturbances will 
include soil excavation, rock placement, increased vehicle activity, pedestrian-
related disturbances, and noise disturbance.  Placement of buried bank revetment 
will require the excavation of a portion of the Bear River floodplain.  A portion 
of the Bear River levee will be lined with riprap in this area.  The existing Bear 
River levee road will serve as an access road for equipment, material, and 
construction personnel.  The levee road will be subject to increased pedestrian 
disturbance related to construction activities (e.g., surveying, site inspections).  
Construction of the seepage berm will result in a temporary increase in noise 
levels beyond those that occur under existing agricultural practices. 

The project-related effects on the FRSWA are considered less than significant 
because activities related to construction of the seepage berm will be primarily 
located on the landside of the levee.  The project-related temporary effects on the 
BRWA are considered significant because activities related to Implementation of 
the proposed project will occur in or immediately adjacent to the BRWA.  The 
implementation of the mitigation measures and BMPs related to wildlife habitat 
and special-status species described in this section will reduce these effects to a 
less-than-significant level. 
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Special-Status Species 

Impact WILD-8:  Loss of Valley Elderberry Longhorn Beetle as a 
Result of Levee Improvements 
Elderberry shrub locations were mapped by RD 784 in the project area during 
March 2004.  Elderberry shrubs and areas of suitable habitat for elderberry 
shrubs occur throughout the project area.  The highest concentration of elderberry 
shrubs occurs in the riparian woodland habitat along the Bear River.  Elderberry 
shrubs also occur at scattered locations along the WPIC levee. 

Implementation of the proposed project would result in direct and indirect 
impacts on elderberry shrubs (Table 4.2-1).  Levee improvements that would 
result in direct impacts on elderberry shrubs include both levee-strengthening and 
levee-raising improvements.  Direct impacts include those actions that would 
result in the loss, removal, or pruning of an elderberry shrub.  Indirect impacts 
include those actions that would occur within the USFWS’s recommended 100-
foot buffer zone. 

The potential effects on VELB habitat are considered significant.  
Implementation of the mitigation measures listed below would reduce this impact 
to a less-than-significant level 

Mitigation Measure WILD-MM-2:  Perform Preconstruction and 
Postconstruction Surveys for Elderberry Shrubs.  To ensure that additional 
elderberry shrubs, beyond those recorded during the March 2004 surveys, are 
identified, a qualified biologist will perform an elderberry shrub survey before 
implementation of the proposed project and associated mitigation sites.  The 
onsite biologist will field stake the locations of elderberry shrubs and shrub 
clusters, if present, before construction begins.  Orange exclusion fencing will be 
installed around each elderberry shrub and shrub cluster. The Authority RD 784 
will attempt to perform construction without affecting elderberry shrubs by 
staying outside the 100-foot buffer zone to the greatest extent possible.  
However, as a result of the dimensions of the work areas, it is anticipated that 
work could occur within the 100-foot buffer zone of some elderberry shrubs. 

All surveys will be performed according the USFWS VELB compensation 
guidelines (U.S. Fish and Wildlife Service 1999).  During the preconstruction 
and postconstruction surveys, the following information will be recorded for each 
shrub or shrub cluster: 

� the number of stems greater than 1 inch in diameter, 

� the number of stems less than 1 inch in diameter, 

� the approximate height and width of the elderberry shrub or shrub cluster; 

� the presence of VELB exit holes, and 

� the dominant vegetation that is associated with the elderberry shrub or shrub 
cluster. 
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The location of each elderberry shrub will be mapped using GPS, and a site map 
will be prepared that identifies the location and size of each shrub and shrub 
cluster. The Authority RD 784 will use this site map to determine vehicle and 
equipment haul routes and work areas.  Following completion of levee 
improvement activities, the Authority RD 784 will perform a postconstruction 
evaluation of the elderberry shrubs to determine whether any shrubs were 
damaged by construction activities.  If damage occurs to elderberry shrubs, the 
Authority RD 784 will consult with USFWS on appropriate mitigation. 

Mitigation Measure WILD-MM-3:  Compensate for Unavoidable Impacts 
on Elderberry Shrubs. The Authority RD 784 will consult with USFWS to 
determine the appropriate avoidance, minimization, and compensation measures 
if elderberry shrubs are found in the levee improvement areas during the 
preconstruction surveys. 

If elderberry shrubs with one or more stems measuring 1.0 inch or greater in 
diameter at ground level or plants with visible evidence of exit holes are located 
in, or adjacent to, proposed project area, the Authority RD 784 will implement 
the following measures. 

� Avoid disturbance to VELB by establishing and maintaining, to the 
maximum extent feasible, a 100-foot (or wider) buffer around elderberry 
plants identified as suitable habitat.  If a 100-foot buffer cannot be 
maintained, the Authority RD 784 will consult and gain approval from 
USFWS for measures that would minimize disturbance. 

� Fence and flag all buffer areas and place signs every 50 feet along the edge 
of the avoidance area.  The signs will be clearly readable from a distance of 
20 feet and must be maintained for the duration of the construction period.  
The signs will display the following information:  “This area is habitat for the 
valley elderberry longhorn beetle, a threatened species, and must not be 
disturbed.  This species is protected by the ESA, as amended.  Violators are 
subject to prosecution, fines, and imprisonment.” 

� Train construction personnel to recognize elderberry plants and to determine 
the presence of VELB from exit holes on stems.  All construction personnel 
will receive USFWS-approved environmental awareness training prior to 
undertaking work at construction sites. 

If avoidance and minimization of effects on VELB habitat is not possible, the 
Authority RD 784 will do the following. 

� Compensate for the loss and potential take by transplanting the elderberry 
plants that cannot be avoided to a USFWS-approved conservation area.  
Transplanting must comply with USFWS-approved transplanting procedure, 
as defined in the conservation guidelines for VELB (U.S. Fish and Wildlife 
Service 1999). 

� Elderberry plants that are transplanted or destroyed by construction must be 
replaced and protected in perpetuity in a conservation area that is approved 
by USFWS.  The level of replacement will range from 1:1 to 8:1, depending 
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on the affected shrub’s location, stem diameter, and the presence or absence 
of exit holes, as defined in the conservation guidelines for VELB (U.S. Fish 
and Wildlife Service 1999).  Site-specific mitigation ratios may be 
determined by USFWS on the basis of overall habitat value and location of 
habitat within the proposed project area.  The elderberry compensation 
plantings will be incorporated into an onsite mitigation area or an offsite 
mitigation area, or VELB mitigation credits may be purchased from a 
USFWS-approved mitigation bank. 

Impact WILD-9:  Loss or Disturbance of Swainson’s Hawk Nests or 
Foraging Habitat as a Result of Levee Improvements 
Effects on Swainson’s hawk include the loss or disturbance of active nests and 
the loss or disturbance of foraging habitat.  Levee improvements that would 
result in direct impacts on Swainson’s’ hawk habitat include both levee-
strengthening and levee-raising improvements.  Noise and visual disturbances 
associated with operation of equipment and other construction- and maintenance-
related activities within up to ½ mile of occupied nest sites could adversely affect 
nesting Swainson’s hawks.  Noise and visual disturbances of sufficient 
magnitude could result in nest abandonment, a reduction in the level of care 
provided by adults (e.g., duration of brooding, frequency of feeding), or forced 
fledging.  If these situations occur, the likelihood for successful production of 
young during the year of disturbance could be reduced.  The number of nests or 
young that could be affected will be determined annually during the 
preconstruction surveys and active construction period surveys, as described 
below. 

Nest-site removal or disturbance will occur only if Swainson’s hawks are nesting 
at the time the trees are removed or the area around the nest is disturbed by these 
activities.  Because Swainson’s hawk nest sites may vary from year to year, the 
number of nest sites that could be affected by the project may vary annually.  
Preconstruction surveys will be performed throughout the spring months to 
determine whether nest sites are located within ½ mile of proposed project 
activities. 

Approximately 1.61 acres of riparian forest, which provides potential nesting 
habitat for Swainson’s hawk, would be affected by implementation of the 
proposed project.  The temporary loss or disturbance of agricultural land could 
result in the temporary loss of Swainson’s hawk foraging habitat.  Approximately 
12.78 acres of foraging habitat will be temporarily affected by implementation of 
the proposed project.  These temporary losses would not substantially reduce 
available foraging habitat for Swainson’s hawk in the project area. 

The temporary and permanent disturbance to agricultural lands is considered 
significant.  Although the loss of foraging habitat is relatively small compared to 
the total suitable foraging habitat in the study area, DFG requires compensation 
for loss of foraging habitat near active Swainson’s hawk nests.  Implementation 
of Mitigation Measures VEG-MM-1 (Minimize Impacts on Sensitive Biological 
Resources), VEG-MM-2 (Compensate for the Loss of Riparian Habitats), and 
those listed below would reduce impacts on nesting and foraging habitat for 
Swainson’s hawks to a less-than-significant level. 
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Mitigation Measure WILD-MM-4:  Perform Preconstruction Surveys for 
Nesting Swainson’s Hawks Prior to Construction and Maintenance.  
Preconstruction surveys for Swainson’s hawk will be conducted at and adjacent 
to all locations to be disturbed by implementation of the proposed project to 
ensure that this species is not nesting in these locations.  Surveys will also be 
performed at all borrow sites and mitigation sites prior to implementation of the 
mitigation features.  Preconstruction surveys will consist of surveying all 
potential nest sites within ½ mile of proposed construction features, borrow sites, 
and mitigation sites.  Surveys will be performed several times during the 
breeding season to avoid and minimize effects on late-nesting birds.  Nest sites 
will be marked on an aerial photograph, and the position will be recorded using 
GPS. 

Mitigation Measure WILD–MM-5:  Avoid and Minimize Construction-
Related Disturbances within ½ Mile of Active Swainson’s Hawk Nest Sites.  
Some of the levee improvements would occur throughout the year and would 
overlap with the Swainson’s hawk breeding season.  To the greatest extent 
practicable, major construction activities that would occur within ½ mile of an 
active Swainson’s hawk nest will be avoided during the breeding season.  If 
practicable, levee improvements that would result in the greatest disturbance to 
an active nest site will be deferred until after or as late in the breeding season as 
possible. The Authority RD 784 will provide DFG with the locations of active 
nest sites identified during the preconstruction surveys and will coordinate with 
DFG on appropriate avoidance and minimization measures on a case-by-case 
basis. 

DFG requires that a ½-mile buffer be established around all active Swainson’s 
hawk nests between March 1 and August 15 (California Department of Fish and 
Game 1994).  Potential nesting trees within the proposed project area will be 
removed prior to construction.  Potential nest trees outside the proposed 
construction areas will be retained.  Vegetation slated for removal as part of the 
proposed project will be removed prior to the nesting season for migratory birds 
and Swainson’s hawk (i.e., removal will occur between September 1 and 
February 1). 

Because of the relatively narrow width of the project area and the location and 
dimensions of the proposed work areas and access roads to riparian vegetation 
that could provide nesting habitat for Swainson’s hawk, a ½-mile buffer may not 
be feasible in all areas. The Authority RD 784 will maximize the buffer width 
around active nest sites on a site-by-site basis and will consult with DFG on the 
buffer widths before commencing construction activities.  If possible, the 
Authority RD 784 will delay construction and maintenance around individual 
raptor nests until after the young have fledged. The Authority RD 784 will 
immediately cease work and contact DFG if a young bird has prematurely 
fledged the nest as a result of construction or maintenance activities. 

Mitigation Measure WILD-MM-6:  Replace or Compensate for the Loss of 
Swainson’s Hawk Foraging Habitat.  To compensate for the loss of foraging 
habitat, the Authority RD 784 will mitigate the loss of Swainson’s hawk foraging 
habitat, as required by DFG.  Based on recorded nest site observations in the 
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project area, it can be assumed that proposed project and mitigation activities will 
occur within 1 mile of active nest sites.  As a result, the Authority RD 784 will 
provide mitigation for foraging habitat at one of the following ratios (California 
Department of Fish and Game 1994). 

� Provide 1 acre of suitable foraging habitat (e.g., Habitat Management [HM] 
lands) for each acre of affected habitat (1:1 ratio).  At least 10% of these 
lands shall include a fee title acquisition or conservation easement allowing 
for active management of the land to manage for active prey production.  The 
remaining 90% of the HM lands will be protected by a conservation 
easement on agricultural or other lands that provide suitable foraging habitat 
for Swainson’s hawks. 

� Provide ½ acre of HM land, with a fee title acquisition or conservation 
easement allowing for active management of the land to manage for active 
prey production (0.5:1 ratio) 

The Authority RD 784 will also provide funding to ensure that these lands will be 
managed to provide Swainson’s hawk foraging habitat.  This funding will consist 
of a site management endowment at a rate to be determined by DFG. 

Impact WILD-10:  Loss of Giant Garter Snake or Suitable Habitat for 
This Species as a Result of Levee Improvements 
Implementation of levee improvements in areas in or adjacent to wetland and 
aquatic habitats (along the Bear River and WPIC) and irrigation canals and 
ditches could cause direct mortality of, or remove habitat for, the giant garter 
snake.  Levee improvements that would result in direct impacts on giant garter 
snake habitat include both levee-strengthening and levee-raising improvements.  
Direct impacts on individuals of this species could also occur during 
construction.  Because the giant garter snake is a federally listed and state-listed 
species, this impact would be significant. 

Implementation of Mitigation Measures VEG-MM-1 (Minimize Impacts on 
Sensitive Biological Resources), VEG-MM-3 (Compensate for Unavoidable 
Impacts on Wetlands and Other Waters of the Untied States), and those listed 
below would reduce impacts on nesting and foraging habitat for this species to a 
less-than-significant level.  These mitigation measures are based on the 
programmatic BO prepared for the Corps’ 404 permitted projects (U.S. Fish and 
Wildlife Service 1997).  Although this BO did not include Yuba County, it did 
apply to Sutter County (which is immediately south of the project area), and the 
mitigation measures in the programmatic BO are suitable for use in the project 
area. 

Mitigation Measure WILD-MM-7:  Conduct Preconstruction Surveys for 
Giant Garter Snake.  Preconstruction surveys for giant garter snake will be 
conducted in all suitable breeding and foraging habitat near project or mitigation 
activities to ensure that this species is not present in these locations.  Surveys will 
also be performed at all mitigation sites prior to implementation of the mitigation 
features.  Surveys will be performed during the active period of the snake 
(May 1–October 1).  If surveys must be conducted during the species’ inactive 
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period, the Authority RD 784 will contact USFWS to determine whether 
additional measures are necessary to minimize and avoid take (U.S. Fish and 
Wildlife Service 1997).  Preconstruction surveys will be performed by a qualified 
biologist within 24-hours of commencement of construction activities.  The 
survey results will be provided to USFWS before starting construction activities. 

Mitigation Measure WILD-MM-8:  Minimize Construction-Related 
Disturbances near Occupied Habitat.  Implementation of the proposed project 
would occur throughout the year and would overlap with the active and inactive 
periods of the giant garter snake.  To the greatest extent practicable, major 
construction activities that would affect giant garter snake breeding and foraging 
habitat will be avoided during the active period.  If project construction activities 
necessitate dewatering wetland habitat during the snake’s active period, that 
habitat will remain dry for at least 15 consecutive days before excavation or 
refilling (U.S. Fish and Wildlife Service 1997).  If construction activities will be 
conducted during the species’ inactive period, the Authority RD 784 will contact 
USFWS to determine whether additional measures are necessary to minimize and 
avoid take. 

Clearing of wetland vegetation will be confined to the minimal area necessary to 
complete the desired activities.  The movement of heavy equipment will be 
restricted to established roadways or constructed haul roads to minimize habitat 
disturbance. 

Impact WILD-11:  Loss of Western Pond Turtle or Suitable Habitat for 
This Species as a Result of Levee Improvements 
Implementation of the proposed project in areas within or adjacent to wetland 
and aquatic habitats (along the Bear River and WPIC) and irrigation canals and 
ditches could cause direct mortality of, or remove habitat for, western pond 
turtle.  Levee improvements that would result in the direct impacts on western 
pond turtle habitat include both levee-strengthening and levee-raising 
improvements.  Most habitat effects would be temporary because most of the 
affected habitats would be restored following implementation of the proposed 
project.  Permanent impacts would include all land within the footprint of the 
levee widening associated with the Algodon Canal.  Temporary impacts on 
wetland habitat would include temporary construction easements adjacent to the 
permanent impact areas.  Impacts on wetland vegetation may include the 
complete removal of vegetation, cutting of vegetation, or placement of fill 
material on existing wetlands.  Impacts on individuals of this species could also 
occur during implementation of the proposed project. 

Because the western pond turtle is designated as a federal and state species of 
concern, this impact would be significant.  Implementation of Mitigation 
Measure VEG-MM-3 (Compensate for Unavoidable Impacts on Wetlands and 
Other Waters of the Untied States) and the mitigation measures below would 
reduce this impact to a less-than-significant level. 

Mitigation Measure WILD-MM-9:  Avoid and Minimize Construction-
Related Disturbances near Occupied Habitat.  Western pond turtles are 
expected to occur in the project area.  Because the onsite waterways are large, 
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open systems, and the entire project is large, it is not feasible to clear and 
permanently exclude all western pond turtles from the proposed project area.  
Preconstruction surveys will be conducted by a qualified biologist to determine 
the approximate population density of turtles in the proposed project areas. The 
Authority RD 784 will install sheetpiles, cofferdams, or other measures to 
minimize sedimentation between the in-channel work areas and adjacent 
waterways.  This system will minimize the degradation of aquatic habitats 
outside the work area and inhibit the movement of some turtles into the work 
area.  Turtles occurring within the work area will be captured by a qualified 
biologist and relocated to a nearby location outside the work area. 

To avoid the loss of western pond turtles and eggs as a result of construction, the 
Authority RD 784 will install plastic orange mesh exclusion fencing or silt 
exclusion fencing on the channel banks to prevent turtles from nesting in the 
work areas.  The fencing will be installed to a depth of 6 inches below the ground 
surface to prevent turtles from going under the fence.  Fences will be installed 
before the nesting season (i.e., March 1) and will remain in place through 
August.  The fencing may be removed prior to grading. 

An onsite biologist will be present during all in-channel activities to relocate 
western pond turtles outside work areas. 

Impact WILD-12:  Loss or Disturbance of Raptor Nest Sites as a 
Result of Levee Improvements 
The project area is known or expected to provide nesting habitat for northern 
harriers, white-tailed kites, Cooper’s hawk, and several other raptor species.  
Construction of levee-strengthening and levee-raising improvements could result 
in loss or disturbance of raptor nests.  Because disturbance of an active raptor 
nest would violate Sections 3503 and 3503.5 of the California Fish and Game 
Code, this impact is significant.  Implementation of Mitigation Measures VEG-
MM-1 (Minimize Impacts on Sensitive Biological Resources) and WILD-MM-1 
(Avoid and Minimize Effects on Nesting Birds during Construction and 
Maintenance) would reduce this impact to a less-than-significant level. 

Impact WILD-13:  Loss or Disturbance of Nesting or Wintering 
Western Burrowing Owls as a Result of Levee Improvements 
Construction in areas containing occupied burrowing owl burrows could cause 
direct mortality of nesting or wintering owls or disturb nesting birds, which could 
result in nest abandonment.  Levee improvements that would result in direct 
impacts on western burrowing owl habitat include both levee-strengthening and 
levee-raising improvements.  Construction activities will affect 55.34 acres of 
annual grassland that provide potential nesting and wintering habitat for this 
species.  Permanent impacts on annual grassland would include all land within 
the footprint of the relief wells, area along the fill borrow ditch, the seepage 
berms, and areas of riprap placement.  Temporary impacts on annual grassland 
would include temporary construction easements adjacent to the permanent 
impact areas and areas along haul routes and staging areas.  Impacts on annual 
grassland may include the complete removal or cutting (e.g., mowing) of 
vegetation. 
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Because the burrowing owl is a federal species of concern and a state species of 
special concern, this impact is significant.  Implementation of Mitigation 
Measures VEG-MM-1 (Minimize Impacts on Sensitive Biological Resources), 
WILD-MM-1 (Avoid and Minimize Effects on Nesting Birds during 
Construction and Maintenance), and those listed below would reduce this impact 
to a less-than-significant level. 

Mitigation Measure WILD-MM-10:  Conduct Preconstruction Surveys for 
Burrowing Owls.  Preconstruction surveys for western burrowing owls will be 
conducted at and adjacent to all locations to be disturbed by construction to 
ensure that this species is not nesting or roosting in these locations.  Surveys will 
also be performed at all mitigation sites prior to implementation of the mitigation 
features.  Preconstruction surveys will be performed according to the DFG 
guidelines for this species (California Department of Fish and Game 1995).  
Surveys will consist of surveying all suitable nesting and roosting habitat within 
500 feet of the proposed project, borrow areas, and mitigation sites, as well as 
along all haul roads located on levees or at the toe of the levees. 

Surveys will be conducted during both the wintering and nesting seasons, unless 
the species is detected during the first survey.  The winter survey will be 
conducted between December 1 and January 31 (if possible).  Nesting surveys 
will be conducted between April 15 and July 15 to correspond with the peak of 
the breeding season.  Surveys will be performed in the early morning and 
evening, as specified in the DFG guidelines.  Pedestrian survey transects will be 
spaced to provide 100% visual coverage of the ground surface.  Disturbance of 
occupied burrows during the surveys will be avoided to the greatest extent 
practicable.  In addition to the seasonal surveys, a preconstruction survey will be 
conducted within 30 days prior to construction to ensure that no additional owls 
have established territories since the initial surveys. 

Mitigation Measure WILD-MM-11:  Minimize Construction-Related 
Disturbances near Occupied Nest Sites.  Burrowing owls may use the nest 
burrows as roosting sites throughout the year or may move into other burrows not 
used for nesting outside the breeding season.  Major construction activities that 
would result in the greatest disturbance to an active nest or roost sites will be 
deferred until after or as late in the breeding season as possible. 

The following activities are considered impacts on western burrowing owls 
(California Department of Fish and Game 1995): 

� disturbance within approximately 160 feet (50 meters) that may result in 
harassment of owls at occupied burrows, 

� destruction of natural and artificial burrows, and 

� destruction or degradation of foraging habitat within 330 feet (100 meters) of 
an occupied burrow. 

The Authority RD 784 will provide DFG with the locations of occupied burrows 
identified during the preconstruction surveys and will coordinate with DFG on 
appropriate avoidance and minimization measures on a case-by-case basis. 



Three Rivers Levee Improvements Authority  Wildlife

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
4.2-35 

August 2004

J&S 04-023

 

Mitigation Measure WILD-MM-12:  Avoid or Minimize Disturbance to 
Active Western Burrowing Owl Nest and Roost Sites.  If practicable, active 
nest and roost sites will be avoided during project implementation.  To avoid 
impacts during the nonbreeding season (September 1–January 31), no activities 
should occur within 160 feet of occupied burrows.  To avoid impacts during the 
breeding season (February 1–August 31), no activities should occur within 
250 feet of occupied burrows.  Avoidance of occupied burrows also requires that 
a minimum of 6.5 acres of foraging habitat be permanently preserved around 
each occupied burrow (California Department of Fish and Game 1995). 

If active burrows are identified during the preconstruction surveys, the Authority 
RD 784 will coordinate with DFG to identify the appropriate avoidance and 
minimization measures and to determine the configuration of the foraging habitat 
to be permanently preserved. 

Mitigation Measure WILD-MM-13:  Mitigation of Impacts on Occupied 
Burrows.  If the destruction of occupied burrows is unavoidable, existing 
unsuitable burrows will be enhanced or new burrows will be created in 
accordance with the DFG guidelines (California Department of Fish and Game 
1995).  New or enhanced burrows will be provided at a ratio of 2:1 and located 
on lands that will be preserved and maintained by the Authority RD 784. The 
Authority RD 784 will provide funding for the long-term management and 
monitoring of these lands and will prepare a monitoring plan for the burrowing 
owl mitigation site. 

Passive relocation techniques will be used to clear burrowing owls from occupied 
burrows.  These techniques are described in the DFG guidelines for this species.  
Passive relocation techniques and artificial burrow designs will be approved by 
DFG prior to implementing this mitigation measure.  Passive relocation will not 
be allowed until after the breeding season, if it is determined that eggs or 
nestlings are present. 

Mitigation Measure WILD-MM-14:  Replace Lost Burrowing Owl Foraging 
Habitat.  If it is determined that occupied burrows are present in the project area, 
RD 784 will mitigate the loss or disturbance of foraging habitat by implementing 
the following measures: 

1. Permanently preserve 6.5 acres of foraging habitat around each occupied 
burrow that is avoided.  The 6.5 acres may include an approximately 300-
foot radius around each burrow or an alternate configuration totaling 
6.5 acres, as approved by DFG. 

2. Permanently preserve 6.5 acres of foraging habitat around each newly 
constructed or enhanced burrow.  The 6.5 acres may include an 
approximately 300-foot radius around each burrow or an alternate 
configuration totaling 6.5 acres, as approved by DFG. 

Based on the preconstruction survey results, the Authority RD 784 will avoid and 
minimize impacts on burrowing owls and acquire, protect, or manage suitable 
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burrowing owl foraging habitat in the project vicinity or, pending approval of 
DFG, purchase mitigation or conservation bank credits at an approved bank. 

Impact WILD-14:  Loss or Disturbance of Vernal Pool Invertebrates 
as a Result of Levee Improvements 
Implementation of the proposed project on the WPIC would result in the 
permanent loss of up to 1.73 acres of seasonal wetlands that provide known and 
potential habitat for vernal pool invertebrates, including listed species 
(Table 4.1-3).  Levee improvements that would result in the direct impacts on 
vernal pool habitat include both levee-strengthening and levee-raising 
improvements. 

Implementation of the proposed project along the WPIC levee will result in 
temporary and permanent impacts on seasonal wetlands.  Permanent impacts on 
wetlands will result from fill associated with filling the borrow ditch.  Temporary 
impacts on seasonal wetlands/ponds may also occur near the fill borrow ditch in 
order to access the fill areas. 

Implementation of the proposed project would result in the permanent and 
temporary loss of up to 1.73 acres of wetland habitat.  The effects on vernal pool 
invertebrates as a result of implementation of the proposed project is considered 
significant.  Implementation of the mitigation measures listed below would 
reduce this impact to a less-than-significant level. 

Mitigation Measure VEG-MM-1:  Minimize Impacts on Sensitive Biological 
Resources.  Impacts on seasonal wetland habitat will be mitigated by 
implementing Mitigation Measure VEG-MM-1 (Minimize Impacts on Sensitive 
Biological Resources), as described in Section 4.1, Vegetation and Wetlands. 

Mitigation Measure WILD-MM-15:  Compensate for Unavoidable 
Temporary and Permanent Loss of Vernal Pool Invertebrate Habitat.  
Impacts on vernal pool invertebrate habitat will be mitigated by preserving and 
creating vernal pool habitats.  Vernal pool preservation and creation may occur at 
a USFWS-approved mitigation/conservation bank or at another location.  The 
mitigation ratios may vary, depending on the location of the mitigation site.  The 
mitigation ratios for USFWS-approved mitigation banks for the preservation 
component is 2:1 and for the creation component is 1:1.  The mitigation ratios for 
non-USFWS-approved mitigation banks for the preservation component is 3:1 
and for the creation component is 2:1. 

Lower Bear and Feather River Levee Improvements 

Impact WILD-15:  Effects on Wildlife Habitat Related to 
Implementation of the Lower Bear and Feather River Levee 
Improvements 
Construction of the levee improvements from the Lower Bear and Feather River 
levee improvements option will result in impacts on riparian scrub, annual 
grassland, and agricultural land (Table 4.1-4).  Levee improvements under this 
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option will not affect other waters of the United States because the irrigation 
canals and drainages in this area are not considered to be jurisdictional.  The 
impacts and mitigation associated with these land cover types are the same as 
those identified in Chapter 4.1, Vegetation and Wetlands (i.e., Impact VEG-8:  
Effects Related to Implementation of the Lower Bear and Feather River Levee 
Improvement Option). 

Impact WILD-16:  Effects on Special-Status Species Related to 
Implementation of the Lower Bear and Feather River Levee 
Improvements 
Implementation of the proposed project from the Lower Bear and Feather River 
levee improvements option could result in impacts on special-status species or 
habitat for these species.  The impact mechanisms and associated mitigation 
measures for special-status species under this option are the same as those 
identified above under the impacts for individual special-status species. 
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Section 4.3 
Fish 

Introduction 
This section describes native and nonnative fish species supported by the project 
waterways.  In addition, this section describes fish species that are listed as 
threatened or endangered or are candidates for listing under the ESA and CESA.  
This section also identifies the potential effects on fish species and fish habitat as 
a result of construction and implementation of the proposed project, as well as 
appropriate mitigation measures for identified impacts. 

Appendix C provides a list of the common and scientific names of the species 
referenced in this section. 

Existing Conditions 
The proposed project could affect fish in the WPIC, lower Bear River, and lower 
Feather River.  The WPIC and Bear and Feather Rivers support many of the 
same fish species and are therefore discussed together in this section.  Both rivers 
provide important habitat for native anadromous and resident Central Valley 
fishes, including species that are listed or candidates for listing under the ESA 
and CESA. 

Feather and Bear Rivers 
Most of the information in this section is based on the lower Feather River.  It is 
assumed that fish species in the Feather River near the confluence with the Bear 
River could also be found in the lower Bear River and the WPIC in the project 
area.  The lower Feather River supports a diverse assemblage of native and 
nonnative species (Table 4.3-1).  Anadromous and other migratory species 
include Central Valley fall-run Chinook salmon, Central Valley spring-run 
Chinook salmon, Central Valley steelhead, white sturgeon, green sturgeon, 
Pacific lamprey, striped bass, and American shad.  The Sacramento River (which 
the project waterways are tributary to) supports all life stages of winter-run 
Chinook salmon, and juveniles may periodically move into the Feather River. 
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Table 4.3-1.  Fishes Present in the Lower Yuba, Feather, and Sacramento Rivers in the 
Vicinity of the Project Area 

Common Name Scientific Name Native (N) or Introduced (I) 

Fall-run Chinook salmon Oncorhynchus tshawytscha N 

Spring-run Chinook salmon Oncorhynchus tshawytscha N 

Winter-run Chinook salmon Oncorhynchus tshawytscha N 

Central Valley steelhead Oncorhynchus mykiss N 

Rainbow trout Oncorhynchus mykiss N 

Splittail Pogonichthys macrolepidotus N 

Green sturgeon Acipenser medirostris N 

White sturgeon Acipenser transmontanus N 

Hardhead Mylopharodon conocephalus N 

Speckled dace Rhinichthys osculus N 

California roach Hesperoleucus symmetricus N 

Pacific lamprey Lampetra tridentata N 

Sacramento sucker Catostomus occidentalis N 

Sacramento pikeminnow Ptychocheilus grandis N 

Striped bass Morone saxatilus I 

American shad Alosa sapidissima I 

Mosquitofish Gambusia affinis I 

Smallmouth bass Micropterus dolomieui I 

Green sunfish Lepomis cyanellus I 

Bluegill Lepomis macrochirus I 

Redear sunfish Lepomis microlophus I 

Tule perch Hysterocarpus traski N 

Riffle sculpin Cottus gulosus N 

Sources:  California Department of Fish and Game 1991; Moyle 2002. 
 

The Feather River sustains at least two fish populations federally listed as 
threatened:  Central Valley steelhead and Central Valley spring-run Chinook 
salmon (also state-listed as threatened).  Both species also occur in the Bear 
River, although potentially only transiently.  The Feather and Bear Rivers also 
support four federal and state candidate species or species of concern:  fall-run 
Chinook salmon, green sturgeon, hardhead, and California roach. 

Oroville Dam is the upstream limit of anadromous fish migration in the Feather 
River.  Most of the water released from Oroville Reservoir is diverted at the 
Thermalito Diversion Dam into the Thermalito complex.  During controlled 
releases, a constant 600 cfs is released through the Fish Barrier Dam to Feather 
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River Hatchery and then into the low-flow section of the Feather River.  This 
8-mile reach, which extends downstream to the Thermalito outlet, provides 
important spawning and rearing habitat for fall- and spring-run Chinook salmon 
and steelhead.  Fourteen miles of additional spawning and rearing habitat exists 
between the Thermalito outlet and the mouth of Honcut Creek. 

The Bear River is the second largest tributary of the Feather River.  Historically, 
the Bear River experienced high winter flows and low summer flows.  Flows are 
now primarily regulated by storage reservoir releases and diversions.  Camp Far 
West is the largest storage reservoir on the Bear River, and the South Sutter 
Irrigation District Diversion Dam (SSIDD), the largest diversion on the Bear 
River, is the upstream limit of anadromous fish migration in the Bear River.  
Minimum flow releases are 25 cfs in the spring and 10 cfs during the rest of the 
year.  Flows in the Bear River below the SSIDD range from 0 to 40 cfs from June 
to December.  Flows during wet years are similar to unimpeded flows, averaging 
2,500 to 5,200 cfs in the winter.  Summer flows are 30 to 50% less than the 
unimpaired flows (National Marine Fisheries Service 2001). 

Anadromous fish have access to 15 miles of the Bear River, but the habitat is of 
limited quality because of inadequate streamflow.  As a result, there are no self-
sustaining populations of salmon in the Bear River.  However, during heavy rain 
events, when there is sufficient spillage at the SSIDD, salmon and steelhead do 
migrate up and spawn in the lower Bear River.  (National Marine Fisheries 
Service 2001.) 

Reeds and Hutchinson Creeks merge and flow into the WPIC, which is directly 
connected to the Bear River approximately 3 miles upstream from its confluence 
with the Feather River.  The WPIC is used as a stormwater retention basin during 
high-flow events. 

Although a flap-gate structure separates Algodon Canal from the Bear River, 
during high flows, Algodon Canal may top over into the Bear River, and salmon 
and steelhead could pass through.  As the flows recede, however, the direct 
connection to the river that would allow fish passage is lost, and stranded fish are 
not likely to survive.  Therefore, no special-status fish issues are anticipated with 
construction in Algodon Canal, although introduced warmwater fish species may 
be present in the canal.  Effects on these species are not an environmental 
regulatory concern. 

Descriptions of some of the key species supported by the lower Feather and 
lower Bear Rivers are provided below. 

Fall-Run Chinook Salmon 

Fall-run Chinook salmon are the most abundant anadromous fish in the Central 
Valley.  Spawning escapement surveys on the Feather River are conducted 
between the Oroville fish barrier dam and Thermalito Afterbay outlet and 
between Thermalito Afterbay outlet and the Gridley boat ramp.  Average fall-run 
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Chinook population estimates, including spawning escapement survey counts and 
hatchery returns, are more than 49,000 since 1953 (Cavallo pers. comm.).  No 
spawning surveys are conducted on the Bear River. 

Adult fall-run Chinook salmon enter the Sacramento and San Joaquin River 
systems from July through April and spawn from October through February.  
During spawning, the female digs a redd (gravel nest) in which she deposits her 
eggs, which are then fertilized by the male.  Optimal water temperatures for egg 
incubation are 6.7–12.2°C (Rich 1997).  Newly emerged fry remain in shallow, 
lower velocity edgewaters, particularly where debris collects and makes the fish 
less visible to predators (California Department of Fish and Game 1998).  The 
duration of egg incubation and time of fry emergence depends largely on water 
temperature.  In general, eggs hatch after a 3–5-month incubation period, and 
alevins (yolk-sac fry) remain in the gravel until their yolk-sacs are absorbed (2–3 
weeks). 

Cover structures, space, and food are necessary components of Chinook salmon 
rearing habitat.  Suitable habitat includes areas with instream and overhead cover 
in the form of undercut banks, downed trees, and large, overhanging tree 
branches.  The organic materials forming fish cover also help provide sources of 
food, in the form of both aquatic and terrestrial insects. 

Juvenile Chinook salmon move out of upstream spawning areas into downstream 
habitats in response to many factors, including inherited behavior, habitat 
availability, flow, competition for space and food, and water temperature.  The 
number of juveniles that move and the timing of movement are highly variable.  
Storm events and the resulting high flows appear to trigger movement of 
substantial numbers of juvenile Chinook salmon to downstream habitats.  In 
general, juvenile abundance in the Sacramento–San Joaquin River Delta (Delta) 
increases as flow increases (U.S. Fish and Wildlife Service 1993).  Fall-run 
Chinook salmon emigrate as fry and subyearlings and remain off the California 
coast during their ocean migration (63 Federal Register [FR] 11481, March 9, 
1998). 

On March 9, 1998 (63 FR 11481), the National Oceanic and Atmospheric 
Administration National Marine Fisheries Service (NOAA Fisheries) issued a 
proposed rule to list fall-run Chinook salmon as threatened, but on September 16, 
1999 (64 FR 50393), NOAA Fisheries determined that fall-run Chinook salmon 
did not warrant being listed as threatened and downgraded it to candidate status.  
NOAA Fisheries indicated that the Central Valley fall-run and late fall–run 
Chinook salmon are a single evolutionarily significant unit (ESU); they are 
discussed together in this section, even though there are some differences in the 
life histories of the two runs.  There is no state protection for fall-run or late fall–
run Chinook salmon. 
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Spring-Run Chinook Salmon 

Historically, spring-run Chinook salmon were the second most abundant run of 
Central Valley Chinook salmon (Fisher 1994).  They occupied the headwaters of 
all major river systems in the Central Valley where there were no natural barriers.  
Adults returning to spawn ascended the tributaries to the upper Sacramento 
River, including the Pit, McCloud, and Little Sacramento Rivers.  They also 
occupied Cottonwood, Battle, Antelope, Mill, Deer, Stony, Big Chico, and Butte 
Creeks and the Feather, Yuba, American, Mokelumne, Stanislaus, Tuolumne, 
Merced, San Joaquin, and Kings Rivers.  Spring-run Chinook salmon, like 
steelhead, migrated farther into headwater streams where cool, well-oxygenated 
water is available year round. 

Current surveys indicate that remnant, nonsustaining spring-run Chinook salmon 
populations may be found in Cottonwood, Battle, Antelope, and Big Chico 
Creeks (California Department of Water Resources 1997).  More sizable, 
consistent runs of naturally produced fish are found only in Butte, Mill, and Deer 
Creeks.  The Feather River Fish Hatchery sustains the spring-run population on 
the Feather River, but the genetic integrity of that run is questionable (California 
Department of Water Resources 1997).  Estimates since 1953 on the Feather 
River indicate numbers of spring-run returning to the hatchery average around 
2,115, although the estimates have increased dramatically since 1990 (Cavallo 
pers. comm.). 

Historical records indicate that adult spring-run Chinook salmon enter the 
mainstem Sacramento River in February and March and continue to their 
spawning streams, where they hold in deep, cold pools until they spawn.  Spring-
run Chinook salmon are sexually immature during their spawning migration.  
Some adult spring-run Chinook salmon start arriving in the Feather River below 
the fish barrier dam in June.  They remain there until the fish ladder is opened in 
early September.  Spawning and rearing requirements for spring-run Chinook 
salmon are similar to those identified for fall-run Chinook salmon above. 

Spawning occurs in gravel beds in late August–October, and emergence takes 
place in March and April.  Spring-run Chinook salmon appear to emigrate at two 
different life stages:  fry or yearlings.  Fry move between February and June, and 
yearlings emigrate October–March, peaking in November (Cramer and Demko 
1997). 

Juveniles display considerable variation in stream residence and migratory 
behavior.  Juvenile spring- and fall-run Chinook salmon may leave their natal 
streams as fry soon after emergence or rear for several months to a year before 
migrating as smolts or yearlings (Yoshiyama et al. 1998).  Triggers for 
downstream movement are similar to those described for fall-run Chinook 
salmon above.  Recent fish trapping operations in the lower Yuba River indicate 
that large numbers of Chinook salmon fry leave the river in December–March 
(California Department of Fish and Game unpublished data).  Movement of 
juvenile spring-run Chinook salmon in the Feather River is probably similar to 
the Yuba River.  A second, smaller peak of smolt-sized fish emigrates in April–



Three Rivers Levee Improvements Authority  Fish

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
4.3-6 

August 2004

J&S 04-023

 

June.  Most of these observations apply to fall-run Chinook salmon but may also 
apply, to an unknown degree, to spring-run Chinook salmon. 

On March 9, 1998 (63 FR 11481), NOAA Fisheries issued a proposed rule to list 
spring-run Chinook salmon as endangered.  NOAA Fisheries designated the 
Central Valley spring-run Chinook as threatened on September 16, 1999 (64 FR 
50393).  On February 5, 1999, the California Fish and Game Commission listed 
spring-run Chinook salmon as threatened under CESA.  Critical habitat had 
originally been designated for Central Valley spring-run Chinook salmon by 
NOAA Fisheries (65 FR 7764, February 16, 2000).  However, following a 
lawsuit (National Association of Home Builders et al. v. Donald L. Evans, 
Secretary of Commerce, et al.), NOAA Fisheries decided to rescind the listing 
and reevaluate how to classify critical habitat for several ESUs of steelhead and 
salmon.  Therefore, there is no current listing for critical habitat for Central 
Valley spring-run Chinook salmon. 

Central Valley Steelhead 

Historically, steelhead spawned and reared in most of the accessible upstream 
reaches of Central Valley rivers, including the Yuba, Feather, and Sacramento 
Rivers and their perennial tributaries.  Compared with Chinook salmon, steelhead 
generally migrated farther into tributaries and headwater streams where cool, 
well-oxygenated water was available year-round. 

In the Central Valley, steelhead are now restricted to the upper Sacramento River 
downstream of Keswick Reservoir; the lower reaches of large tributaries 
downstream of impassable dams; small, perennial tributaries of the Sacramento 
River mainstem and large tributaries; and the Delta and San Francisco Bay 
system. 

Population estimates of steelhead on the Feather River have not been performed; 
however, an average of 924 steelhead have returned each year to the Feather 
River Fish Hatchery since 1967 (California Department of Fish and Game 2002). 

The upstream migration of adult steelhead in the mainstem Sacramento River 
historically started in July, peaked in September, and continued through February 
or March (McEwan and Jackson 1996).  Currently, upstream migration in the 
lower Yuba River occurs from August through March and peaks in October and 
February (California Department of Fish and Game 1991).  This timing is 
assumed to be the same for the Feather River.  Central Valley steelhead spawn 
mainly from January through March, but spawning has been reported from late 
December through April (Hallock et al. 1961).  In recent years, most spawning 
and redds have been observed from early January through May, but redds have 
been observed as late as August.  Many of the late-spawning fish appear to be 
resident rainbow trout. 

During spawning, the female digs a redd (gravel nest) in which she deposits her 
eggs, which are then fertilized by the male.  Egg incubation time in the gravel is 
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determined by water temperature, varying from approximately 19 days at an 
average water temperature of 15.5°C to approximately 80 days at an average 
temperature of 14.5°C. 

Steelhead fry usually emerge from the gravel 2–8 weeks after hatching (Barnhart 
1986; Reynolds et al. 1993), usually between February and May but sometimes 
into June (California Department of Fish and Game 1991).  Newly emerged 
steelhead fry move to shallow, protected areas along streambanks and then move 
to faster, deeper areas of the river as they grow.  Juvenile steelhead feed on a 
variety of aquatic and terrestrial insects and other small invertebrates. 

Juvenile steelhead rear throughout the year and may spend from 1 to 3 years in 
freshwater before emigrating to the ocean.  Juvenile steelhead rear in the lower 
Feather and Bear Rivers throughout the year (California Department of Fish and 
Game 1991). 

Smoltification is the physiological adaptation that juvenile salmonids undergo to 
tolerate saline waters.  This process occurs in juveniles as they begin their 
downstream migration.  Smolting steelhead generally emigrate from March to 
June (California Department of Fish and Game 1991). 

NOAA Fisheries completed a status review of steelhead populations in 
Washington, Oregon, Idaho, and California and identified 15 ESUs in this range.  
On August 9, 1996, NOAA Fisheries issued a proposed rule to list five of these 
ESUs (including the Central Valley steelhead) as endangered and five as 
threatened under the ESA (61 FR 155).  The Central Valley steelhead ESU was 
later listed as threatened (downgraded from its proposed status of endangered) 
(63 FR 13347, March 19, 1998), and critical habitat (which included the lower 
Yuba River) was designated for this ESU (65 FR 7764, February 16, 2000).  
However, following a lawsuit (National Association of Home Builders et al. v. 
Donald L. Evans, Secretary of Commerce, et al.), NOAA Fisheries has decided 
to rescind the listing and reevaluate how to classify critical habitat for several 
ESUs of steelhead and salmon.  Therefore, there is no current listing for critical 
habitat for Central Valley steelhead. 

Splittail 

Recent data indicate that splittail occur in the Sacramento River as far upstream 
as the Red Bluff Diversion Dam (RBDD) (Sommer et al. 1997) and that some 
adults spend the summer in the mainstem Sacramento River rather than return to 
the estuary (Baxter 1999).  The distribution and extent of spawning and rearing 
along the mainstem Sacramento River is unknown. 

Splittail are found primarily in the Delta, Suisun Bay, Suisun Marsh, and Napa 
Marsh, but juveniles have been found in the Sacramento River as far upstream as 
the RBDD and its tributaries (Baxter pers. comm.).  In recent years, splittail 
appear to have expanded their range because of improved environmental 
conditions, increased abundance, and increased efforts to detect their presence at 
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the periphery of their known range (Baxter 1999).  Sommer et al. (1997, 2002) 
found that the Yolo and Sutter Bypasses provide important spawning habitat for 
splittail. 

Splittail prefer low-water velocities for spawning and early rearing.  However, 
some current is required to keep water temperature and clarity low, keep eggs 
free of silt, and facilitate suspension and attachment of eggs on vegetation (Jones 
& Stokes 2001).  Splittail deposit adhesive eggs over flooded terrestrial or 
aquatic vegetation when water temperatures are between 9 and 20ºC (Moyle 
2002; Wang 1986).  Spawning has been observed in depths ranging from 0.5 foot 
to 6 feet (Moyle et al. 2000).  Splittail spawn in early March–May in the upper 
Delta and lower reaches of the Sacramento and San Joaquin Rivers (Moyle et al. 
1995).  Spawning has been observed to occur as early as January and to continue 
through July (Wang 1986). 

Larval splittail are commonly found in the shallow, vegetated areas where 
spawning occurs.  Larvae eventually move into deeper, open water habitats as 
they grow and become juveniles.  During late winter and spring, young-of-year 
juvenile splittail (i.e., less than 1 year old) are found in floodplain habitat, 
sloughs, rivers, and Delta channels near spawning habitat.  Juvenile splittail 
gradually move from shallow, nearshore habitats to the deeper, open water 
habitats of Suisun and San Pablo Bays (Wang 1986).  In areas upstream of the 
Delta, juvenile splittail can be expected to be present in the flood basins when 
these areas are flooded during the winter and spring (i.e., Sutter and Yolo 
Bypasses and the Sacramento River) (Jones & Stokes Associates 1993). 

In 1999, after 4 years of candidate status, the splittail was listed as threatened 
under the ESA (64 FR 25, March 10, 1999).  Fall midwater trawl surveys 
indicate that juvenile splittail abundance has been highly variable from year to 
year, with peaks and declines coinciding with wet and dry periods, respectively, 
and correlated with the availability of flooded shallow-water habitat.  After the 
listing, the State Water Contractors, the San Luis and Delta-Mendota Water 
Authority, and others challenged the listing, contending that it violated the ESA 
and the Administrative Procedures Act.  On June 23, 2000, the U.S. District 
Court in Fresno ruled in favor of the plaintiffs and found the listing unlawful.  On 
September 22, 2003, the USFWS delisted splittail as a threatened species because 
habitat restoration actions such as the CALFED Bay-Delta Program and the 
Central Valley Project Improvement Act are likely to keep the splittail from 
becoming endangered in the foreseeable future (68 FR 55139, September 22, 
2003). 

Green Sturgeon 

Although life stages in fresh water may last up to 2 years, green sturgeon are the 
most marine of sturgeon species, coming into rivers mainly to spawn.  Adults and 
juvenile sturgeon are benthic (bottom) feeders but may also take small fish.  
Juveniles in the Delta estuary primarily feed on opossum shrimp and amphipods 
(Moyle 2002). 
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Incidental capture of larval green sturgeon in salmon out-migrant traps indicates 
that the lower Feather River may be a principal spawning area; green sturgeon 
may also spawn in the mainstem Sacramento River.  Adults have been reported 
as far upstream as Red Bluff, and young have been recorded in a number of 
places downstream.  Some spawning may also take place in the lower San 
Joaquin River because young green sturgeon have been taken at Santa Clara 
Shoal in the Brannan Island State Recreational Area.  Preferred spawning 
substrate is likely large cobble but can range from clean sand to bedrock.  Eggs 
are broadcast and externally fertilized in relatively fast water and probably in 
depths greater than 3 meters.  The importance of water quality is uncertain, but a 
small amount of silt is known to prevent the eggs from adhering to each other, 
thus increasing survival (Moyle 2002). 

On January 29, 2003 (68 FR 4433), NOAA Fisheries determined that green 
sturgeon did not warrant being listed as threatened or endangered and 
downgraded them to candidate status. 

Hardhead 

Hardhead are widely distributed throughout the low- to mid-elevation streams in 
the main Sacramento–San Joaquin drainage, as well as in the Russian River 
drainage.  Undisturbed portions of larger streams at low- to mid-elevations are 
preferred by hardhead.  They are able to withstand summer water temperatures 
above 20°C; however, hardhead will select lower temperatures when they are 
available.  They are fairly intolerant of low-oxygenated waters, particularly at 
higher water temperatures.  Pools with sand-gravel substrates and slow water 
velocities are the preferred habitat; adult hardhead inhabit the lower half of the 
water column, while juveniles remain in the shallow water closer to the stream 
edges.  Hardhead typically feed on small invertebrates and aquatic plants at the 
bottom of quiet water. 

The hardhead is a federal species of concern and a state species of special 
concern. 

California Roach 

California roach are distributed throughout the state; however, there is a specific 
subspecies found in the Sacramento River drainage (excluding the Pit River), 
including tributaries to the San Francisco Bay.  California roach occupy small, 
warm streams with intermittent flow in mid-elevation foothills.  Dense 
populations often occur in isolated pools.  They are tolerant of high temperatures 
(30–35°C) and low-oxygen levels, although they also can be found in cold, well-
oxygenated systems; human-modified habitats; and the main channels of larger 
rivers. 

The California roach is broken into multiple subspecies, all of which are included 
as federal species of concern, and all but one subspecies is identified by 
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California as a species of special concern.  Those occurring in the Feather and 
Bear Rivers in the project area are species of concern and species of special 
concern. 

Pacific Lamprey 

Similar to Chinook salmon and steelhead, lamprey adults migrate upstream from 
the ocean during the winter and spring to spawn (Moyle 2002).  Spawning occurs 
over gravel substrates.  Larval lamprey rear in sand and mud substrates and 
gradually move downstream over the rearing period.  Little is known about 
water-quality requirements and other habitat needs. 

Sacramento Sucker 

The Sacramento sucker is widely distributed throughout the Sacramento–San 
Joaquin drainage.  They occupy waters from cold, high velocity streams to warm, 
nearly stagnant sloughs.  They are common at moderate elevations (200–
600 meters).  Sacramento sucker feed on algae, detritus, and benthic 
invertebrates.  Sacramento sucker usually spawn for the first time in their fourth 
or fifth years.  When they cannot move upstream and end up spawning in lake 
habitat, they typically orient themselves near areas where spring freshets flow 
into the lake.  They typically spawn in stream habitat on gravel riffles from late 
February to early June.  The eggs hatch in 3–4 weeks, and the young typically 
live in the natal stream for 2 years before moving downstream to a reservoir or 
large river.  (Moyle 2002.) 

Sacramento Pikeminnow 

Sacramento pikeminnow occupy rivers and streams throughout the Sacramento–
San Joaquin system, mainly at elevations between 100 and 650 meters.  
Sacramento pikeminnow spawn in April and May, and eggs hatch in less than 
1 week.  Within a week of hatching, the fry are free-swimming and schooling. 

Adult pikeminnow may feed on other fish, including juvenile pikeminnow, 
Chinook salmon, and steelhead but, according to Moyle (2002), are overrated as 
predators on salmonid species in natural environments.  They can, however, be 
major predators on juvenile salmon and steelhead in modified riverine 
environments, such as dams and fish ladders.  Pikeminnow tend to remain in 
well-shaded, deep pools with sand or rock substrate and are less likely to be 
found in areas where there are higher numbers of introduced predator species, 
such as largemouth bass and other centrarchid species. 
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Striped Bass 

Striped bass are anadromous fish that have been an important part of the sport-
fishing industry in the Delta.  They were introduced into the Delta estuary 
between 1879 and 1882 (Moyle 2002).  Striped bass will not use fish ladders; 
therefore, their range in the lower Yuba and Feather Rivers is limited to the reach 
of the river below the dam.  Striped bass may move into the lower reaches of the 
rivers year-round but probably most often between April and June, when they 
spawn.  The species tends to remain in deep, slow-moving water, where it has 
access to prey without having to expend a great deal of energy. 

American Shad 

American shad are an anadromous fish that have been introduced into the Central 
Valley and have become established as a popular sport fish.  American shad enter 
the Feather River to spawn during the spring (primarily May and June) and 
support a seasonal fishery downstream of the dams. 

Environmental Impacts 
This section describes potential effects on fish species and habitat associated with 
the proposed project.  Project impacts are those changes in environmental and 
biological conditions that are directly caused by the proposed project.  
Construction, along with operations and structural changes, can cause project 
impacts.  Many of the potential impacts would not result in direct loss of 
sensitive species or a significant deterioration of habitat because criteria for 
project implementation designed to minimize or avoid effects are included in the 
project description.  Effects on fish could occur in the Bear and Feather Rivers. 

Assessment Methods 

Impact Mechanisms 

Fish resources could be directly or indirectly affected by the proposed project.  
The following types of activities could cause varying degrees of impacts on these 
resources: 

� vegetation removal, grading, and fill placement during implementation of 
levee improvements; 

� channel dewatering or installation of temporary water-diversion structures; 

� temporary stockpiling and sidecasting of soil, construction materials, or other 
construction wastes; 
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� soil compaction, dust, and water runoff from the construction site into 
adjacent areas; 

� burying of vegetation under riprap used for bank stabilization; and 

� runoff of herbicides, fertilizers, diesel, gasoline, oil, raw concrete, and other 
toxic materials used for levee improvements, operations, and maintenance 
into sensitive resource areas (e.g., wetlands and streams). 

Impact Analysis Assumptions 

The proposed project would result in temporary and permanent impacts on fish 
resources in the project area.  Temporary impacts would be those that occur only 
during the construction period.  Permanent impacts would be irreversible changes 
in land cover types.  In assessing the magnitude of possible impacts, the 
following project understandings and assumptions were made regarding 
construction, project operations, and maintenance activities.  Figures 4.1-2a–4.1-
2f identify the anticipated footprint of levee improvements and associated 
temporary and permanent impact areas. 

Temporary impact areas at each levee improvement site caused by equipment 
staging, materials handling, and equipment movement would include the 
temporary staging/work areas, any new temporary access roads, and the area 
within the temporary construction easement (shown as Project Area on 
Figures 4.1-2a–4.1-2f).  Additionally, temporary impacts would occur within any 
portions of the waterways (e.g., irrigation canals) that would be dewatered.  
These impacts would occur only during construction. 

Temporary impacts associated with each levee improvement measure are 
described below. 

� Slurry Cutoff Wall.  Temporary project effects would occur on the levee 
crown at the three locations where slurry cutoff walls will be constructed.  
Areas required for temporary equipment and material placement were 
assumed to occur in the temporary impact zone associated with other levee 
improvement measures. 

� Seepage Berm.  Project effects would occur near the landside of the levee 
toe at the three locations where seepage berms will be constructed.  The 
temporary impact area was assumed to extend 100 feet landward of the 
seepage berm footprint. 

� Levee Crown Raise.  At the two locations where the levee crown will be 
raised (one along the Bear River levee and one along the WPIC levee), 
project effects would occur on the landside and waterside slopes of the levee.  
The temporary impact area was assumed to extend 100 feet landward from 
the levee toe on the landside of the levee and 50 feet from the levee toe on 
the waterside of the levee.  If riparian or wetland vegetation occurs near the 
temporary impact areas, it was assumed that width of the temporary effect 
zone on the riparian vegetation would be 50 feet. 
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� Borrow Ditch Fill.  Portions of the fill borrow ditch on the west side of the 
WPIC will be permanently filled to protect against under-seepage.  In 
locations where the borrow ditch will be filled, the temporary impact area 
was assumed to extend 100 feet landward of the existing borrow ditch 
footprint. 

� Erosion Protection Measures.  Erosion protection will occur at two 
locations: one along the Bear River levee and one along the WPIC levee 
(Figures 4.1-2a–4.1-2d).  In locations where erosion protection will be 
placed, the temporary impact area was assumed to extend 100 feet landward 
of the proposed riprap footprint.  If riparian vegetation occurs near the 
erosion protection placement areas, it was assumed that temporary effects on 
the riparian vegetation would be avoided. 

� Relief Wells.  Project effects would occur near the landside of the levee toe.  
In locations where relief wells are planned, the temporary impact area was 
assumed to extend 100 feet landward of the relief well footprint and any 
maintenance road associated with this measure. 

Permanent impact areas for levee improvement measures would include those 
areas in which permanent hardscape features or levee improvement features 
would occur.  Permanent impacts associated with each levee improvement 
measure are described below. 

� Slurry Cutoff Wall.  There will be no permanent impacts from the slurry 
cutoff wall.  All slurry wall materials will be placed below grade, and the 
levee surface will be restored following construction activities. 

� Seepage Berm.  Permanent impacts of the seepage berm will occur in those 
locations where fill will be placed to construct the berm and where new 
maintenance roads are proposed. 

� Borrow Ditch Fill.  Permanent impacts of the fill borrow ditch on the west 
side of the WPIC will occur in those locations where fill will be placed to 
protect against under-seepage. 

� Levee Crown Raise.  Permanent impacts of the levee crown raise will occur 
in those locations where fill will be placed to extend the levee toe to provide 
a wider base for the levee crown. 

� Erosion Protection Measures.  Permanent impacts of erosion protection 
measures will occur within the footprint of the protection measures. 

� Relief Wells.  For each relief well, permanent impacts will occur within the 
footprint the well, the well pad around the relief well, the v-ditch, and any 
new maintenance roads associated with the permanent operation and 
maintenance of the relief wells. 

In addition, new permanent access or maintenance roads, not mentioned above 
under the specific levee improvements may be constructed. 
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In addition to the temporary and permanent project impact assumptions, the 
following project understandings and assumptions were also made regarding 
construction, project operations, and maintenance activities. 

� Fill material borrow areas have not been identified.  If fill material is not 
obtained from a quarry or other authorized location, it is assumed that fill 
material will be collected in locations and in such a manner as to not affect 
sensitive natural resources. 

� There will be impacts related to the routine operation and/or maintenance of 
the proposed project.  RD 784 will continue with the authorized levee 
maintenance actions that are currently used on the project site levees.  
Operation of the relief wells will not result in any recurring impacts, and 
maintenance of the relief wells and V-ditches will be performed from 
maintenance roads and well pad maintenance areas. 

� Discharge of fill into waters of the United States associated with the 
proposed project would require a CWA Section 404 permit from the Corps 
and Section 401 certification from the RWQCB.  Before construction begins, 
the Authority will obtain all necessary permits pertaining to affected waters 
of the United States.  The permitting process would also require 
compensation for construction-, operation-, and maintenance-related impacts. 

� Grading would require a CWA Section 402 permit and preparation of a 
SWPPP. 

� Grading or other construction activities within all habitats on the waterside of 
levees would require a Streambed Alteration Agreement from DFG. 

� Losses of common or artificial land cover types, including agriculture and 
annual grassland would be considered less-than-significant impacts on 
vegetation. 

Regulatory Setting 
This section provides preliminary information on the major requirements for 
permitting and environmental review and consultation related to aquatic 
resources for implementation of the proposed project.  Several state and federal 
agencies have regulatory authority or responsibility over project-related activities 
that affect aquatic resources.  Table 4.3-2 summarizes project-related activities, 
the type of resource affected, and the government agency with regulatory 
authority over the activity. 
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Table 4.3-2.  Summary of Regulatory Setting for Aquatic Resources 

Project-Related Activity and Affected Resource Regulatory Authority 

Construction activities that could adversely affect 
water quality 

RWQCB, permitting authority under Section 401 of 
the CWA 

Construction activities that require dredging and filling Corps, permitting authority under Section 404 of the 
CWA 

Alteration of stream channel, bed or bank, including 
dredging or discharge of fill 

DFG, permitting authority (Lake or Streambed 
Alteration Agreement) under Section 1601 of the 
California Fish and Game Code 

Effects on species or the habitat of species listed or 
candidates for listing under the ESA 

USFWS and NOAA Fisheries, formal consultation and 
permitting authority under Section 7 of the ESA 

Effects on species or the habitat of species listed or 
candidates for listing under the CESA 

DFG, consultation and incidental take permitting 
authority under Section 2081 of the CESA 

Effects on other special-status species, including 
species of concern 

DFG, responsible agency to review EIR 

Effects on species or the habitat of commercially 
valuable fish 

NOAA Fisheries, consultation under Essential Fish 
Habitat 

Notes: 
CESA = California Endangered Species Act. 
Corps = U.S. Army Corps of Engineers. 
CWA = Clean Water Act. 
DFG = California Department of Fish and Game. 
EIR = Environmental Impact Report. 
ESA = federal Endangered Species Act. 
NOAA Fisheries = National Marine Fisheries Service, a branch of the National Oceanic and 

Atmospheric Administration. 
RWQCB = Regional Water Quality Control Board. 
USFWS = U.S. Fish and Wildlife Service. 

 

Federal Requirements 

Endangered Species Act 

The requirements of the ESA are described in Section 4.1, Vegetation and 
Wetlands, under Regulatory Setting.  In addition, consultation would also require 
the involvement of NOAA Fisheries. 

Clean Water Act, Section 404 

The requirements of Section 404 of the CWA are described in Section 4.1, 
Vegetation and Wetlands, under Regulatory Setting. 
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Clean Water Act, Section 401 

The requirements of Section 401(a)(1) of the CWA are described in Section 4.1, 
Vegetation and Wetlands, under Regulatory Setting. 

Essential Fish Habitat 

Consultation is required by NOAA Fisheries under the Sustainable Fisheries Act 
of 1996, which amended the Magnuson-Stevens Fishery Conservation and 
Management Act on any activity that might adversely affect Essential Fish 
Habitat (EFH).  EFH includes all habitats necessary to allow the production of 
commercially valuable aquatic species, to support a long-term sustainable 
fishery, and contribute to a healthy ecosystem. 

State Requirements 

California Endangered Species Act 

The requirements of CESA are described in Section 4.1, Vegetation and 
Wetlands, under Regulatory Setting. 

Section 1600 et Seq. of the California Fish and Game 
Code 

All diversions, obstructions, or changes to the natural flow or bed, channel, or 
bank of any river, stream, or lake in California that supports wildlife resources is 
subject to regulation by DFG, pursuant to Sections 1600–1603 of the California 
Fish and Game Code.  Under Section 1603, it is unlawful for any person to 
substantially divert or obstruct the natural flow or substantially change the bed, 
channel or bank of any river, stream or lake designated by DFG, or use any 
material from the streambeds, without first notifying DFG of such activity.  A 
stream is defined as a body of water that flows at least periodically or 
intermittently through a bed or channel having banks and that supports fish or 
other aquatic life.  This definition includes watercourses having a surface or 
subsurface flow that supports or has supported riparian vegetation.  DFG’s 
jurisdiction within altered or artificial waterways is based on the value of those 
waterways to fish and wildlife.  A DFG Streambed Alteration Agreement must 
be obtained for any project that would result in an impact on a river, stream, or 
lake. 
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Significance Criteria 
Impacts on aquatic resources are considered significant if any of the following 
would occur either directly or indirectly as a result of implementation of the 
project: 

� substantially reduce or degrade the habitat of a state or federal special-status 
species, potentially resulting in a reduction in special-status species 
abundance; 

� directly or indirectly reduce the growth, survival, or reproductive success of 
substantial numbers of federal candidate species; state-listed endangered, 
threatened, rare, or special-concern species; or regionally important 
commercial or game species; 

� directly or indirectly reduce the growth, survival, or reproductive success of 
individuals of a species listed or proposed for listing as threatened or 
endangered under the ESA; 

� substantially interfere with or prevent the movement or migration of any fish 
species; 

� substantially reduce any fish populations; or 

� substantially reduce the quality or quantity of important habitat for any fish 
species or their prey species. 

The term substantial reduction in a population, its habitat, or its range has not 
been quantitatively defined in CEQA.  What is considered substantial varies with 
each species and with the circumstances pertinent to a particular geographic area.  
Impacts were considered less than significant if they did not meet at least one of 
the criteria listed above.  The specific criteria regarding construction effects, 
water quality effects, habitat effects, and fish movement that were used to 
determine the significance of impacts on fish are described in the impact 
analyses. 

Impacts 

Upper Bear and WPIC Levee Improvements 

The proposed project would result in a loss of fish habitat through incursion into 
the channel as well as a loss of riparian and wetland habitat.  Removal of the 
riparian vegetation could weaken the streambank by loosening the soil, thus 
increasing the bank’s susceptibility to erosion.  Alteration of salmonid rearing 
habitat would occur if the channel bed and banks were disturbed (e.g., placement 
of riprap), or if sites that have been disturbed mechanically were further 
disturbed by high-flow events before they were stabilized.  The loss of riparian 
and wetland habitat is addressed under Impact VEG-1 and Impact VEG-2.  
Mitigation measures for the impacts are identified under VEG-MM-1– 
VEG-MM-3.  Additional impacts on fish in the project area are associated 
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primarily with construction effects, such as increased sedimentation and 
degradation of water quality. 

Strengthening 

Impact Fish-1:  Increase in Sedimentation and Turbidity during 
Construction 
Construction activities involving relocating Pump Station #6, installation of 
slurry cutoff walls, reconstruction of a portion of the Bear River levee, and 
placement of riprap and vegetation along the streambank and waterside toe of the 
levee and within the streambed could result in an increase in the sedimentation 
and turbidity of the waters surrounding the construction site following storm 
events.  These conditions, if prolonged, can affect the growth, survival, and 
reproductive success of aquatic organisms.  Placement of riprap and planting of 
vegetation would occur directly adjacent to the waterway, and sediment or 
erosion could occur before construction is completed and permanent erosion 
protection measures are established.  Construction on the WPIC levee directly 
borders the edge of the water and could even intrude into the wetted channel. 

The success of fish populations has been linked to levels of turbidity and siltation 
in a watershed.  Prolonged exposure to high levels of suspended sediment can 
create a loss of visual capability, leading to a reduction in feeding and growth 
rates; a thickening of the gill epithelium, potentially causing the loss of 
respiratory function; a clogging and abrasion of gill filaments; and increases in 
stress levels, reducing the tolerance of fish to disease and toxicants (Waters 
1995). 

Also, high suspended sediment levels will cause the movement and redistribution 
of fish populations and can affect physical habitat.  Once the suspended sediment 
is deposited, it can reduce water depths in pools, decreasing the water’s physical 
carrying capacity for juvenile and adult fish (Waters 1995).  Increased sediment 
loading can also degrade food-producing habitat downstream of the project area.  
Sediment loading can interfere with photosynthesis of aquatic flora and result in 
the displacement of aquatic fauna. 

Many fish, including juvenile salmonids, are sight feeders.  Turbid waters reduce 
the fish’s efficiency in locating and feeding on prey.  Some fish, particularly 
juveniles, can get disoriented and leave areas where their main food sources are 
located, which can result in reduced growth rates. 

Avoidance is the most common result of increases in turbidity and sedimentation.  
Fish will not occupy areas that are not suitable for survival, unless they have no 
other option.  Some fish, such as bluegill and bass species, will not spawn in 
excessively turbid water (Bell 1991).  Therefore, habitat can become limiting in 
systems where high turbidity precludes a species from occupying habitat required 
for specific life stages. 

This impact is considered significant but would be mitigated to a less-than-
significant level with implementation of Mitigation Measure Fish-MM-1. 
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Mitigation Measure Fish-MM-1:  Avoid Water Quality Impacts.  Impacts 
related to increased sediment input to the Bear River and WPIC channel would 
be avoided or minimized by implementing the following activities. 

� Contractors would be required to implement a SWPPP as part of the General 
Permit.  Measures in the plan would include: 

� conducting all construction work according to site-specific construction 
plans that minimize the potential for sediment input to the aquatic 
system; 

� identifying all areas requiring clearing, grading, revegetation, and 
recontouring and minimizing the areas to be cleared, graded, and 
recontoured; 

� avoiding riparian and wetland vegetation wherever possible and 
identifying and fencing specific trees to protect existing riparian habitat; 

� covering bare areas with mulch and revegetating all cleared areas; 

� minimizing equipment operation in flowing water during in-channel 
activities; and 

� constructing sediment catch basins across stream channels immediately 
below the project area when performing in-channel construction to 
prevent silt- and sediment-laden water from entering the main 
streamflow; accumulated sediments would be periodically removed from 
the catch basin. 

� Construction below the OHWM would be limited to the summer low-
precipitation period (June 1–October 15).  Construction activities would 
therefore be avoided during the primary occurrence and migration of 
adult and juvenile Chinook salmon and steelhead. 

Furthermore, increased pollutant input to the Bear River and WPIC channel 
would be avoided or minimized by requiring the contractors to: 

� prevent raw cement, concrete, concrete washings, asphalt, paint or other 
coating material, oil or other petroleum products, or any other substances that 
could be hazardous to aquatic life from contaminating the soil or entering 
watercourses; 

� establish a spill-prevention and countermeasure plan, before project 
construction, that includes strict onsite handling rules to keep construction 
and maintenance materials out of drainages and waterways; 

� clean up all spills immediately according to the spill prevention and 
countermeasure plan and notifying DFG and NOAA Fisheries immediately 
of any spills and cleanup activities; 

� provide areas outside the OHWM for staging and storing equipment, 
materials, fuels, lubricants, solvents, and other possible contaminants; 

� remove vehicles from below the OHWM before refueling and lubricating; 
and 
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� avoid operation of equipment in flowing water. 

Implementation of measures to avoid or minimize the effects of increased 
sediment input would also avoid and minimize increased input of pollutants 
associated with sediments (e.g., mercury) and the potential for subsequent effects 
on fish. 

Impact Fish-2:  Short-Term Degradation of Water Quality and Fish 
Habitat from Accidental Spills or Seepage of Hazardous Materials 
during Construction 
Use of heavy equipment is required for all components of the proposed project.  
As a result, contaminants could enter the aquatic system during construction.  
Construction-related contaminants could result in a reduction in the growth, 
survival, and reproductive success of aquatic species. 

The potential exists for fuel and concrete to spill into the waterway during 
construction.  Various contaminants, such as fuel oils, grease, and other 
petroleum products used in construction activities, could be introduced into the 
water system, either directly or through surface runoff.  Contaminants may be 
toxic to fish or cause altered oxygen diffusion rates and acute and chronic 
toxicity to aquatic organisms, thereby reducing growth and survival. 

This impact is considered significant because contaminants that may be toxic to 
fish could be released into the water system during construction.  The 
implementation of Mitigation Measure Fish-MM-1 (Avoid Water Quality 
Impacts) would reduce the impact to a less-than-significant level. 

Impact Fish-3:  Contamination of Water from Poor-Quality Borrow 
Material 
Contaminants from borrow material could be released into flowing water during 
storm events, which could harm sensitive fish and habitat resources. 

Borrow material for levee reconstruction would be obtained primarily from a 
permitted source with some material coming from the existing levee itself, and 
material for the construction of a seepage berm would be obtained only from a 
permitted source.  Because of the age of the existing levee and unknown 
conditions of the proposed borrow areas, there is potential for soil material to 
contain elevated levels of hazardous substances.  Hazardous substances could 
therefore be released into flowing water during storm events and flooding of the 
setback area, which could harm sensitive fish and habitat resources. 

This impact is considered significant because contaminants released into flowing 
water could harm sensitive fish and habitat resources.  Implementing Mitigation 
Measure Fish-MM-2 would reduce this impact to a less-than-significant level. 

Mitigation Measure Fish-MM-2:  Ensure that the Analytical Results of the 
Borrow Material Fall below Toxic Levels for Hazardous Substances Analyze 
Soil Material for Elevated Levels of Hazardous Substances.  Prior to 
construction or as construction proceeds, representative soil samples of existing 
levee material and new borrow site material will be collected, and the material 
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will be analyzed for contaminant residues (e.g., trace metals, organochlorine 
pesticides, polychlorinated biphenyls) to ensure that adverse concentrations are 
not exceeded.  Samples will also be collected at appropriate reference sites to 
identify whether the native soil contains elevated baseline contaminant 
concentrations.  The analytical information will be reported to the RWQCB.  
Borrow material used for levee construction that is deemed unacceptable will be 
properly disposed of in a landfill or made available for other approved uses. 

Impact Fish-4:  Loss of Fish Habitat 
The placement of riprap along the waterside of the Bear River levee and within 
the streambed and the raising of the WPIC levee by adding borrow material to 
the waterside of the levee would result in a loss of fish habitat.  When riprap is 
placed below the OHWM, the suitability of fish habitat is often affected by 
changes in stream structure (i.e., pools, riffles, and runs) and local stream 
hydraulics.  A very small percentage of the river cross section would have riprap 
placed on it; therefore, only a minimal length of river habitat available to fish 
would be affected by the placement of riprap. 

The stabilization of the bank erosion may 1) allow riparian vegetation to become 
established and provide shade and cover and 2) reduce fine sediment input and 
improve spawning and rearing habitat conditions.  Although stabilizing the bank 
may affect the dynamic processes of streambed erosion and river meander, the 
length of river affected would be minimal and cumulative effects would be 
negligible.  Less-than-significant impacts on fish would result from the loss of 
fish habitat following placement of riprap for this levee repair project.  Where 
biotechnical bank stabilization is utilized, it is anticipated that there would be 
benefits to fish due to increased shaded riverine aquatic habitat. 

The encroachment of the levee on the WPIC would, at times, intrude on the 
flowing channel.  This encroachment would result in a narrowing of the flowing 
channel in the WPIC.  However, over time, flows will recreate a new channel 
suitable for the level of flow.  Therefore, this impact would be less than 
significant. 

Impact Fish-5:  Enhancement of Fish Habitat 
Erosion along the streambank could be slowed and reversed by planting native 
vegetation that would stabilize the bank and prevent further erosion.  
Revegetation of areas along the Upper Bear River would create new habitat 
where soils are currently exposed and would preserve existing habitat by 
preventing future erosion and loss of vegetation.  This revegetation would 
especially benefit juvenile salmon and steelhead because this type of cover 
(shaded riverine aquatic) is considered an important habitat component.  
Therefore, this impact would be beneficial. 
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Raising 

Impact Fish-1:  Increase in Sedimentation and Turbidity during 
Construction 
Construction activities involving raising the Bear River levee and raising the 
WPIC levee could result in an increase in the sedimentation and turbidity of the 
waters surrounding the construction site following storm events.  These 
conditions, if prolonged, can affect the growth, survival, and reproductive 
success of aquatic organisms.  Although construction on the Bear River would 
not directly border the waterways, sediment or erosion could occur before 
construction is completed and permanent erosion protection measures are 
established.  Construction on the WPIC levee directly borders the edge of the 
water and could even intrude into the wetted channel. 

The success of fish populations has been linked to levels of turbidity and siltation 
in a watershed.  Prolonged exposure to high levels of suspended sediment can 
create a loss of visual capability, leading to a reduction in feeding and growth 
rates; a thickening of the gill epithelium, potentially causing the loss of 
respiratory function; a clogging and abrasion of gill filaments; and increases in 
stress levels, reducing the tolerance of fish to disease and toxicants (Waters 
1995). 

Also, high suspended sediment levels will cause the movement and redistribution 
of fish populations and can affect physical habitat.  Once the suspended sediment 
is deposited, it can reduce water depths in pools, decreasing the water’s physical 
carrying capacity for juvenile and adult fish (Waters 1995).  Increased sediment 
loading can also degrade food-producing habitat downstream of the project area.  
Sediment loading can interfere with photosynthesis of aquatic flora and result in 
the displacement of aquatic fauna. 

Many fish, including juvenile salmonids, are sight feeders.  Turbid waters reduce 
the fish’s efficiency in locating and feeding on prey.  Some fish, particularly 
juveniles, can get disoriented and leave areas where their main food sources are 
located, which can result in reduced growth rates. 

Avoidance is the most common result of increases in turbidity and sedimentation.  
Fish will not occupy areas that are not suitable for survival, unless they have no 
other option.  Some fish, such as bluegill and bass species, will not spawn in 
excessively turbid water (Bell 1991).  Therefore, habitat can become limiting in 
systems where high turbidity precludes a species from occupying habitat required 
for specific life stages. 

This impact is considered significant but would be mitigated to a less-than-
significant level with implementation of Mitigation Measure Fish-MM-1 (as 
described above). 
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Impact Fish-2:  Short-Term Degradation of Water Quality and Fish 
Habitat from Accidental Spills or Seepage of Hazardous Materials 
during Construction 
Use of heavy equipment is required for all components of the proposed project, 
and, within the WPIC, it is anticipated that heavy equipment will be used in the 
flowing channel.  As a result, contaminants could enter the aquatic system during 
construction.  Construction-related contaminants could result in a reduction in the 
growth, survival, and reproductive success of aquatic species. 

The potential exists for fuel and concrete to spill into the waterway during 
construction.  Various contaminants, such as fuel oils, grease, and other 
petroleum products used in construction activities, could be introduced into the 
water system, either directly or through surface runoff.  Contaminants may be 
toxic to fish or cause altered oxygen diffusion rates and acute and chronic 
toxicity to aquatic organisms, thereby reducing growth and survival. 

This impact is considered significant because contaminants that may be toxic to 
fish could be released into the water system during construction.  The 
implementation of Mitigation Measure Fish-MM-1 (Avoid Water Quality 
Impacts) would reduce the impact to a less-than-significant level. 

Impact Fish-3:  Contamination of Water from Poor-Quality Borrow 
Material 
Contaminants from borrow material could be released into flowing water during 
storm events and flooding of the setback area, which could harm sensitive fish 
and habitat resources. 

Borrow material for levee construction would be obtained primarily from a 
permitted source.  In addition, extensive testing for contaminants and other 
constituents of concern would have been conducted.  Therefore, it is anticipated 
that the borrow materials would not be contaminated.  This impact is less than 
significant.  No mitigation is required. 

Lower Bear and Feather River Levee Improvements 

Because all work for this option would occur on the landside of the levee, there 
would be no impacts on fish resources. 
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Chapter 5 
Social Environment 

This chapter provides environmental analyses relative to social parameters of the 
project area.  Components of the study include a setting discussion, impact 
analysis criteria, project effects and significance, and applicable mitigation 
measures.  This chapter is organized as follows: 

� Section 5.1, Population and Housing; 

� Section 5.2, Land Use; 

� Section 5.3, Public Services; 

� Section 5.4, Noise; 

� Section 5.5, Recreation; 

� Section 5.6, Visual Resources; 

� Section 5.7, Cultural Resources; 

� Section 5.8, Hazards and Hazardous Waste; and 

� Section 5.9, Utilities. 
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Section 5.1 
Population and Housing 

Introduction 
This section discloses the impacts on population and housing associated with the 
levee improvements described in Chapter 2 and the significance of any impacts.  
Significance of impacts is determined by using significance criteria set forth in 
the State CEQA Guidelines. 

All of the impacts to population and housing (with the exception of the No-
Project Alternative) are less than significant and, therefore, no mitigation is 
required for these impacts. 

Existing Conditions 
The project area is located in Yuba County.  The Bear River flows southwest to 
its confluence with the Feather River and defines the boundary between Yuba 
and Sutter Counties.  The Bear River flows approximately 1 mile south of 
Wheatland, traveling first under Highway 65 and then Highway 70 before joining 
the Feather River.  Marysville and Yuba City (Sutter County) are approximately 
14 miles north of Bear River.  Olivehurst and Linda are between Marysville and 
Wheatland, and Nicolaus and East Nicolaus in Sutter County are approximately 
3 miles south of the Bear River/Feather River confluence. 

Yuba County is approximately 640 square miles and is bounded by Feather River 
to the west, Bear River to the south, and Honcut Creek to the north.  Located in 
the county are the incorporated cities of Marysville and Wheatland.  Major 
unincorporated communities are Linda, Olivehurst, Loma Rica, Browns Valley, 
Challenge, Brownsville, Oregon House, Dovvins, Camptonville, and Smartville.  
According to the DOF, as of January 2003, the county has a population of 62,847 
with 23,115 housing units, in which 21,022 housing units are being occupied at 
2.9 persons per household.  Of the 62,847 total population, 46,646 are 
unincorporated, while the remaining 15,201 are incorporated.  Table 5.1-1 shows 
the county population projections, which are in 5-year increments up to 2020. 
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Table 5.1-1.  Interim Yuba County Population Projections According to the California State 
Department of Finance, Demographic Research Unit 

Yuba County 2003 2005 2010 2015 2020 

Interim County Projections 62,847 66,000 71,400 76,300 81,900 

Difference  3,153 5,400 4,900 5,600 

% Growth Projections  5.0 8.2 6.9 7.3 

Total Population Growth     19,053 

% Total Population Growth     27.4 
 

Environmental Impacts 

Assessment Methods 
The population and housing supply in the project area was identified based on 
information contained in the Plumas Lake Specific Plan and from the California 
Department of Finance.  The proximity of housing and population to the project 
improvements was then evaluated. 

Regulatory Setting 
State law requires each city and county to adopt a general plan for its future 
growth.  This plan must include a housing element that identifies housing needs 
for all economic segments and provides opportunities for housing development to 
meet those needs.  At the state level, the Housing and Community Development 
Department (HCD) estimates the relative share of California’s projected 
population growth that will occur in each county presented by the Department of 
Finance’s (DOF’s) demographic research unit.  

Each city and county must update its general plan housing element on a regular 
basis (usually every 5 years).  Among other things, the housing element must 
incorporate policies and identify potential sites that will accommodate the city’s 
and county’s share of the regional housing need.  Prior to adopting a general plan 
update for housing, the city or county must submit the draft to HCD for its 
review.  HCD will take action to advise the local jurisdiction whether its housing 
element complies with provisions of California Housing Element Law. 

Significance Criteria 
Thresholds for population and housing impacts are based on Appendix G of the 
State CEQA Guidelines, as adapted to the circumstances of the proposed project.  
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According to Appendix G of the State CEQA Guideline, a threshold of 
significance can be defined as a quantitative or qualitative standard, or set of 
criteria, pursuant to which the significance of a given environmental effect may 
be determined.  The project area is not currently occupied, so the State CEQA 
Guidelines’ threshold relating to the displacement of substantial numbers of 
residences is not applicable.  For the purpose of this analysis, impacts on 
population and housing are considered significant if implementation of the 
alternatives would: 

� induce substantial population growth in an area, either directly (e.g., by 
proposing new homes and businesses) or indirectly (e.g., through extension 
of roads or other infrastructure); 

� displace substantial numbers of existing housing, necessitating the 
construction of replacement housing elsewhere; or 

� displace substantial numbers of people, necessitating the construction of 
replacement housing elsewhere. 

Impacts 

Upper Bear and WPIC Levee Improvements 

The implementation of the proposed project would not result in changes to 
population and housing, as the land uses have been determined and evaluated 
under separate documents (Yuba County General Plan and the Plumas Lakes 
Specific Plan).  However, levee improvements to accommodate a 100-year flood 
would be beneficial to population and housing in Yuba County as a result of the 
decreased risk of future flooding within the affected areas, and associated threat 
to lives and infrastructure. 

Lower Bear and Feather Levee Improvements 

The implementation of the proposed project for the Lower Bear and Feather 
River Improvements Option would not result in changes to population and 
housing, as the land uses have been determined and evaluated under separate 
documents (Yuba County General Plan and the Plumas Lakes Specific Plan).  
However, levee improvements to accommodate a 100-year flood would be 
beneficial to population and housing within Yuba County as a result of the 
decreased risk of future flooding within the affected areas, and associated threat 
to lives and infrastructure. 
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Section 5.2 
Land Use 

Introduction 
This section describes existing land uses in the project area and region; discusses 
applicable regulations, including local plans and policies; and identifies the 
impacts of the project on project area land uses. 

Existing Conditions 
Regional Setting 

The project area is located in Yuba County, east of the Feather River and north of 
where the Feather and Bear Rivers converge.  Sutter County is located west and 
south of the Feather River.  Surrounding the current Bear River levee system 
(which the project proposes to improve) are primarily agricultural lands that 
support fruit crops. 

Yuba and Sutter Counties are members of the Sacramento Area Council of 
Governments (SACOG), which is a regional planning and transportation 
association of several counties and cities in the Sacramento Valley. 

Sutter County 

Sutter County is located in the Sacramento Valley, approximately 10 miles north 
of the city of Sacramento.  Highway 99, extending from north to south, is the 
principal transportation corridor connecting the county to the surrounding region.  
SR 20 is the principal east-west corridor between Highway 99 and I-5.  Situated 
between two rivers (the Sacramento and Feather Rivers), Sutter County covers an 
area of 606.8 square miles (388,359 acres). 

The southern half of Sutter County shares its borders with Sacramento, Yolo, and 
Placer Counties.  Colusa, Butte, and Yuba Counties border the north.  Sutter 
County has a population of approximately 80,100 people and includes two 
incorporated cities:  Yuba City and Live Oak.  Yuba City is the major urban 
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center of the county.  The northern border of Sutter County is along the southern 
bank of the Bear River. 

Sutter County is a major agricultural center located in Northern California with 
its southern-most border lying approximately 10 miles north of the State Capitol, 
Sacramento.  The Feather, Yuba, and Sacramento Rivers provide water supply 
for the extensive wetlands and agricultural land uses in Sutter County.  The 
county is a center for rice, almond, walnut, prune, cattle, wheat, and row crop 
production, with peaches representing a substantial proportion of the county’s 
output. 

Yuba County 

Yuba County, approximately 644 square miles in size, is located in the northern 
Sacramento Valley, about 40 miles north of the state capital, Sacramento.  Its 
boundaries stretch from the farms and orchards of the valley to the timberlands of 
the Sierra Nevada.  SR 70 is the major north-south transportation corridor, and 
SR 20 traverses east-west to connect Smartsville and Marysville.  The Feather 
River is the county’s western border, and the Bear River is its southern border.  
There are three large reservoirs in the county—Bullards Bar, Camp Far West, 
and Collins Lake. 

With an estimated population of 60,219, Yuba County consists predominantly of 
rural areas.  The metropolitan area is Marysville; the towns of Linda, Olivehurst, 
Arboga, and Wheatland are also in Yuba County, as is Beale Air Force Base.  
The land area of the county is 644 square miles. 

Yuba County contains 274,665 acres of agricultural land (Yuba County 2002), 
including 44,379 acres of prime farmland, 11,074 acres of farmland of statewide 
importance, and 33,767 acres of unique farmland, and is an agricultural center for 
rice, peaches, cattle, almonds, dried plums, and timber.  The production, 
processing, and transport of these commodities contribute more than $130 
million to the economy of Yuba County.  Table 5.2-1 shows the acreage of some 
of the major crops in the county. 
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Table 5.2-1.  Land Use Types in Yuba County 

Land Use Type Acres 
Rice 38,999.15 
Eucalyptus 18.63 
Olives 478.96 
Kiwis 452.50 
Apples 485.02 
Almonds 1513.37 
Walnuts 8029.23 
Pistachios 53.19 
Tomatoes 17.45 
Strawberries 55.79 
Melons 337.44 
Apricots 2.12 
Cherries 122.17 
Peaches 5855.77 
Pears 1601.42 
Prunes 14,075.00 
Beans 93.28 
Safflower  212.76 
Corn 803.39 
Sudan 281.95 
Oats 120.74 
Riparian 4204.94 
Pasture 14,448.69 
Developed 7971.08 

Note:  Not all land use types are shown. 
 

Regional Development 

Over the last 4 years, the Yuba-Sutter region has experienced growth created by 
the active recruitment of business and industry to the region.  Several of the 
largest developments in California’s “Capital” region occurred in Sutter and 
Yuba Counties, such as the Sacramento Valley Amphitheater, cogeneration 
facility built by CalPine in Sutter County, distribution facility built by Sysco 
Distribution in south Sutter County, Yuba County Motorplex, and the future 
Sutter Industrial Park.  Another imminent project is the 12,000-home Plumas 
Lake Specific Plan located in Yuba County just south of Marysville.  This project 
will house more than 36,000 new residents in the region and provide associated 
infrastructure. 
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The Highway 70 Improvement project will widen California State Highway 70 to 
four lanes between Sacramento and Marysville as approved in the Plumas Lake 
Specific Plan adopted in the 1993 EIR.  The required infrastructure is pending the 
development of affordable housing and facilities. 

Because of historical ties and the present distribution of regional growth and 
development, significant interaction occurs between Yuba County and Sutter 
County. 

Project Area Land Uses 
The proposed levee improvement would take place entirely within Yuba County, 
along the Bear River north levee.  The land uses located between the Bear River 
and the Feather River consist of agricultural crops of fruits, nuts, and annual 
crops.  Specifically the area consist of 65 acres of deciduous fruits and nuts, 
76 acres of apples, 2441 acres of prunes, 859 acres of walnuts and 202 acres of 
bare and annual crops (Figure 5.2-1).  Other land uses include unspecified 
structures and pear crops. 

The General Plan identifies the project area by two land use classifications: 
Foothill Agriculture (FA) and Valley Agriculture (VA).  The FA classification is 
used to preserve foothill areas of the county located outside established 
community boundaries by providing for areas of intensive and extensive 
agricultural uses.  Permitted uses include, but are not limited to:  grazing; animal 
raising operations; growing and harvesting forest products; growing and 
harvesting agricultural crops; uses directly related to growing, harvesting and 
processing agricultural products; development of natural resources; recreation 
uses such as campgrounds, recreational vehicle parks, destination 
conference/resort facilities, riding clubs, golf courses, and water-oriented uses; 
game preserves or hunting and fishing; resource preservation areas; watershed 
management; fish and wildlife habitat management; and public utility facilities.  
Residential development is permitted for single-family dwellings, clustered 
housing projects, caretaker/employee housing, and farmworker housing. 

The VA classification is used to identify areas on the valley floor located outside 
community boundaries that are suitable for commercial agriculture and where it 
is desirable to retain agriculture as the primary land use. 

Environmental Impacts 
Assessment Methods 

Impacts on land use were assessed using the regulatory setting and significance 
criteria described below. 
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Regulatory Setting 
Portions of the flood control levees on the Bear River lack up to 1 foot of the 
amount of freeboard required by federal standards.  Without adequate freeboard, 
the lands behind the levees are subject to a higher risk of flooding.  Some of 
southwest Yuba County, including the Plumas Lake Specific Plan area, would be 
affected.  These areas may soon be described in a new FEMA floodplain map as 
being in a special flood hazard area.  The affected lands are not presently 
identified as being in a special flood hazard area as shown on the current, official 
FEMA maps.  If FEMA does release a new map with this designation, it could 
have significant implications for local landowners.  Development on land within 
a special flood hazard area would be subject to floodplain regulations and 
limitations, including the Yuba County Flood Plain Management Ordinance.  
Houses and structures located in this special hazard area may require federal 
flood insurance, and flood insurance rates could increase.  In some situations it is 
not feasible to construct buildings within a special flood hazard area. 

Local Regulations 

Land use and development in the project area are guided by the Yuba County 
General Plan and Yuba City General Plan Update.  In 2002, agricultural lands 
accounted for approximately 50% of the land area within the Yuba City planning 
area.  About 70% of the total area of Sutter County comprises prime lands or 
lands of statewide significance. 

State Regulations 

Williamson Act 

The California Land Conservation Act of 1965, commonly referred to as the 
Williamson Act, enables local governments to enter into contracts with private 
landowners for the purpose of restricting specific parcels of land to agricultural 
or related open space use.  In return, landowners receive property tax assessments 
that are much lower than normal because they are based on farming and open 
space uses as opposed to full market value.  Local governments receive an annual 
subvention of forgone property tax revenues from the state via the Open Space 
Subvention Act of 1971. 

The Williamson Act was amended in August 1998 to establish Farmland Security 
Zones (FSZ).  Under this Farm Bureau–sponsored Super Williamson Act, 
landowners can receive an additional 35% tax reduction in the land’s value for 
property tax purposes.  This additional tax reduction can be earned only if 
farmers and ranchers keep their property in the conservation program for at least 
20 years.  FSZ contracts are comparable to the Williamson Act contracts in that 
each year another year is added to the agreement unless the landowner or county 
does not renew the contract.  The FSZ legislation prohibits the annexation of land 
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enrolled in a 20-year contract to a city, or a special district that provides non-
agricultural services, or for use as a public school site. 

Of California’s 58 counties, 52 have adopted the Williamson Act program.  
Currently, Yuba County has not adopted the Williamson Act; Sutter County has 
and is a participant. 

Farmland Designations 

Prime Farmland 
Prime farmland is land that has the best combination of physical and chemical 
characteristics for producing food, feed, fiber, forage, oilseed, and other 
agricultural crops with minimum inputs of fuel, fertilizer, pesticides, and labor, 
and without intolerable soil erosion. 

Unique Farmland 
Unique farmland is land other than prime farmland that is used for the production 
of specific high-value food and fiber crops such as, citrus, tree nuts, olives, 
cranberries, fruits, and vegetables. 

Farmland of Local Importance 
Farmland of local importance is land of statewide or local importance identified 
by state or local agencies for agricultural use, but not of national significance.  
The Boards of Supervisors determined that Yuba and Sutter Counties will not 
designate farmland of local importance. 

Significance Criteria 
According to CEQA, a project has a significant effect on agricultural resources if 
it would result in one or more of the following: 

� Physically divide an established community; or 

� Conflict with any applicable land use plan, policy, or regulation of an agency 
with jurisdiction over the project adopted for the purpose of avoiding or 
mitigating an environmental effect. 

Or if the project would: 

� convert prime farmland, unique farmland, or farmland of statewide 
importance; 

� conflict with existing zoning for agricultural use, or a Williamson Act 
contract; or 

� involve other changes in the existing environment, which because of their 
location or nature, could result in conversion of farmland to nonagricultural 
use. 
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Impacts 

Upper Bear and WPIC Levee Improvements 

Strengthening 

Impact LU-1:  Temporary changes in land uses to accommodate 
staging, haul routes, and stockpiling of soil materials 
During levee improvements construction, a main staging area to house offices, 
stockpiling areas to store soils, and staging areas to park equipment such as 
bulldozers, compactors, drill rigs, and excavators would be necessary.  In 
addition, haul routes would be identified and would likely be used by all 
equipment that would access the sites, and ramps would be built in some 
locations to access the levee crown.  Up to 67 acres would be temporarily 
converted for up to 2 years to accommodate these uses.  Crops that would be 
affected include annual row crops and orchards.  There are currently 
274,665 acres of agricultural lands in Yuba County.  This temporary conversion 
represents only 0.0002% of the total agricultural land.  These lands would be 
returned to their original use, and, thus, the proposed project would not result in 
permanent impacts to land uses.  Therefore, this impact would be less than 
significant.  No mitigation is required. 

Raising 

Impact LU-1:  Temporary changes in land uses to accommodate 
staging, haul routes, and stockpiling of soil materials 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact LU-2:  Changes in Land Uses as a Result of Levee Footprint 
Extension 
In several areas along the Bear River and WPIC levees, the crown would be 
raised by the placement of soils on the crown and sides of the levee.  On the Bear 
River levee, soils would be added to the landside, while soils would be added to 
the waterside of the WPIC in areas where the crown would be raised.  In 
addition, RD 784 would purchase a 10-foot easement adjacent to the new levee 
footprint to maintain access to the levee.  This easement would permanently 
convert grasslands to levee and levee access routes.  This would result in the 
conversion of up to 5 acres of grassland, 1 acre of Prime Farmland, and up to 
3 acres of Unique Farmland along the Bear River to levee and up to 4 acres of 
open water along the WPIC to levee.  The loss of Prime Farmland accounts for 
approximately 0.00002% of the total Prime Farmland in Yuba County, and the 
loss of Unique Farmland accounts for the loss of approximately 0.00008% of the 
total Unique Farmland in the county.  This impact is less than significant because 
the conversion of these areas would not substantially affect the ultimate land use 
purposes or crop productivity in the county.  No mitigation is required. 
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Impact LU-3:  Temporary Loss of Crop Production for Annual Row 
Crops and Orchards 
Implementation of the proposed project would result in a temporary loss of 
12.73 acres of annual row crops and 9.28 acres of orchards.  This loss accounts 
for approximately 0.00008% of the total agricultural production in Yuba County.  
This percentage does not amount to a significant portion of the overall 
agricultural production, and the lands would be returned to preproject conditions 
upon completion of construction.  Because this loss is temporary and would not 
affect a substantial amount of agricultural area, the impact would be less than 
significant.  No mitigation is required. 

Lower Bear and Feather River Levee Improvements 

Strengthening 

Impact LU-1:  Temporary changes in land uses to accommodate 
staging, haul routes, and stockpiling of soil materials 
During levee improvements construction, a main staging area to house offices, 
stockpiling areas to store soils, and staging areas to park equipment such as 
bulldozers, compactors, drill rigs, and excavators would be necessary.  In 
addition, haul routes would be identified and would likely be used by all 
equipment that would access the sites, and ramps would be built in some 
locations to access the levee crown.  A total of up to 31 acres would be 
temporarily converted for up to 2 years to accommodate these uses.  Lands that 
would be affected include annual row crops, orchards, and grassland.  This would 
result in the temporary conversion of up to 28 acres of Prime Farmland.  
However, this land use change would be temporary, and the land would be 
returned to preproject uses upon completion of construction.  Therefore, this 
impact would be less than significant.  No mitigation is required. 

Impact LU-2:  Changes in Land Uses as a Result of Levee Footprint 
Extension  
Bear River and Feather River levees may be strengthened by the construction of 
a seepage berm or relief wells.  RD 784 would purchase a 10-foot easement 
adjacent to the improvements to maintain access to the levee.  This would 
permanently convert 22.42 acres of Prime Farmland to levee and levee access 
routes.  This would result in the permanent conversion of approximately 
0.0005% of the total Prime Farmland in Yuba County along the Bear and Feather 
River levees.  Because this conversion would not result in a substantial amount of 
the county’s Prime Farmland, this impact is less than significant.  No mitigation 
is required. 
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Section 5.3 
Public Services 

Introduction 
This section discusses the existing environmental conditions and consequences of 
the proposed project on public services such as fire protection, police protection, 
public schools, libraries, and emergency medical services.  Specifically, it 
evaluates and discusses the consequences associated with levee improvements 
and the significance of any impacts.  Significance of impacts is determined by 
using significance criteria set forth in the State CEQA Guidelines. 

All impacts to public services are less than significant and, therefore, no 
mitigation is required for these impacts. 

Existing Conditions 
Setting 

The project area is located in Yuba County along the Bear River and the WPIC.  
The Bear River flows southwest to its confluence with the Feather River and 
defines the boundary between Yuba and Sutter Counties.  The Bear River flows 
approximately 1 mile south of the city of Wheatland, traveling first under SR 65, 
and then SR 70 before joining the Feather River.  Marysville and Yuba City, 
which is in Sutter County, are approximately 14 miles north of Bear River.  The 
cities of Olivehurst and Linda are between Marysville and Wheatland; Nicolaus 
and East Nicolaus (also in Sutter County) are approximately 3 miles south of the 
Bear River/Feather River confluence. 

Fire Protection 
Yuba County’s largest fire department is located in Marysville.  The department 
responds to fire, medical, and other emergencies such as toxic cleanup. 

According to the Plumas Lake Specific Plan there are two protection agencies in 
the immediate project area.  The Linda Fire Protection District (LFPD) is about 
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3 miles north of the northern portion of the WPIC, and the Olivehurst Public 
Utilities District (OPUD) serves the entire project area within Yuba County.  
OPUD will provide fire protection in the future; currently, LFPD has the only fire 
protection facility that will serve the project area.  The Plumas Lake Specific 
Plan states that it will be necessary for the fire districts to consider the 
development of at least one station in the southern portion of the OPUD district, 
which is around the southern portion of the project area.  For this project, the 
LFPD is the nearest emergency fire service. 

Police Protection 
According to the Yuba County web site,  the Marysville Police Department 
operates with 23 sworn personnel and 16 non-sworn personnel.  Of the 23 sworn 
personnel, currently 15 are on patrol, three are in administration, three are in 
community policing, and one sergeant is in investigation.  Marysville and 
Wheatland are the only two incorporated cities in the county; the Yuba County 
Sheriff’s Office is responsible for law enforcement in the unincorporated areas.  
According to the Plumas Lake Specific Plan, the Yuba County Sheriff’s Office 
operates out of the Yuba County Courthouse in Marysville, which is 
approximately 5 miles north of the northern portion of the project, resulting in 
short response times. 

Public Schools 
The Yuba County Office of Education (YCOE) is located in Marysville and 
serves more than 14,000 students in five school districts and Yuba Community 
College District.  Of the five districts, two are located in Marysville, one in 
Camptonville, and two in Wheatland.  The Yuba Community College District is 
also located in Marysville.  Within these districts are eight elementary schools, 
two high schools, and one adult vocational school that specializes in automotive 
technology, business technology, and construction technology. 

In addition, the YCOE supplies a Regional Career Center located in Marysville 
that offers employment and development services for workers and employers 
throughout Yuba County. 

Three districts are located within the project area—Marysville Joint Unified 
School District, Wheatland High School District, and the Plumas District.  The 
Plumas District operates a single school serving grades K–8 and is the closest 
school to the prject site.  However, the school will not be affected by this project. 

Libraries 
The proposed project is approximately 6 miles south of Yuba County’s public 
library in Marysville.  According to the county library web site, which is located 
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on the county web site, the library has a California Room, a Law Library, and the 
main library.  The California Room consists of approximately 4,000 volumes 
devoted to local and state history. 

Emergency Medical Services 
Rideout Memorial Hospital (RMH) is licensed for 149 beds and is located in 
Marysville and will serve the project area for any major medical emergencies.  
The cities of Linda and Olivehurst also rely on RMH for medical services 
(Fremont-Rideout Health Group 2004) 

Environmental Impacts 

Assessment Methods 
Public services in the project area were identified using the methods described 
under “Existing Conditions.” 

Next, the services in the project area were assessed to determine whether any 
would be negatively affected under CEQA (see “Regulatory Setting,” above). 

Finally, the significance criteria described below were applied to the potential 
impacts of the alternatives to determine the significance of each impact.  This 
project posses no impacts to public services 

Regulatory Setting 
The placement of public services in Yuba County is authorized by the Yuba 
County Planning Department.  The Yuba County Public Works Department is 
responsible for operating and maintaining county roads, which can serve as 
emergency vehicle routes. 

Significance Criteria 
For the purpose of this analysis, impacts on public services are considered 
significant if implementation of the alternatives would result in substantial 
adverse physical impacts associated with: 

� provision of new or physically altered government facilities, or 

� need for new or physically altered government facilities in order to maintain 
acceptable service ratios, response times, or other performance objectives for 
any public service. 
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Impacts 
Construction of a 100-year-flood levee would be beneficial to public services in 
Yuba County because it would decrease the chances of future flooding in the 
affected areas and consequently decrease any threat that flooding may pose on 
lives. 

Upper Bear and WPIC Levee Improvements 

The implementation of the proposed project would not result in changes to public 
services, as the land uses have been determined and evaluated under separate 
documents (Yuba County 1993, 1996).  However, levee improvements to 
accommodate a 100-year flood would be beneficial to public services in Yuba 
County because it would decrease future risk of flooding in the affected areas and 
the associated threat to lives and infrastructure.  None of the proposed 
construction activities on the Bear River and WPIC would have a significant 
impact on public services based on the significance criteria set forth in the State 
CEQA Guidelines.  Implementation of the proposed project would have a 
beneficial effect on public services by providing adequate 100-year-flood 
protection. 

Lower Bear and Feather River Improvements 

None of the proposed construction activities on the Bear and Feather River levees 
would have a significant impact on public services based on significance criteria 
set forth in the State CEQA Guidelines.  Implementation of the proposed project 
would have a beneficial effect on public services by providing an adequate 100-
year-flood protection system. 
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Section 5.4 
Noise 

Introduction 
This section discusses the potential noise impacts associated with the 
construction and operation of levee improvements along the Bear River and 
WPIC.  Specifically, this section describes the existing conditions in the project 
area with respect to noise, discusses relevant laws and policies, and identifies the 
significant impacts that may result from the proposed project, as well as 
mitigation measures to avoid or reduce those impacts. 

Existing Conditions 

Noise Terminology 
Sound is mechanical energy transmitted by pressure waves in a compressible 
medium, such as air.  Noise can be defined as unwanted sound.  Sound is 
characterized by various parameters that include the rate of oscillation of sound 
waves (frequency), the speed of propagation, and the pressure level or energy 
content (amplitude).  In particular, the sound pressure level is the most common 
descriptor used to characterize the loudness of an ambient sound level.  The 
decibel (dB) scale is used to quantify sound intensity.  Because sound pressure 
can vary enormously within the range of human hearing, a logarithmic loudness 
scale is used to keep sound intensity numbers at a convenient and manageable 
level.  The human ear is not equally sensitive to all frequencies in the entire 
spectrum, so noise measurements are weighted more heavily for frequencies to 
which humans are sensitive in a process called “A-weighting,” written “dBA.” 

Different types of measurements are used to characterize the time-varying nature 
of sound.  These measurements include the equivalent sound level (Leq), the 
minimum and maximum sound levels (Lmin and Lmax), percentile-exceeded sound 
levels (Lxx), the day-night sound level (Ldn), and the community noise equivalent 
level (CNEL).  Below are brief definitions of these measurements and other 
terminology used in this section. 

� Sound.  A vibratory disturbance created by a vibrating object that, when 
transmitted by pressure waves through a medium such as air, is capable of 
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being detected by a receiving mechanism, such as the human ear or a 
microphone.  

� Noise.  Sound that is loud, unpleasant, unexpected, or otherwise undesirable. 

� Decibel (dB).  A unitless measure of sound on a logarithmic scale that 
indicates the squared ratio of sound pressure amplitude to a reference sound 
pressure amplitude.  The reference pressure is 20 micro-Pascals. 

� A-Weighted Decibel (dBA).  An overall frequency-weighted sound level in 
dB that approximates the frequency response of the human ear. 

� Maximum Sound Level (Lmax).  The maximum sound level measured 
during the measurement period.  

� Minimum Sound Level (Lmin).  The minimum sound level measured during 
the measurement period. 

� Equivalent Sound Level (Leq).  The equivalent steady state sound level that 
in a stated period of time would contain the same acoustical energy. 

� Percentile-Exceeded Sound Level (Lxx).  The sound level exceeded “xx” 
percent of a specific time period.  L10 is the sound level exceeded 10% of the 
time. 

� Day-Night Sound Level (Ldn).  The energy average of the A-weighted sound 
levels occurring during a 24-hour period, with 10 dB added to the 
A-weighted sound levels occurring during the period from 10:00 p.m. to 
7:00 a.m. 

� Community Noise Equivalent Level (CNEL).  The energy average of the 
A-weighted sound levels occurring during a 24-hour period, with 5 dB added 
to the A-weighted sound levels occurring during the period from 7:00 p.m. to 
10:00 p.m., and 10 dB added to the A-weighted sound levels occurring 
during the period from 10:00 p.m. to 7:00 a.m.  Ldn and CNEL values rarely 
differ by more than 1 dB.  As a matter of practice, Ldn and CNEL values are 
considered equivalent and are treated as such in this section.   

Ldn and CNEL values rarely differ by more than 1 dB.  As a matter of practice, 
Ldn and CNEL values are considered to be equivalent and are treated as such in 
this assessment.  In general, human sound perception is such that a change in 
sound level of 3 dB is just noticeable, a change of 5 dB is clearly noticeable, and 
a change of 10 dB is perceived as doubling or halving the sound level. 

Existing Noise Environment 
Most of Yuba County is rural in nature.  Areas of the county that are not 
urbanized are relatively quiet.  Areas of the county that are more urbanized are 
subjected to higher noise levels due to roadway traffic, industrial activities, and 
other human activities.  Within the county, major sources of noise include 
roadway traffic on state routes, major arterials, and other roadways; railroad 
noise; aircraft operations; and fixed noise sources from industrial, commercial, 
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mining, and farming activities.  Table 5.4-1 summarizes typical ambient noise 
levels based on population density. 

Table 5.4-1.  Population Density and Associated Ambient Noise Levels 

 dBA, Ldn 

Rural 40–50 

Suburban  

Quiet suburban residential or small town 45–50 

Normal suburban residential 50–55 

Urban  

Normal urban residential 60 

Noisy urban residential 65 

Very noise urban residential 70 

Downtown, major metropolis 75–80 

Under flight path at major airport, ½ to 1 mile from runway 78–85 

Adjoining freeway or near a major airport 80–90 

Sources:  Cowan 1984; Hoover and Keith 1996. 
 

Noise-Sensitive Land Uses 
Noise-sensitive land uses include residences, schools, libraries, hospitals, and 
other similar uses where noise can adversely affect use of the land.  The only 
noise-sensitive land uses in the project area are three residences located at the 
north end of the project near Plumas Lake. 

Environmental Impacts 
Assessment Methods 

CEQA requires the significance of noise impacts to be determined for proposed 
projects.  The process of assessing the significance of noise impacts associated 
with the proposed project involved establishing thresholds at which significant 
impacts are considered to occur at noise-sensitive land uses.  Noise levels 
associated with project-related activities were then predicted and compared to the 
significance thresholds.  Where it is predicted that a noise level would exceed a 
significance threshold, the predicted impacts were considered significant. 
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Regulatory Setting 

Federal Regulations 

There are no federal noise regulations that are applicable to the proposed project. 

State Regulations 

There are no state noise regulations that are applicable to the proposed project. 

Local Regulations 

Yuba County General Plan Noise Element 

Yuba County has established policies and regulations concerning the generation 
and control of noise that could adversely affect its citizens and noise-sensitive 
land uses.  The general plan is a document required by state law that serves as the 
county’s “blue print” for land use and development.  The plan is a 
comprehensive, long-term document that provides details for the physical 
development of the county, sets out policies, and identifies ways to put the 
policies into action.  The noise element of the general plan identifies 
recommended ambient noise levels for land uses within the county (Table 5.4-2). 

Table 5.4-2.  Yuba County Noise Element Recommended Allowable Ambient 
Noise Level Objectives 

Land Use 7:00 a.m. to 10:00 p.m. 10:00 p.m. to 7:00 a.m. 

Low density residential 50 dB 50 dB 

Multi-family residential 55 dB 50 dB 

Schools 45 dB 45 dB 

Retail/commercial 60 dB 55 dB 

Passive recreation areas 45 dB 45 dB 

Active recreation areas 70 dB 70 dB 

Hospitals/mental facilities 45 dB 40 dB 

Agriculture 50 dB 50 dB 

Neighborhood commercial 55 dB 55 dB 

Professional office 55 dB 55 dB 

Light manufacturing 70 dB 65 dB 

Heavy manufacturing 75 dB 70 dB 

Source:  Yuba County 1996. 
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Yuba County Noise Ordinance 

The Yuba County noise ordinance, part of the county’s code, is enforceable by 
law.  The following is a brief discussion of the noise ordinance regulations 
implemented by the county to protect its citizens from the adverse effects of 
noise. 

Section 8.20.140 of Yuba County’s noise ordinance states that where the ambient 
noise level is less than designated in Table 5.4-3, the respective maximum noise 
level from Table 5.4-3 will govern. 

Table 5.4-3.  Yuba County Noise Ordinance Ambient Base Noise Level 

Zone Permitted Time 
Ambient Level 

(decibels) 
Maximum Noise Level

(decibels) 

10:00 p.m. to 7:00 a.m. 45 55 

7:00 p.m. to 10:00 p.m. 50 60 

Single family residential 

7:00 a.m. to 7:00 p.m. 55 65 

10:00 p.m. to 7:00 a.m. 50 60 Single family residential 

7:00 a.m. to 10:00 p.m. 55 65 

Commercial—business and 
professional (BP) 

10:00 p.m. to 7:00 a.m. 55 65 

Commercial 7:00 a.m. to 10:00 p.m. 60 70 

General industrial zone (M1) Anytime 65 75 

Extractive industrial zone (M2) Anytime 70 80 
 

Section 8.20.130 of Yuba County’s noise ordinance states that it is unlawful for 
any person within a residential zone, or within a radius of 500 feet, to operate any 
construction equipment or perform any outside construction or repair work.  This 
prohibition applies between the hours of 10:00 p.m. and 7:00 a.m., provided that 
such activity occurs in such a manner that a reasonable person of normal 
sensitiveness residing in the area is caused discomfort or annoyance. 

Significance Criteria 
Criteria for determining the significance of noise impacts were developed based 
on the environmental checklist form in State CEQA Guidelines Appendix G, and 
applicable federal, state, and local regulations.  A noise impact from the 
alternatives would be considered significant if: 

� Construction would occur within 500 feet of a residence outside the hours of 
7:00 a.m. and 10:00 p.m.; 
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� Construction would occur between the hours of 10:00 p.m. and 7:00 a.m. and 
would exceed the limits indicated in Table 5.4-3; or 

� Noise from operational activities would exceed the limits indicated in 
Table 5.4-3. 

Impacts 

Upper Bear and WPIC Levee Improvements 

Impact NZ-1:  Generation of Construction Noise in Excess of County 
Standards 
Construction of levee improvements would temporarily increase noise in the 
vicinity of the project area.  Noise increases would result both from onsite 
construction activities and from construction-related vehicle traffic delivering 
materials to and from the construction site. 

Potential construction noise impacts were evaluated using methodology 
recommended by the U.S. Department of Transportation (DOT) (Federal Transit 
Administration 1995).  Table 5.4-4 lists noise levels produced by typical 
construction equipment.  Typically, noise from construction sites drops off at a 
rate of about 6 dB per doubling of distance.  In areas where the sound 
transmission is over grass or another acoustically absorptive “soft” surface, the 
rate increases to 7 or 8 dB per doubling of distance.  Structures, natural 
topography, or other barriers that block the sound propagation path will also 
increase the rate of decrease. 

Table 5.4-4.  Construction Equipment Noise Emission Levels 

Construction Phase and 
Equipment 

Maximum Number of 
Equipment Pieces 

Typical Noise Level (dBA)
50 feet from Source 

Compactor 4 82 

Crane, mobile 1 83 

Dozer 4 85 

Drill riga 1 88 

Excavator/shovel 1 82 

Loader 2 85 

Roller/sheep’s foot 2 74 

Scraper 2 89 

Truck Unknown 88 
a Boring machine noise level is estimated for a unit with a 300 horsepower bore 

machine and 450 horsepower drilling fluid system. 
Source:  Federal Transit Administration 1995. 
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The project engineer provided a detailed inventory of construction equipment 
that would be used for each of the alternatives.  A typical worst-case assumption 
is that two scrapers and one truck would operate simultaneously for a 1-hour 
period, resulting in a combined sound level of 93 dBA at 50 feet.  Soft site 
attenuation was assumed.  Table 5.4-5 summarizes predicted construction noise 
levels at various distances from an active construction site. 

The results in Table 5.4-5 indicate that construction activities could exceed Yuba 
County’s construction threshold (Table 5.4-3) of 55 dBA at residences within 
approximately 1,500 feet of an active construction site.  Residences within these 
distances where nighttime construction would occur could be exposed to noise 
levels in excess of the thresholds.  In addition, noise levels from 
construction-related vehicular traffic (i.e., haul trucks) could exceed county noise 
ordinance standards in the vicinity of residences.  Consequently, this impact is 
considered significant.  Implementation of Mitigation Measures NZ-MM-1a 
through NZ-MM-1c would reduce this impact to a less-than-significant level. 

Mitigation Measure NZ-MM-1a:  Limit Hours of Construction.  Construction 
activities within 500 feet of a residence will be restricted to the hours between 
7:00 a.m. and 10:00 p.m. 

Mitigation Measure NZ-MM-1b:  Prepare and Implement a Noise-Control 
Plan.  The construction contractor will prepare a detailed noise-control plan 
based on the construction methods proposed.  This plan will identify specific 
measurements that will be taken to ensure compliance with the noise limits 
specified above.  The construction contractor will employ noise-reducing 
construction practices such that county noise ordinance standards are not 
exceeded.  Measures that will be used to limit noise include (i.e., are not limited 
to): 

� locating equipment as far a practical from noise-sensitive uses, 

� using equipment that is quieter than standard equipment, 

� selecting haul routes that affect the fewest number of people, 

� using noise-reducing enclosures around noise-generating equipment, 

� constructing barriers between noise sources and noise-sensitive land uses or 
taking advantage of existing barrier features (e.g., terrain and structures) to 
block sound transmission. 

In the event that the construction engineer is unable to mitigate 
construction-related noise to the levels above, the construction contractor will 
cease construction activities and employ additional mitigation measures 
sufficient to meet the noise levels above. 
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Table 5.4-5.  Estimated Construction Noise in the Vicinity of an Active Construction Site 

Entered Data:  

Construction Condition: Site leveling  

Source 1: Scraper – sound level (dBA) at 50 feet = 89 

Source 2: Truck – sound level (dBA) at 50 feet = 88 

Source 3: Scraper – sound level (dBA) at 50 feet = 89 

Average height of sources – Hs (feet) = 10 

Average height of receiver – Hr (feet) =  5 

Ground type (soft or hard) = soft 

Calculated Data:  

All sources combined – sound level (dBA) at 50 feet = 92 

Effective height (Hs+Hr)/2 = 7.5 

Ground factor (G) = 0.62 

Distance Between Source 
and Receiver (feet) 

Geometric Attenuation 
(dB) 

Ground Effect 
Attenuation (dB) 

Calculated Sound Level 
(dBA) 

50 0 0 93 

100 -6 -2 86 

200 -12 -4 78 

300 -16 -5 73 

400 -18 -6 70 

500 -20 -6 67 

600 -22 -7 65 

700 -23 -7 63 

800 -24 -7 62 

900 -25 -8 61 

1,000 -26 -8 59 

1,200 -28 -9 57 

1,400 -29 -9 56 

1,600 -30 -9 54 

1,800 -31 -10 53 

2,000 -32 -10 52 

2,500 -34 -10 49 

3,000 -36 -11 47 

Calculations based on Federal Transit Administration 1995. 
This calculation does not include the effects, if any, of local shielding, which may reduce sound levels further. 
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Mitigation Measure NZ-MM-1c:  Disseminate Essential Information to 
Residences and Implement a Complaint/Response Tracking Program.  The 
construction contractor will notify residences within 300 feet of the construction 
areas of the construction schedule in writing, prior to construction.  The 
construction contractor will designate a noise disturbance coordinator who will 
be responsible for responding to complaints regarding construction noise.  The 
coordinator will determine the cause of the complaint and will ensure that 
reasonable measures are implemented to correct the problem.  A contact 
telephone number for the noise disturbance coordinator will be conspicuously 
posted on construction site fences and will be included in the written notification 
of the construction schedule sent to nearby residents. 

Impact NZ-2:  Generation of Noise in Excess of County Standards 
during Maintenance 
Routine maintenance of the proposed project would require the periodic use of 
equipment and motor vehicles to access project components and conduct 
maintenance and upkeep activities.  However, due to the temporary and 
intermittent nature of these activities and relative remoteness of the project, they 
are not anticipated to exceed any of the thresholds indicated in Table 5.4-3.  
Consequently, this impact is considered less than significant. 

Lower Bear and Feather Levee Improvements  

Impact NZ-1:  Generation of Construction Noise in Excess of County 
Standards 
As described above under Impact NZ-1, this impact is considered significant.  
Implementation of Mitigation Measures NZ-MM-1a through NZ-MM-1c, as 
described above under Impact NZ-1, would reduce this impact to a less-than-
significant level. 

Impact NZ-2:  Generation of Noise in Excess of County Standards 
during Maintenance 
Routine maintenance of the proposed project would require the periodic use of 
equipment and motor vehicles to access project components and conduct 
maintenance and upkeep activities.  However, due to the temporary and 
intermittent nature of these activities and relative remoteness of the project, they 
are not anticipated to exceed any of the thresholds indicated in Table 5.4-3.  
Consequently, this impact is considered less than significant. 

Impact NZ-3:  Generation of Noise in Excess of County Standards 
during Construction of Relief Wells 
The only noise-generating component of the proposed project would be a pump 
station associated with the relief wells.  Construction of the relief wells would 
require construction of a pump station to pump collected discharge water into a 
collection system.  The pump at this new pump station would be electrically 
powered, but a backup diesel generator may be used in the event of a break in the 
facility’s power supply to provide emergency power for the pumps.  Operation of 
the electric pump and diesel generator may have the potential to generate noise in 
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excess of the thresholds indicated in Table 5.4-3.  Implementation of Mitigation 
Measure NZ-MM-2 would reduce this impact to a less-than-significant level. 

Mitigation Measure NZ-MM-2:  Acoustically Design and Insulate Pump and 
Generator Enclosures.  Yuba County will ensure that all large pumps and 
emergency backup diesel generators be enclosed with acoustically designed and 
insulated structures to meet or exceed the county’s general plan standards, as 
indicated in Table 5.4-3, at the property line of the nearest noise-sensitive land 
uses.  Treatments to reduce noise include, but are not limited to, constructing 
enclosures around equipment, locating equipment away from noise-sensitive 
uses, employing exhaust muffling devices, and acoustical designing of the pump 
house building. 
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Section 5.5 
Recreation 

Introduction 
This section describes the environmental setting and the impacts of the proposed 
project on recreation resources.  Specifically, it evaluates and discusses the 
impacts associated with construction and operation of the project.  Significance 
of impacts is determined by using significance criteria set forth in the State 
CEQA Guidelines. 

All of the impacts to recreation resources are less than significant and, therefore, 
no mitigation is required for these impacts. 

Existing Conditions 
Yuba County 

Yuba County contains 572 acres of neighborhood and community park and 
recreational facilities that are accessible to the public.  Of these 572 acres, 
267 acres are within the City of Marysville.  These include Riverfront Park, Ellis 
Lake, and scattered neighborhood parks.  Another 274 acres are administered by 
the Yuba County Public Works Department (Yuba County 1996).  The remaining 
31 acres are managed by various entities including the City of Wheatland and 
Olivehurst Public Utility District. 

In addition, numerous rivers, creeks, and reservoirs are used for recreation in 
Yuba County.  Where access is available, fishing, hunting, picnicking, rafting, 
tubing, and swimming are the dominant recreational uses on the Feather, Yuba, 
and Bear Rivers (EDAW et al. 2003). 

Lower Feather River 
The lower Feather River flows from Oroville Dam to its confluence with the 
Sacramento River, mostly through private land.  Common activities along the 
Feather River are boat and shore fishing, pleasure boating, hunting, swimming, 
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sightseeing, picnicking, and camping.  Undeveloped access points downstream of 
Marysville are located along Garden Highway (State Water Resources Control 
Board 1997). 

The primary recreation site in the vicinity of the proposed project area is the 
Feather River Wildlife Area, most of which is located south of Marysville and 
Yuba City near the confluence of the Feather and Bear Rivers in both Yuba and 
Sutter Counties.  This wildlife area, which is managed by DFG, is composed of 
the Marysville, Abbott Lake, Star Bend, O’Connor Lakes, Lake of the Woods, 
and Nelson Slough Management Units: 

� The Marysville Unit is a 97-acre site adjacent to the City of Marysville’s 
north levee.  Access is provided via Sampson Street or 14th Street. 

� The Abbott Lake Unit is a 439-acre site east of Garden Highway north of 
Star Bend Road in Sutter County. 

� The Star Bend Unit is a 50-acre site at Star Bend in Yuba County. 

� The O’Connor Lakes Unit is a 471-acre site east of Garden Highway and 
south of Star Bend Road in Sutter County. 

� The Lake of the Woods Unit is a 698-acre site accessible by boat only, from 
the Star Bend Fishing Access and Boat Ramp 0.5 mile upstream of Feather 
River Boulevard, on the Yuba County side of the river. 

� The Nelson Slough Unit is a 750-acre site 17 miles south of Yuba City, 
below the Bobelaine State Ecological Reserve.  Access is provided via 
Sacramento Avenue in Sutter County.  This unit is south of the immediate 
project vicinity (EDAW et al. 2003). 

The Star Bend Boat Launch, one-half mile north of the Lake of the Woods Unit, 
is the only developed public recreation facility in the vicinity of the proposed 
project area.  The 9-acre site, owned by DFG and maintained by the Yuba 
County Public Works Department, provides a one-lane boat-launch ramp, a 
picnic table, and parking for approximately 20 boat trailers.  No camping or 
recreational vehicle access is provided at the Star Bend Boat Launch location 
(EDAW et al. 2003). 

Annual use of the public lands in the Feather River Wildlife Area for all forms of 
recreation (e.g., hunting, fishing, hiking, motor biking) is currently estimated at 
about 5,000 user days.  Hunting (using shotguns only) is available within the 
management units from July through January, as well as during spring turkey 
season, late March through early May; usage of the area for this purpose is 
moderate.  For example, estimated usage of the Lake of the Woods Unit by 
hunters and anglers from July through January is 1,500 user days; in the Star 
Bend Unit, this figure is 350 user days, and the lands north of Star Bend are used 
at the same rate (EDAW et al. 2003). 

In addition to hunting and fishing, the channel and floodway adjacent to the 
proposed project area is also used for rafting, tubing, and swimming where 
access allows.  In addition, the tops of the levees are used for bicycle riding, 
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walking, and jogging.  Annual usage of the Lake of the Woods Management Unit 
by nonhunters outside the July-through-January hunting season is estimated at 
500 user days; at Star Bend and points north, usage is estimated at 150 user days 
in each location.  Access to the existing levees within the setback area is 
currently very limited; vehicles are prohibited from driving on the sides of the 
levees except on ramps, and must instead park at the Star Bend Boat Ramp.  The 
existing levee is used for walk-in access only, and unauthorized vehicles can be 
cited (EDAW et al. 2003). 

Lower Bear River 
Recreational activities along the Bear River may include fishing, swimming, 
picnicking, rafting, and tubing where access is available.  However, there are no 
publicly owned recreation sites along the lower portion of the Bear River. 

WPIC 
There are no known recreational uses along the WPIC.  There are also no 
publicly owned recreation sites along the WPIC. 

Environmental Impacts 
Assessment Methods 

To evaluate potential impacts on recreation, the Yuba-Feather Supplemental 
Flood Control Project Draft EIR as well as various other Internet sources were 
consulted.  These sources were used to obtain information regarding known 
recreation in the project area. 

Regulatory Setting 
The DFG and Yuba County manage recreation resources in the vicinity of the 
Bear River and Interceptor Levee Improvement project area. 

California Department of Fish and Game 

DFG manages the Feather River Wildlife Area, which is located 10 miles south 
of Marysville and Yuba City on the Feather River (California Department of Fish 
and Game 2003).  DFG manages this area for multiple recreational uses.  The 
most important recreational uses are hunting and fishing.  DFG regulates the 
types and levels of recreational use of this area to ensure public safety and the 
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protection of fish, wildlife, and plant resources.  DFG may limit use within the 
area or portion of the area for safety reasons or to provide limited take of a 
species (EDAW et al. 2003). 

Yuba County 

The Yuba County system of parks and recreational facilities is limited, and the 
county does not have a parks and recreation department (EDAW et al. 2003).  
However, the Yuba County General Plan has a goal to “Set aside sufficient areas 
to meet future park and recreation needs.”  The General Plan also states that 
“Privately owned park and recreation facilities shall be encouraged, including 
private campgrounds, hunting and fishing areas, sports centers, and private 
picnicking areas, in order to reduce demands on public agencies” (Yuba County 
1996). 

Significance Criteria 
The criteria used for determining the significance of an impact on recreational 
resources are based on Appendix G of the State CEQA Guidelines 
(Environmental Checklist) and professional standards and practices.  Impacts 
may be considered significant if implementation of an alternative would: 

� increase the use of existing neighborhood and regional parks or other 
recreational facilities such that substantial physical deterioration of the 
facility would occur or be accelerated; 

� require the construction or expansion of recreational facilities that might 
have an adverse physical effect on the environment; 

� substantially restrict or reduce the availability or quality of existing 
recreational opportunities in the project vicinity; or 

� implement operational or construction-related activities related to the 
placement of project facilities that would cause substantial long-term 
disruption of any institutionally recognized recreational activities. 

Impacts 

Upper Bear River and WPIC Levee Improvements  

Strengthening 

Impact REC-1:  Temporary Disruption of Recreational Opportunities 
along the Upper Bear River as a Result of Levee Strengthening 
Implementation of the proposed project may result in temporary disruption to 
recreational opportunities in the following sections of the Bear River. 
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Stations 90+00–120+00.  Along the Bear River from station 90+00 to station 
120+00 a seepage berm or a slurry cutoff wall would be constructed.  
Construction of a seepage berm would take place on the landside of the levee 
only and would disturb an area up to 180 feet from the levee.  The construction 
of a seepage berm would last approximately 60 days and would take place in the 
dry season. 

Construction of a slurry cutoff wall would take place on top of the levee and 
would disturb up to 10 feet on either side of the levee.  This construction would 
last approximately 8 to 12 weeks and would take place during the dry season. 

Recreation would not be allowed along this section of levee during construction.  
Any disruption in recreation that would be caused by this construction would be 
temporary.  Signs would be placed to direct people away from construction zones 
and toward alternative access and recreational points.  Because the construction 
would be temporary and there are alternative locations for recreation, this impact 
is considered less than significant.  No mitigation is required. 

Stations 121+00–140+00.  The section of levee stretching from station 120+00 
to station 140+00 along the Bear River would be reconstructed.  Dismantling and 
reconstructing the levee in this area would take approximately 60 days and would 
take place on the landside of the levee.  Recreation would not be allowed along 
this section of the levee during construction because of safety concerns.  Signs 
would be placed to direct people away from construction zones and toward 
alternative access and recreational points.  This impact would be temporary and, 
therefore, is considered less than significant.  No mitigation is required. 

Station 140+00.  Pump Station #6 would be relocated approximately 150 feet 
north of the existing location.  This relocation would take approximately 30 days.  
This relocation would take place on the landside of the Bear River levee, and 
therefore there would be no impact on recreation.  No mitigation is required. 

Stations 150+00–170+00.  Riprap would be placed along the waterside of the 
levee between stations 150+00 and 170+00 to provide protection against slope 
erosion.  This riprap placement would take approximately 90 days.  Placing 
riprap on the inside of the levee could have an effect on recreation in the area.  
Because this disruption would be temporary, this impact is considered less than 
significant.  No mitigation is required. 

Impact REC-2:  Temporary Disruption of Recreational Opportunities 
along the WPIC as a Result of Levee Strengthening 
Stations 0+00–45+00, 95+00–106+50, and 115+00–120+00.  The ditch at the 
landside toe of the WPIC would be filled between stations 0+00 and 45+00, 
between stations 95+00 and 106+50, and between stations 115+00 and 120+00.  
The filling of these sections of ditch would occur between June and October, 
when the ditch is dry.  This process is expected to last approximately 60 days.  
This ditch is on the landside of the levee and is not used for recreational 
activities.  Therefore, there would be no impact on recreation.  No mitigation is 
required. 
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Stations 148+00–165+00 and 252+50–261+50.  Slurry cutoff walls would be 
constructed between stations 148+00 and 165+00 and between stations 252+50 
and 261+50 along the WPIC.  This construction would last 8 to 10 weeks, with 
crews working 7 days a week.  There is no known recreation along the WPIC; 
therefore, there would be no impact.  No mitigation is required. 

Stations 250+50–270+50.  Riprap would be placed along the waterside of the 
levee between stations 250+50 and 270+50 along the WPIC to provide protection 
against slope erosion.  This riprap placement would take approximately 90 days.  
No recreation would be allowed along this section of the WPIC during 
construction.  However, there is no known recreation along the WPIC, so there 
would be no impact.  No mitigation is required. 

Impact REC-3:  Long-Term Disruption of Recreational Opportunities 
along the Upper Bear River as a Result of Levee Strengthening 
The proposed project is not expected to have much impact on recreation along 
the Bear River in the long term.  Construction of a seepage berm would only 
impact the landside of the levee and construction of a slurry wall would only 
affect the levee itself.  Therefore, neither of these options would have a long-term 
effect on recreation.  Relocation of Pump Station #6 is also expected to have no 
long-term effects on recreation in the area.  The riprap placed on the waterside of 
the levee could affect recreational access to the water.  However, because there 
are many other access points along the Bear River for recreation, this impact is 
considered less than significant.  No mitigation is required. 

Raising 

Impact REC-4:  Temporary Disruption of Recreational Opportunities 
along the Upper Bear River as a Result of Levee Raising 
Stations 158+50–169+00.  The levee would be raised 1.5 feet between stations 
158+50 and 169+00.  The crown of the levee would be raised and the footprint of 
the levee on the landside would be extended.  Raising the levee at this location 
would not disrupt recreational activities.  There would be no impact.  No 
mitigation is required. 

Impact REC-5:  Temporary Disruption of Recreational Opportunities 
along the WPIC as a Result of Levee Raising 
Stations 0+00–137+50 and 200+50–296+00.  The section of levee between 
stations 0+00 and 137+50 along the WPIC would be raised an average of 
0.8 foot.  The section of levee between stations 200+50 and 296+00 along the 
WPIC would be raised an average of 0.5 foot.  These levees would be raised on 
the crown only.  It would take approximately 90 days to raise these sections of 
levee.  Up to 100 feet on the landside of the levee may be disturbed.  There is no 
known recreation along the WPIC; therefore, this construction would not be 
expected to disrupt recreation in the area.  There would be no impact.  No 
mitigation is required. 

Stations 296+00–332+50.  The section of levee between stations 296+00 and 
332+50 along the WPIC would be raised an average of 1.2 feet.  Soil materials 



Three Rivers Levee Improvements Authority  Recreation

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
5.5-7 

August 2004

J&S 04-023

 

would be added to the crown and the waterside of the levee.  Raising this section 
of levee would take approximately 30 days.  Recreation would not be allowed 
along this section of levee during construction.  Because there is no known 
recreation along the WPIC, there would be no impact.  No mitigation is required. 

Impact REC-6:  Long-Term Disruption of Recreational Opportunities 
along the WPIC as a Result of Levee Raising 
There are no known recreational uses along the WPIC; therefore, none of the 
proposed project components are expected to have a long-term effect on 
recreation in the area.  There would be no impact.  No mitigation is required. 

Lower Bear and Feather River Improvements Option 

Strengthening 

Impact REC-7:  Temporary Disruption of Recreational Opportunities 
along the Lower Bear and Feather Rivers 
The construction of levee improvements along the lower Bear and Feather Rivers 
would cause temporary disruption of recreational opportunities in the 
construction areas.  Construction of relief wells and possibly a seepage berm 
would take place on the landside of the levees; however, recreation would most 
likely be disrupted temporarily on both sides of the levees during the construction 
period.  Construction of each well is expected to take approximately 5 to 10 days.  
Additional time may be required to restore the area.  Although there may be 
some recreation in the area, any disruption of recreational activities would be 
temporary.  Therefore, this impact is considered less than significant.  No 
mitigation is required. 

Impact REC-8:  Long-Term Disruption of Recreational Opportunities 
along the Lower Bear and Feather Rivers 
Operation of relief wells and possibly a seepage berm along the lower Bear and 
Feather Rivers would not cause any long-term disruption of recreation in the 
area.  Both the relief wells and seepage berm would be on the landside of the 
levees and recreation would be allowed in the area.  Therefore, there would be no 
long-term impact on recreation.  No mitigation is required. 



 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
5.6-1 

August 2004

J&S 04-023

 

Section 5.6 
Visual Resources 

Introduction 
This section describes the environmental setting and the environmental impacts 
of the proposed project on visual resources or aesthetics in the proposed project 
vicinity.  Specifically, this section evaluates and discusses the consequences of 
the construction and operation of the project in terms of changes to visual 
character and quality, visibility of proposed changes, and viewer response to and 
significance of those changes.  Significance of impacts is determined by using 
significance criteria set forth in the State CEQA Guidelines. 

Concepts and Terminology for Visual Assessment 
Aesthetics (or visual resources) analysis is a process to logically assess visible 
change and viewer response to that change. 

Identification of existing conditions with regard to visual resources entails three 
steps: 

1. Objective identification of the visual features (visual resources) of the 
landscape. 

2. Assessment of the character and quality of those resources relative to overall 
regional visual character. 

3. Identification of the importance to people, or sensitivity, of views of visual 
resources in the landscape. 

Criteria Used in Visual Assessment 
The aesthetic quality of an area is determined through the variety and contrasts of 
the area’s visual features, the character of those features, and the scope and scale 
of the scene.  The aesthetic quality of an area depends on the relationships 
between its features and their importance in the overall view.  Visual images 
dominate observers’ impressions of the aesthetic qualities of an area.  Therefore, 
evaluating scenic resources requires a method that objectively characterizes 
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visual features, assesses their quality in relation to the visual character of the 
surrounding area, and identifies their importance to the individuals viewing them.  
This process is derived from established federal procedures for visual assessment 
and is commonly used for a variety of project types (EDAW et al. 2003). 

Both natural and created features in a landscape contribute to its perceived visual 
quality.  Landscape characteristics influencing visual quality include geologic, 
hydrologic, botanical, wildlife, recreation, and urban features.  Several sets of 
criteria have been developed for defining and evaluating visual quality.  A 
commonly used set of criteria includes the concepts of vividness, intactness, and 
unity.  None of these is itself equivalent to visual quality; all three must be high 
to indicate high quality.  These terms are defined as follows (Federal Highway 
Administration 1983): 

� Vividness is the visual power or memorability of landscape components as 
they combine in striking and distinctive visual patterns. 

� Intactness is the visual integrity of the natural and human-built landscape and 
its freedom from encroaching elements. 

� Unity is the visual coherence and compositional harmony of the landscape 
considered as a whole. 

This study uses a qualitative descriptive method for characterizing and evaluating 
the visual resources of the areas that could be affected by the project.  The quality 
of views of areas that could be affected by the Authority RD 784 project is 
evaluated based on the relative degree of vividness, intactness, and unity 
apparent in views and also on viewer sensitivity.  Viewer sensitivity is a function 
of several factors, including the following: 

� visibility of the landscape, 

� proximity of viewers to the visual resources, 

� frequency and duration of views, 

� number of viewers, 

� types of individuals and groups of viewers, and 

� viewers’ expectations. 

The sensitivity of a view of the landscape is also determined by the extent of the 
public’s concern for a particular view.  Areas of high visual sensitivity are highly 
visible to the general public.  Scenic highways, tourist routes, and recreation 
areas are considered more visually sensitive than more urbanized locations.  A 
determination finding that a potential visual impact has significance would be 
based on a change in visual character as determined by the obstruction of a public 
view, creation of an aesthetically offensive public view, or adverse changes to 
objects having aesthetic significance.  A view’s distance from landscape 
elements plays an important role in the determination of an area’s visual quality.  
Landscape elements are considered higher or lower in visual importance based 
on their position relative to the viewer.  Generally, the closer a resource is to the 
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viewer, the more dominant, and therefore visually important, it is to the viewer 
(EDAW et al. 2003). 

Existing Conditions 
The project area is rural/rural residential and has little topographic variation.  
There are no east-west lateral roadways connecting Feather River Boulevard, and 
there are very few utility lines.  Orchards dominate the landscape.  SR 70 extends 
approximately parallel to the levee improvement area along the WPIC.  Where 
this roadway approaches the Bear River, there are long-distance views across 
open agricultural land to the existing levee.  Because there are fewer non-
agricultural elements, such as utility lines, encroaching on the undeveloped rural 
character of the views from the east, these views have a higher degree of 
intactness (EDAW et al. 2003).  There are no designated scenic highways in the 
project area (California Department of Transportation 2003a). 

Environmental Impacts 

Assessment Methods 
Analysis of the visual effects of the project are based on a review of the project in 
regard to compliance with state and local ordinances and regulations and 
professional standards pertaining to visual quality, and a review of the Yuba-
Feather Supplemental Flood Control Project Draft EIR. 

Regulatory Setting 

State 

California’s Scenic Highway Program was created by the California State 
Legislature in 1963.  Its purpose is to preserve and protect scenic highway 
corridors from change that would diminish the aesthetic value of lands adjacent 
to highways.  A highway may be designated scenic depending upon how much of 
the natural landscape can be seen by travelers, the scenic quality of the 
landscape, and the extent to which development intrudes on the traveler’s 
enjoyment of the view.  The State Scenic Highway System includes a list of 
highways that are either eligible for designation as scenic highways or have been 
so designated.  The status of a state scenic highway changes from eligible to 
officially designated when the local jurisdiction adopts a scenic corridor 
protection program, applies to Caltrans for scenic highway approval, and receives 
notification from Caltrans that the highway has been designated as a Scenic 
Highway.  For the purpose of visual resource protection, this analysis shall treat 
eligible roadways with the same status as officially designated roadways 
(California Department of Transportation 1996). 
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Local 

The proposed project site is in Yuba County.  There are no regulations that 
pertain specifically to visual resources in the proposed project area.  The Open 
Space and Conservation Element of the Yuba County General Plan (Yuba 
County 1996) has as its general goal, “To maintain and enhance the natural 
resources, open space land uses and scenic beauty of Yuba County in order to 
protect the quality of the environment, the County’s economy, and the health and 
well-being of present and future residents.”  Supporting this goal is a policy to 
“encourage the preservation and enhancement of the natural features of the 
County, including rivers and streams and their banks, mountain peaks, bluffs, 
areas of scenic beauty, and native vegetation” (EDAW et al. 2003). 

Significance Criteria 
Thresholds for determining the significance of impacts on aesthetic resources 
were based on the environmental checklist form in Appendix G of the State 
CEQA Guidelines.  A project impact would have a significant impact on 
aesthetic resources if it would: 

� have a substantial adverse effect on a scenic vista; 

� substantially damage scenic resources, including, but not limited to, trees, 
rock outcrops, and historic buildings, within a state scenic highway; 

� substantially degrade the existing visual character or quality of the site and 
its surroundings; or 

� create a new source of substantial light or glare that would adversely affect 
day or nighttime views in the area. 

Impacts 

Upper Bear River and WPIC Levee Improvements 

Strengthening 

Impact VR-1:  Temporary Visual Changes as a Result of 
Construction Activities 
Implementation of the proposed project would cause some temporary visual 
changes in the project area.  There would be construction equipment, such as 
excavators, compactors, a drill rig, equipment support vehicles, a water supply 
truck, a trench excavator, a backhoe, and dozers in the area during construction.  
Construction activities and associated equipment would be visible to 
recreationists in adjacent waterways, travelers along SR 70, and people at nearby 
farmsteads and residences.  This area is rural and the presence of construction 
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equipment would be somewhat out of character.  However, this impact would be 
temporary and less than significant.  No mitigation is required. 

Impact VR-2:  Temporary Changes in Light and Glare 
Construction of levee improvements associated with the proposed project would 
occur during the day and are not expected to require additional lighting.  During 
certain times of the day, there may be glare as a result of reflections off of 
construction equipment.  This glare may be visible from SR 70.  However, this 
glare would be minimal and would have a short duration.  Because these changes 
would occur only during a short portion of the day and they would be temporary, 
construction activities are not expected to cause significant changes in light or 
glare in the project area.  This impact would be temporary and less than 
significant.  No mitigation is required. 

Impact VR-3:  Long-Term Visual Changes 
Implementation of the proposed project would result in some long-term visual 
changes to the project area.  Changes to the visual character of the area may 
include riprap on the waterside of the levees, seepage berms, relief wells, and 
higher levees and the associated extension of the levee footprint, and the removal 
of vegetation.  Pump Station #6 would also be relocated, which would cause a 
change in the visual character of the area.  The seepage berm would not change 
the character of the area as it would remain rural in nature and would be 
revegetated as part of the project or naturally over time.  The relief wells would 
become a permanent fixture in the rural setting.  However, there are currently no 
infrastructure, residences, or other sensitive receptors in the proposed area of 
relief wells.  In addition, they would be spaced approximately 100 feet part.  
Implementation of the proposed project would cause some changes in the visual 
character of the area; however, these changes would be minor, would not affect 
any sensitive receptors, and would be consistent with the current character of the 
area.  Therefore, this is impact is less than significant.  No mitigation is required. 

Impact VR-4:  Long-Term Changes in Light and Glare from Levee 
Improvements 
The implementation of the proposed project would not require any new lighting 
to be added to the project area.  Therefore, implementation of the proposed 
project would not have any long-term effect on lighting or glare in the area.  
There is no impact.  No mitigation is required. 

Raising 

Impact VR-1:  Temporary Visual Changes as a Result of 
Construction Activities 
As described above, this impact would be temporary and less than significant.  
No mitigation is required. 

Impact VR-2:  Temporary Changes in Light and Glare 
As described above, this impact would be temporary and less than significant.  
No mitigation is required. 
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Impact VR-3:  Long-Term Visual Changes 
As described above, this impact is less than significant.  No mitigation is 
required. 

Impact VR-4:  Long-Term Changes in Light and Glare from Levee 
Improvements 
As described above, there is no impact.  No mitigation is required. 

Lower Bear and Feather River Improvements Option 

Impact VR-1:  Temporary Visual Changes as a Result of 
Construction Activities 
As described above, this impact would be temporary and less than significant.  
No mitigation is required. 

Impact VR-2:  Temporary Changes in Light and Glare 
As described above, this impact would be temporary and less than significant.  
No mitigation is required. 

Impact VR-3:  Long-Term Visual Changes as a Result of Operation 
As described above, implementation of the proposed project would cause some 
changes in the visual character of the area; however, these changes would be 
minor, would not affect any sensitive receptors, and would be consistent with the 
current character of the area.  Therefore, this is impact is less than significant.  
No mitigation is required. 

Impact VR-5:  Long-Term Changes in Light and Glare from Relief 
Well Construction 
Implementation of the proposed levee improvements along the lower Bear and 
Feather Rivers would not require any new lighting to be added to the project 
area.  However, glare may be created by the relief wells.  The relief wells may be 
seen from SR 70.  No other major roads would be affected by the installation of 
the wells.  Therefore, this impact is less than significant.  No mitigation is 
required. 
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Section 5.7 
Cultural Resources 

Introduction 
This chapter describes the existing conditions in the program area with respect to 
cultural resources, discusses relevant laws and policies, identifies the significant 
impacts that may result from proposed project activities, and provides mitigation 
measures to avoid or reduce those impacts. 

The term “cultural resource” applies to a wide range of resources, including 
prehistoric and historic archaeological sites, historic buildings and structures, 
districts of buildings or structures, districts of archaeological sites, cultural 
landscapes, traditional cultural properties, and resources of interest to Native 
American groups. 

Existing Conditions 

Cultural Context of the Project Area 

Prehistoric Context 

This section provides a brief overview of the changing adaptive strategies used 
by prehistoric inhabitants of the Central Valley and the archaeological evidence 
of these strategies.  A more comprehensive discussion of the prehistory of this 
area is presented in the confidential cultural resources inventory and evaluation 
report (Jones & Stokes 2004a). 

There is little archaeological evidence that humans used the Central Valley 
during the late Pleistocene and early Holocene (12,000 to 6000 B.C.).  The most 
likely explanation for the lack of evidence is a deficiency in the archaeological 
record, rather than an absence of human use; most Pleistocene- and Holocene-era 
sites are deeply buried in accumulated gravels and silts, or have eroded away. 

The earliest archaeological evidence of human use of the Central Valley dates to 
approximately 3000 B.C., in the Early Horizon period (from 6000 to 2000 B.C.).  
During this period, a generalized subsistence strategy is thought to have been 
replaced by a more specialized strategy.  This intensification is exhibited in what 
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Fredrickson (1973) has identified as the Windmiller Pattern.  Artifact 
assemblages and faunal remains at Windmiller sites indicate that a diverse range 
of resources was exploited, including seeds, small game, and fish. 

The Middle Horizon period dates from approximately 2000 B.C. to A.D. 500.  
Sites from this period have also been found in the Central Valley.  The adaptive 
pattern most frequently apparent during this period is called the Berkeley Pattern 
(Fredrickson 1973), although sites displaying Windmiller Pattern assemblages 
have also been dated to the Middle Horizon.  The Berkeley Pattern differs from 
the Windmiller Pattern primarily in an increased emphasis on the exploitation of 
acorns as a staple.  In the archaeological record, acorn exploitation is evidenced 
by more numerous and varied mortars and pestles.  The Berkeley Pattern also is 
noted for its especially well-developed bone-tool industry and such technological 
innovations as ribbon flaking of chipped stone artifacts.  During the Middle 
Horizon period, flexed burials replaced extended burials and the use of grave 
goods generally declined (Moratto 1984). 

The period between A.D. 500 and the arrival of the Spanish in central California 
has been named the Late Horizon.  The predominant pattern during this period is 
called the Augustine Pattern (Fredrickson 1973).  This pattern is characterized by 
large village sites, increased acorn and nut processing, the introduction and use of 
bows and arrows, and the use of clam shell disc beads as the primary medium of 
exchange.  During the last part of the Late Horizon period, cremation became a 
common mortuary practice. 

Ethnographic Context 

The project area was inhabited ethnographically by the Nisenan, or Southern 
Maidu, during the period recorded ethnographically by early Euro-American 
arrivals.  Nisenan territory comprised the drainages of the Yuba, Bear, and 
American Rivers, as well as the lower drainages of the Feather River.  The 
Nisenan, together with the Maidu and Konkow, their northern neighbors, form 
the Maiduan language family of the Penutian linguistic stock (Shipley 1978).  
Kroeber (1925) noted three dialects:  Northern Hill Nisenan, Southern Hill 
Nisenan, and Valley Nisenan.  Others made finer distinctions (Shipley 1978). 

The smallest social and political unit was the family.  Each extended family was 
represented by a leader.  These family leaders were called to council by a 
headman.  The headman served as an advisor to a village.  The headman of the 
dominant village in a cluster of villages (tribelet) had the authority to call on the 
surrounding villages to resolve social and political situations.  The duties of the 
headman were to advise his people, call and direct special festivities, arbitrate 
disputes, act as an official host, and call the family leaders to council.  The 
position of headman was usually hereditary, but the position could be chosen.  A 
woman could serve in this position, if a suitable male relative was not available.  
(Wilson and Towne 1978.) 
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It appears that the Nisenan located their settlements based primarily on elevation, 
exposure, and proximity to water and other resources.  Permanent villages were 
usually located on low rises along major watercourses.  Villages ranged in size 
from three houses to up to 40 or 50.  Houses were domed structures covered with 
earth and tule or grass and measured 10 to 15 feet in diameter.  Brush shelters 
were used in the summer and at temporary camps during food-gathering rounds.  
Larger villages often had semisubterranean dance houses, which were covered in 
earth and tule or brush and had a central smokehole at the top and an east-facing 
entrance.  Another common village structure was a granary, used for storing 
acorns.  (Wilson and Towne 1978.) 

The Nisenan occupied permanent settlements from which specific task groups set 
out to harvest the Central Valley’s seasonal bounty of flora and fauna.  The 
Valley Nisenan economy involved riverine resources, in contrast to the Hill 
Nisenan, whose resource base consisted primarily of acorns and game.  The only 
domestic plant was native tobacco, but many wild species were closely 
husbanded.  The acorn crop from the blue oaks and black oaks was so carefully 
managed that it served as the equivalent of agriculture and could be stored 
against winter shortfalls in resources.  Deer, rabbit, and salmon were the chief 
sources of animal protein in the aboriginal diet, but many other insect and animal 
species were taken when available. 

Historical Context 

The cultural resource study area for this project encompasses rural lands in the 
Sacramento Valley, east of the main channel of the Feather River in Yuba 
County.  The study area primarily supports scattered farmsteads, orchards, and 
undeveloped lands.  None of the historic-period resources in the study area 
predates the early 20th-century era of corporate agriculture and organized 
reclamation and flood control efforts. 

Europeans first explored the area that is now Yuba County in 1808, when 
Spanish explorer Gabriel Moraga led an expedition from Mission San Jose to the 
northern Sacramento Valley (Gordon 1988; Hoover et al. 1966).  The earliest 
Euro-American settlement in present-day Yuba County was made possible by the 
land grants being established by the Mexican government.  John A. Sutter 
obtained the first such grant, the New Helvetia Rancho, in 1841.  The New 
Helvetia Rancho encompassed lands on the east bank of the Feather River, 
including what is now the Feather River Levee Setback element of the Y-FSFCP 
(General Land Office 1859). 

Euro-Americans settled Yuba County area intensively during the California Gold 
Rush.  Beginning in 1849, prospectors and entrepreneurs overran the streams of 
the Sierra Nevada, including the Yuba River, in search of riches.  Placer miners 
initially established claims and settlements on watercourses, then gradually 
worked back from the flats adjacent to streams, ridges, and hillsides.  The flood 
of 1850 encouraged miners to work sites located above the high-water mark of 
the Yuba River.  By 1857, hydraulic mining began to replace placer methods.  
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Debris from hydraulic operations destroyed or buried many of the older mining 
camps (Hoover et al. 1966).  Numerous points along the Yuba River retain the 
names of former mining claims and camps, such as French Bar, Condemned Bar, 
and Bullards Bar (U.S. Geological Survey 1948). 

Agriculture and stock raising were the primary industries in the Yuba County 
region during the historic period.  Regional ranching began on the New Helvetia 
and Johnson’s Ranchos in the early 1840s.  The Gold Rush precipitated growth in 
agriculture and ranching, as ranchers and farmers realized handsome returns by 
supplying food and other goods to miners (Fryman 1996).  Frequent floods, 
however, plagued the residents of the Feather-Bear River floodplain and posed a 
significant threat to the viability of agricultural interests and further settlement of 
Yuba County. 

Initial flood control efforts were usually uncoordinated, consisting of the 
construction of small levees and drains by individual landowners.  These 
measures proved insufficient to protect cultivated land, and for several decades, 
much land east of the Feather River remained marshland that was unsuitable for 
agriculture (U.S. Geological Survey 1910, 1911).  In 1861, the state legislature 
created the State Board of Swampland Commissioners to reclaim swamp and 
overflow lands.  The board established 32 districts, which attempted to enclose 
large areas with natural levees.  Lack of cooperation among landowners in the 
districts led to a chronic financial crisis.  When the legislature terminated the 
State Board of Swampland Commissioners in 1866, responsibility for swamp and 
overflow land fell to the individual counties.  Many counties offered incentives to 
landowners for reclaiming agriculturally unproductive land.  If a landowner 
could certify an expenditure of at least $2 per acre on reclamation, Yuba County 
would refund the purchase price of the property to the owner.  Speculators took 
advantage of this program, and a period of opportunistic and often irrational 
levee building followed (McGowan 1961; Thompson 1958). 

In 1908, residents of Yuba County had formed RD 784, which includes land in 
the Feather River Levee Setback element of the Y-FSFCP.  The district was 
formed partially in response to the flood of 1907.  At the time of its formation, 
RD 784 encompassed 22,762 acres of land, much of which was owned by the 
Farm Land Investment Company.  RD 784 built substantial levee and drainage 
systems to restrain floodwaters from the Bear and Feather Rivers, and 
incorporated levees built by the Farm Land Investment Company and other 
landowners.  In 1911, the newly established State Reclamation Board took over 
jurisdiction of the RDs, including RD 784.  That year, with approval from the 
state, the Sacramento Flood Control Plan was implemented.  The plan proposed 
an ambitious program to construct levees, weirs, and bypasses along the 
Sacramento River.  In 1920, RD 784 voters approved a plan to improve levees 
along the Yuba, Bear, and Feather Rivers and to improve drainage in the vicinity 
of Messick Lake, Plumas Lake, and other backwater marshes along the Feather 
River.  The Corps assisted RD 784 in constructing a levee system at the eastern 
boundary of the district.  Reclamation efforts in RD 784 promoted settlement and 
development of the land between Rio Oso and Marysville.  (JRP Historical 
Consulting Services 1994.) 
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Cultural Resources in the Project Area 
To identify cultural resources in the project area, records were searched at the 
North Central Information Center (NCIC) of the California Historical Resources 
Information System at California State University, Sacramento; the Native 
American Heritage Commission (NAHC) and Native American representatives 
were contacted; and a pedestrian survey of the project area was conducted. 

The record search indicated that, although several cultural resource studies have 
been conducted in the project area, they covered less than 5% of the current 
project area.  The record search also indicated that a number of known cultural 
resources are present in the project area.  These resources are a Western Pacific 
Railroad segment, a Western Pacific Railroad transformer, Algodon Slough, the 
WPIC, RD 784 itself, and a prehistoric archaeological site (P-58-1276). 

The Western Pacific Railroad segment was recommended eligible for listing in 
the National Register of Historic Places (NRHP), and the transformer was 
recommended not eligible (Jones & Stokes 2001b).  The State Historic 
Preservation Officer’s (SHPO’s) concurrence on these recommendations was 
received on June 20, 2001. 

RD 784, including the WPIC and Algodon Slough, was evaluated in 1994 by JRP 
Historical Consulting Services, along with RD 1001 (JRP Historical Consulting 
Services 1994).  None of the reclamation-related features (levees, drains, ditches, 
culverts, pumps, etc.) were recommended eligible, individually or as a system, 
for listing in the NRHP because they lack integrity relating to their period of 
historic significance. 

The prehistoric site, P-58-1276, is located west of the Bear River.  It was 
recorded as “scattered midden material in a bean field” in 1960 and has not been 
evaluated for its eligibility. 

Contacts with the NAHC and with Native American representatives did not 
indicate the presence of any Native American resources in the project area, 
although several representatives indicated that they would like to be contacted 
should any human remains or artifacts be uncovered.  Documentation of these 
contacts is provided in the cultural resources inventory and evaluation report 
(Jones & Stokes 2004a). 

The pedestrian survey was conducted over 4 days.  P-58-1276 was not located.  
The mapped location appears to be beneath a modern structure.  The survey 
resulted in the recording of three cultural resources:  a historic road (River Road), 
a refuse deposit (C-Olivehurst-1) and a bridge (C-Olivehurst-2).  River Road is a 
paved, two-lane country road that used to cross the Bear River.  No remains of 
the River Road bridge were located.  C-Olivehurst-1 is a refuse deposit 
composed of household and structural debris.  C-Olivehurst-2 is a bridge located 
on the waterside of the WPIC levee.  It is an earthen bridge confined by two 
parallel, board-formed concrete walls, and it crosses the inner channel of the 
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canal.  It has been breached on the east side; a large pipe on the eastern side of 
the canal appears to have once been the bridge culvert. 

The cultural resources located in the project area were evaluated for eligibility for 
listing in the California Register of Historical Resources (CRHR) (see Jones & 
Stokes 2004a and the “Regulatory Setting” discussion below).  Only the Western 
Pacific Railroad segment is recommended as eligible.  The prehistoric site, P-58-
1276, was not evaluated because it was not located.  Table 5.7-1 lists all the 
cultural resources in the project area and their eligibility status. 

Table 5.7-1.  Known Cultural Resources 

Resource Description Reference  NRHP/CRHR eligibility 

RD 784 RD and related features, 
including levees, drains, 
ditches, culverts, and 
pumps. 

JRP Historical 
Consulting Services 
1994;  
Jones & Stokes 2004a 

Not eligible 

Algodon Slough Slough located west of 
highway, north of the 
Bear River  

Jones & Stokes 2001b, 
2004a 

Not eligible 

Western Pacific 
Railroad segment 

Active railroad Jones & Stokes 2001b, 
2004a 

Eligible 

Western Pacific 
Railroad Transformer 

Transformer on active 
railroad 

Jones & Stokes 2001b, 
2004a 

Not eligible 

Western Pacific 
Interceptor Canal 

Active canal east of 
railroad 

Jones & Stokes 2001b, 
2004a 

Not eligible 

P-58-1276 Prehistoric lithic scatter (Site not located) (Site not located) 

River Road  Farm road that 
previously crossed the 
Bear River 

Jones & Stokes 2004a Not eligible (CRHR) 

C-Olivehurst-1 1940s–1950s refuse 
deposit 

Jones & Stokes 2004a Not eligible (CRHR) 

C-Olivehurst-2 Bridge remains Jones & Stokes 2004a Not eligible (CRHR) 

NRHP = National Register of Historic Places. 
CRHR = California Register of Historical Resources. 

 

Environmental Impacts 
Assessment Methods 

Cultural resources in the project area were identified using the methods described 
under “Existing Conditions.” 
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Next, the resources in the project area were assessed to determine whether any 
were significant historical resources for the purposes of CEQA (see “Regulatory 
Setting,” below).  Only the Western Pacific Railroad segment is a significant 
historical resource. 

Finally, the significance criteria described below were applied to the potential 
impacts of the alternatives to determine the significance of each impact. 

Regulatory Setting 
CEQA requires that public or private projects financed or approved by public 
agencies be assessed to determine the effects of the projects on historical 
resources.  Historical resources include buildings, sites, structures, objects, or 
districts, each of which may have historical, prehistoric, architectural, 
archaeological, cultural, or scientific importance. 

CEQA states that, if implementation of a project would result in significant 
effects on historical resources, alternative plans or mitigation measures must be 
considered; however, only significant historical resources need to be addressed 
(14 California Code of Regulations [CCR] 15064.5, 15126.4).  Therefore, before 
impacts and mitigation measures can be identified, the significance of historical 
resources must be determined. 

The State CEQA Guidelines define three ways that a property may qualify as a 
significant historical resource for the purposes of CEQA review: 

� the resource is listed in or determined eligible for listing in the CRHR; 

� the resource is included in a local register of historical resources, as defined 
in Section 5020.1(k) of the Public Resources Code, or is identified as 
significant in a historical resource survey meeting the requirements of 
Section 5024.1(g) of the Public Resources Code, unless the preponderance of 
evidence demonstrates that it is not historically or culturally significant; or  

� the lead agency determines the resource to be significant, as supported by 
substantial evidence in light of the whole record (14 CCR 15064.5[a]). 

Each of these ways of qualifying as a significant historical resource for the 
purpose of CEQA is related to the criteria used to determine a resource’s 
eligibility for listing in the CRHR (Public Resources Code §5020.1(k), 5024.1, 
5024.1[g]).  A historical resource may be eligible for inclusion in the CRHR if it: 

� is associated with events that have made a significant contribution to the 
broad patterns of California’s history and cultural heritage; 

� is associated with the lives of persons important in our past; 

� embodies the distinctive characteristics of a type, period, region, or method 
of construction, or represents the work of an important creative individual, or 
possesses high artistic values; or 
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� has yielded, or may be likely to yield, information important in prehistory or 
history. 

Properties that are listed in or eligible for listing in the NRHP are considered 
eligible for listing in the CRHR, and therefore are also significant historical 
resources for the purpose of CEQA (Public Resources Code §5024.1[d][1]). 

Significance Criteria 

According to CEQA, the project would have a significant impact on cultural 
resources if it would: 

� cause a substantial adverse change in the significance of a historical resource 
(i.e., cause the physical demolition, destruction, relocation, or alteration of 
the resource or its immediate surroundings such that the significance of the 
historical resource would be materially impaired) (Public Resources Code 
§15064.5[b]). 

Actions that would “materially impair” the significance of a historic resource are 
any actions that would demolish or adversely alter the physical characteristics of 
a historical resource that convey its historical significance and qualify it for 
inclusion in the CRHR or in a local register or survey that meet the requirements 
of Public Resources Code, Sections 5020.1(k) and 5024.1(g). 

Impacts 

Upper Bear and WPIC Levee Improvements 

Strengthening 

Impact CUL-1:  Effects on Western Pacific Railroad Segment and 
Transformer, C-Olivehurst 2, and P-58-1276 as a Result of Levee 
Strengthening 
Construction activities would be limited to the area within 100 feet of the toe of 
the levee on the waterside of the WPIC and within 100 feet of the landside toe of 
the Bear River levee.  These resources are located within that area.  Project 
construction will not result in any permanent impacts to the Union Pacific 
Railroad, a functioning railroad and the only known significant cultural resource 
in the project area.  Any damages to the railroad as a result of the construction of 
the proposed project would be repaired upon completion of construction 
activities.  The Union Pacific Railroad transformer and C-Olivehurst-2 (the 
bridge) are not considered historic properties for the purposes of CEQA; 
therefore, impacts to these resources are not significant.  P-58-1276 was not 
located and appears to be covered by a structure and possibly destroyed; 
therefore, it cannot be affected.  No mitigation is required. 
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Impact CUL-2:  Destruction of a Portion of River Road by 
Construction of Seepage Berm 
The construction of a seepage berm, as proposed, would destroy a portion of 
River Road.  River Road is recommended as ineligible for listing in the CRHR; 
therefore, impacts on this resource are considered less than significant.  No 
mitigation is required. 

Impact CUL-3:  Alteration of Historic RD 784, including WPIC and 
Algodon Canal as a Result of Levee Strengthening 
Project activities would alter historic RD 784.  RD 784 is recommended as 
ineligible for listing in the CRHR; therefore, impacts on this resource are 
considered less than significant.  No mitigation is required. 

Impact CUL-4:  Damage to or Destruction of C-Olivehurst-1 by 
Construction Activities 
C-Olivehurst-1, a refuse deposit, is located within 100 feet of the landside of the 
WPIC levee and may be adversely affected by construction activities (staging 
and hauling).  However, this resource is recommended as ineligible for listing in 
the CRHR.  Therefore, impacts on this resource are considered less than 
significant.  No mitigation is required. 

Impact CUL-5:  Damage to or Destruction of Unidentified Cultural 
Resources during Project Construction 
Because surveys examine only the surface of the ground, unidentified buried 
cultural resources may be present in the project area.  Significant buried cultural 
resources, if present, could be adversely affected by construction activities, 
including grading and excavation.  Any damage to a significant cultural resource 
would be considered a significant impact.  Implementation of Mitigation 
Measure CUL-MM-1 would reduce this impact to a less-than-significant level. 

Mitigation Measure CUL-MM-1:  Stop Work if Cultural Resources are 
Encountered during Construction.  If buried cultural resources, such as 
chipped or ground stone, historic debris, building foundations, or human bone, 
are inadvertently discovered during ground-disturbing activities, construction 
will stop in that area and within 100 feet of the find.  Work will remain stopped 
until a qualified archaeologist is notified and is able to assess the significance of 
the find and, if necessary, to develop appropriate treatment measures in 
consultation with the appropriate agencies. The Authority RD 784 will 
implement the measures developed by the archaeologist. 

If human remains of Native American origin are discovered during project 
construction, the project proponent will comply with state laws relating to the 
disposition of Native American burials, which fall under the jurisdiction of 
NAHC (Public Resources Code §5097).  If any human remains are discovered or 
recognized in any location other than a dedicated cemetery, there will be no 
further excavation or disturbance of the site or any nearby area reasonably 
suspected to overlie adjacent human remains until: 

� the Yuba County coroner has been informed and has determined that no 
investigation of the cause of death is required; and 
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� if the remains are of Native American origin, 

� the descendants of the deceased Native Americans have made a 
recommendation to the landowner, or to the person responsible for the 
excavation work, for means of treating or disposing of, with appropriate 
dignity, the human remains and any associated grave goods as provided 
in Public Resources Code, Section 5097.98; or 

� NAHC was unable to identify a descendant, or the descendant failed to 
make a recommendation within 24 hours of being notified by NAHC. 

According to California Health and Safety Code, six or more human burials at 
one location constitute a cemetery (Section 8100), and disturbance of Native 
American cemeteries is a felony (Section 7052).  Section 7050.5 requires that 
construction or excavation be stopped in the vicinity of discovered human 
remains until the coroner can determine whether the remains are those of a 
Native American.  If the remains are determined to be Native American, the 
coroner must contact NAHC. 

Raising 

Impact CUL-7:  Effects on Western Pacific Railroad Segment and 
Transformer, C-Olivehurst-1, River Road and P-58-1276 as a Result 
of Levee Raising 
Staging and hauling activities would take place within 100 feet of the landside 
toe of the Bear River and WPIC levees.  These resources are located within 
100 feet of the levees.  It is possible that staging and hauling activities associated 
with levee raising may impact these sites.  However, because of restriction, these 
activities would not result in any impacts to the Western Pacific Railroad, a 
functioning railroad and the only known significant cultural resource within the 
project area.  The remaining resources are not eligible historic properties for the 
purposes of CEQA, and therefore impacts to them are considered significant.  No 
mitigation is necessary. 

Impact CUL-8:  Alteration of Historic RD 784, including Bear River 
and WPIC Levees as a Result of Levee Raising 
Raising the levees would alter historic RD 784.  RD 784 is recommended as 
ineligible for listing in the CRHR; therefore, impacts on this resource are 
considered less than significant.  No mitigation is required. 

Impact CUL-5:  Damage to or Destruction of Unidentified Cultural 
Resources during Project Construction 
As described above, any damage to a significant cultural resource would be 
considered a significant impact.  Implementation of Mitigation Measure 
CUL-MM-1 would reduce this impact to a less-than-significant level. 

Impact CUL-9:  Damage to or Destruction of Unidentified Cultural 
Resources at Borrow Locations as a Result of Levee Raising 
Soil needed to raise the levees may be borrowed from areas that contain cultural 
resources.  If these resources are significant, any adverse impact to them is 
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considered a significant impact.  Implementation of Mitigation Measure 
CUL-MM-1 would reduce this impact to a less-than-significant level. 

Lower Bear and Feather River Improvements 

Strengthening 

No cultural resources were located within approximately 300 feet of the landside 
toe of the Bear River and Feather River levees.  Therefore, the improvements 
would have no impact on known cultural resources.  However, the proposed 
improvements to the Lower Bear and Feather River levees may result in impacts 
to unrecorded cultural resources. 

Impact CUL-5:  Damage to or Destruction of Unidentified Cultural 
Resources during Project Construction 
As described above, any damage to a significant cultural resource would be 
considered a significant impact.  Implementation of Mitigation Measure 
CUL-MM-1 would reduce this impact to a less-than-significant level. 
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Section 5.8 
Hazards and Hazardous Materials 

Introduction 
This section examines the impacts of hazards and hazardous materials created by 
the proposed project.  Specifically, this section evaluates and discusses the 
consequences associated with the levee improvements described in Chapter 2, 
and the significance of any impacts.  Significance of impacts is determined by 
using significance criteria set forth in the State CEQA Guidelines. 

All of the impacts related to hazards and hazardous materials are less than 
significant and, therefore, no mitigation is required for these impacts. 

Existing Conditions 
Currently, the majority of the project area is used for agricultural production and 
therefore lacks intensive development.  It is likely that these areas have been 
regularly exposed to pesticides, herbicides, and other chemicals used in typical 
agricultural production. 

Environmental Impacts 

Assessment Methods 
The evaluation of potential impacts on public health and environmental hazards 
addresses the potential for health and safety hazards during construction of the 
levee improvements.  The analysis includes evaluation of 1) the potential effects 
related to construction activities on workers, as well as 2) general safety and 
hazards to both workers and the public posed by the construction and 
implementation of levee improvements. 
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Regulatory Setting 
Regulations and policies considered relevant to the proposed project are 
summarized below. 

Federal Regulations 

The principal federal regulatory agency responsible for the safe use and handling 
of hazardous materials is the EPA.  Two key federal regulations pertaining to 
hazardous wastes are described below.  Other applicable federal regulations are 
contained primarily in CFR Titles 29, 40, and 49. 

Resource Conservation and Recovery Act 

The federal Resource Conservation and Recovery Act enables the EPA to 
administer a regulatory program that extends from the manufacture of hazardous 
materials to their disposal, thus regulating the generation, transportation, 
treatment, storage, and disposal of hazardous waste at all facilities and sites in the 
nation. 

Comprehensive Environmental Response, Compensation, 
and Liability Act 

The Comprehensive Environmental Response, Compensation, and Liability Act 
(also known as Superfund) was passed to facilitate the cleanup of the nation’s 
toxic waste sites.  In 1986, the act was amended by the Superfund Amendment 
and Reauthorization Act Title III (community right-to-know laws).  Title III 
states that past and present owners of land contaminated with hazardous 
substances can be held liable for the entire cost of the cleanup, even if the 
material was dumped illegally when the property was under different ownership. 

State Regulations 

California regulations are equal to or more stringent than federal regulations.  
The EPA has granted the State of California primary oversight responsibility to 
administer and enforce hazardous waste management programs.  State 
regulations require planning and management to ensure that hazardous wastes are 
handled, stored, and disposed of properly to reduce risks to human and 
environmental health.  Several key laws pertaining to hazardous wastes are 
discussed below. 
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Hazardous Materials Release Response Plans and 
Inventory Act of 1985 

The Hazardous Materials Release Response Plans and Inventory Act, also known 
as the Business Plan Act, requires businesses using hazardous materials to 
prepare a plan that describes their facilities, inventories, emergency response 
plans, and training programs.  Hazardous materials are defined as unsafe raw or 
unused materials that are part of a process or manufacturing step.  They are not 
considered hazardous waste.  Health concerns pertaining to the release of 
hazardous materials, however, are similar to those relating to hazardous waste. 

Hazardous Waste Control Act 

The Hazardous Waste Control Act created the state hazardous waste management 
program, which is similar to but more stringent than the federal Resource 
Conservation and Recovery Act program.  The act is implemented by regulations 
contained in Title 26 of the CCR, which describes the following required aspects 
for the proper management of hazardous waste: 

� identification and classification; 

� generation and transportation; 

� design and permitting of recycling, treatment, storage, and disposal facilities; 

� treatment standards; 

� operation of facilities and staff training; and 

� closure of facilities and liability requirements. 

These regulations list more than 800 materials that may be hazardous and 
establish criteria for identifying, packaging, and disposing of such waste.  Under 
the Hazardous Waste Control Act and Title 26, the generator of hazardous waste 
must complete a manifest that accompanies the waste from generator to 
transporter to the ultimate disposal location.  Copies of the manifest must be filed 
with the California Department of Toxic Substances and Control. 

Emergency Services Act 

Under the Emergency Services Act, the state developed an emergency response 
plan to coordinate emergency services provided by federal, state, and local 
agencies.  Rapid response to incidents involving hazardous materials or 
hazardous waste is an important part of the plan, which is administered by the 
California Office of Emergency Services (OES).  The office coordinates the 
responses of other agencies, including EPA, the California Highway Patrol 
(CHP), RWQCBs, air quality management districts, and Yuba County disaster 
response offices. 
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Other Laws, Regulations, and Programs 

Various other state regulations have been enacted that affect hazardous waste 
management, including: 

� Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65), 
which requires labeling of substances known or suspected by the State of 
California to cause cancer; and 

� California Government Code Section 65962.5, which requires the Office of 
Permit Assistance to compile a list of possible contaminated sites in the state. 

State and federal regulations also require that hazardous materials sites be 
identified and listed in public records.  These regulations and lists include: 

� Comprehensive Environmental Response, Compensation, and Liability 
Information System; 

� National Priorities List for Uncontrolled Hazardous Waste Sites; 

� Resource Conservation and Recovery Act; 

� California Superfund List of Active Annual Workplan Sites; and 

� lists of state-registered underground and leaking underground storage tanks. 

Hazardous Materials 

Hazardous materials and wastes are those substances that, because of their 
physical, chemical, or other characteristics, may pose a risk of endangering 
human health or safety or of endangering the environment (California Health and 
Safety Code Section 25260).  Types of hazardous materials include petroleum 
hydrocarbons, pesticides, and VOCs.  In the San Joaquin Valley, most hazardous 
waste sites are associated with agricultural production activities and may include 
storage facilities and agricultural pits or ponds contaminated with fertilizers, 
pesticides, or herbicides. 

Emergency Response/Evacuation Plans for Hazardous 
Materials 

The Yuba County OES is responsible for planning emergency response actions to 
hazardous material incidents and managing the county’s hazardous materials and 
hazardous waste programs.  Area response plans incorporate hazardous materials 
inventory data, training for emergency responses, and evacuations. 
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Significance Criteria 
Criteria used for determining the significance of an impact on public health and 
environmental hazards are based on the environmental checklist included in 
Appendix G of the State CEQA Guidelines as well as professional standards and 
practices.  The proposed project was considered to cause a significant impact if it 
would: 

� create a significant hazard to the public or the environment through the 
routine transport, use, or disposal of hazardous materials; 

� create a significant hazard to the public or the environment through 
reasonably foreseeable upset and accident conditions involving the release of 
hazardous materials to the environment; 

� be located on a site that is on a list of hazardous materials sites compiled 
pursuant to California Government Code 65962.5, and as a result would 
create a significant hazard to the public or the environment; 

� impair implementation of or physically interfere with an adopted emergency 
response plan or emergency evacuation plan; 

� expose people to a significant risk of contracting a disease; 

� place within a 100-year flood hazard area structures that would impede or 
redirect flood flows; 

� expose people or structures to a significant risk of loss, injury, or death 
involving flooding, including flooding as a result of the failure of a levee or 
dam; or 

� adversely affect drinking water quality. 

Impacts 

Upper Bear and WPIC Levee Improvements 

Strengthening 

Impact HAZ-1:  Inadvertent Release of Hazardous Materials 
During construction of the levee improvement components, hazardous materials 
such as fuels and lubricants would be used to operate construction equipment and 
vehicles such as excavators, compactors, haul trucks, and loaders.  Fuels and 
lubricants have the potential to be released into the environment at the project 
site and along haul routes, causing environmental and/or human exposure to 
these hazards.  The implementation of measures in an SWPPP, as described in 
Section 3.2, Geology and Soils, would ensure that this impact would be less than 
significant.  No mitigation is required. 
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Impact HAZ-2:  Potential Safety Hazards from Construction Vehicles 
Under the proposed project, project construction workers would operate vehicles 
and other mechanical equipment that, if used improperly, could result in safety 
hazards at the construction site. The Authority RD 784 would ensure that all 
workers are properly trained to operate equipment.  Safety precautions would be 
followed at all times during construction to avoid accidents. The Authority RD 
784 would also require that all workers have a valid driver’s license and 
insurance.  These project measures would ensure that this impact would be less 
than significant. 

In addition, people may walk, ride bicycles, or otherwise use the levee during the 
construction period.  Also, the staging of the equipment during hours of 
nonoperation (i.e., weekends, holidays, and overnight) may pose a threat to 
public safety if the equipment is not properly secured.  Proper signage and 
detours would be provided.  These measures would reduce the risk to the public 
during nonoperation and operation hours.  Therefore, this impact would be less 
than significant.  No mitigation is required. 

Impact HAZ-3:  Potential Exposure of Increased Protection of People 
or Structures to Flood Hazards 
All levees have the potential to fail, regardless of design.  The Corps has set forth 
guidelines for levee design.  The levees along the Bear River and WPIC would 
be improved using methods that meet engineering requirements set forth by both 
the Corps and the Reclamation Board for improvements to existing levees.  In 
addition, these levees would be improved to meet FEMA 100-year flood 
protection certification.  This would be an improvement compared to the existing 
flood protection.  Therefore, this impact would be beneficial. 

Raising 

Impact HAZ-1:  Inadvertent Release of Hazardous Materials 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact HAZ-2:  Potential Safety Hazards from Construction Vehicles 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact HAZ-3:  Potential Exposure of Increased Protection of People 
or Structures to Flood Hazards 
As described above, this impact would be beneficial. 
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Lower Bear and Feather Levee Improvements 

Strengthening 

Impact HAZ-1:  Inadvertent Release of Hazardous Materials 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact HAZ-2:  Potential Safety Hazards from Construction Vehicles 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact HAZ-3:  Potential Exposure Increased Protection of People or 
Structures to Flood Hazards 
As described above, this impact would be beneficial. 
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Section 5.9 
Utilities and Service Systems 

Introduction 
This section describes the existing condition and the impacts of the proposed 
project on utilities and service systems such as electricity, water supply, 
wastewater, and landfills.  Specifically, it evaluates and discusses the impacts 
associated with construction and operation of the project.  Significance of 
impacts is determined by using significance criteria set forth in the State CEQA 
Guidelines. 

All of the impacts to utilities and utilities and service systems are less than 
significant and, therefore, no mitigation is required for these impacts. 

Existing Conditions 
Water & Sewer 

The proposed levee setback area is in OPUD water and sewer sphere of 
influence.  Currently, no OPUD water or sewer lines exist in the proposed project 
area; local residents and businesses rely on wells and septic systems.  RD 784 
manages the storm drains. 

Solid Waste Disposal 
Yuba County has one landfill, the Ostrom Road Landfill, which is located next to 
Wheatland.  It accepts municipal, commercial, and industrial solid waste and has 
a disposal footprint of 225 acres (Central Valley Regional Water Quality Control 
Board 2003).  The Ostrom Road Landfill can accept a maximum of 3,000 tons 
per day (California Integrated Waste Management Board 2002).  It is 
approximately 7 miles from the project area. 



Three Rivers Levee Improvements Authority  Utilities and Service Systems

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
5.9-2 

August 2004

J&S 04-023

 

Utilities 
Public Utilities and associated structures in the project area consist primarily of 
infrastructure related to agricultural operations (electrical lines and drainage 
improvements) (EDAW et al. 2003).  PG&E maintains the electrical and gas 
lines in the area, Pacific Bell maintains the telephone infrastructure, and Comcast 
Cable manages the cable television system. 

Two standard PG&E overhead electrical lines supply power to agricultural 
operations in the proposed levee improvements area.  The two lines and their 
tributaries run from the east into the project area at two unnamed roads branching 
off of Feather River Boulevard.  Approximately 25 poles in the project area 
support these lines (Pacific Gas and Electric Company 2001). 

Aboveground telephone poles and lines, as well as some buried lines, lead from 
the telephone lines that run along Feather River Boulevard (EDAW et al. 2003). 

In addition to these public utilities and service systems, there appear to be two 
private wells that serve land and facilities in the project area.  

Environmental Impacts 
Assessment Methods 

To evaluate potential impacts on utilities and service systems, the Yuba-Feather 
Supplemental Flood Control Project Draft EIR and various Internet sources were 
consulted.  These sources were used to obtain information regarding known 
utilities and service systems in the project area. 

Regulatory Setting 
The placement of utilities in Yuba County is authorized by the Yuba County 
Planning Department when related earth-moving operations exceed 50 cubic 
yards.  The Yuba County General Plan also contains policies related to the 
aesthetic character of new utilities (Yuba County 1996).  Yuba County has no 
jurisdiction over the simple removal of utilities.  The Yuba County Public Works 
Department is responsible for operating and maintaining county roads, which can 
serve as emergency vehicle routes. 
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Significance Criteria 
For the purposes of this analysis, impacts on utilities and service systems are 
considered significant if the proposed project would:  

� require or result in the construction of new water or wastewater treatment 
facilities or expansion of existing facilities; 

� require or result in the construction of new stormwater drainage facilities or 
expansion of existing facilities; 

� require the construction or expansion of electrical or natural gas transmission 
or distribution facilities; 

� cause the capacity of a solid waste landfill to be reached sooner than it would 
without the project; or 

� adversely affect public utility facilities that are located underground or 
aboveground along the local roadways. 

Impacts 

Upper Bear River and WPIC Levee Improvements 

Strengthening 

Impact UTI-1:  Construction or Expansion of Electrical or Natural 
Gas Transmission Lines 
Implementation of the proposed project is not expected to create additional 
demand for electricity or natural gas and would not require the construction or 
expansion of electrical or natural gas transmission lines.  The operation of the 
proposed levee improvements would not require a change in the use of electricity 
or natural gas.  Pump Station #6 would require electricity to operate, but it is 
expected that it would use the same amount of electricity as it does currently.  
Also, expansion of existing electrical lines from the location of the existing pump 
station to the location of the new pump station (150 feet north) would be 
required.  This would be done prior to the backfilling of the area and would only 
be expanded for 150 feet.  Therefore, the implementation of the proposed project 
would not create any new demand for electricity or natural gas.  There would be 
no impacts, and no mitigation is required. 

Impact UTI-2:  Increased Generation of Wastewater during 
Construction 
Implementation of the proposed levee improvements is not expected to generate 
much additional wastewater during construction or operation.  Portable restrooms 
may be transported to the project area during construction; however, any 
wastewater generated is expected to be minor and would not substantially affect 
local or offsite wastewater treatment facility capacities.  This impact would be 
less than significant.  No mitigation is required. 



Three Rivers Levee Improvements Authority  Utilities and Service Systems

 

 
Bear River and Western Pacific Interceptor Canal 
Levee Improvements Project 
Final Environmental Impact Report 

 
5.9-4 

August 2004

J&S 04-023

 

Impact UTI-3:  Adverse Effect on the Capacity of Local Solid Waste 
Landfills during Construction 
Due to the reconstruction of a section of the Bear River levee, implementation of 
the proposed project would generate approximately 32,000 cubic yards of levee 
material that would require disposal.  Also, the existing pump station would be 
replaced with a new pump station.  Solid waste would be generated during 
construction only.  This solid waste would most likely be taken to the Ostrom 
Road Landfill near Wheatland.  This landfill can accept up to 3,000 tons of waste 
per day.  Although disposal of this solid waste would have an adverse impact on 
the local landfill, the daily capacity of the landfill would not be exceeded.  To 
minimize this effect, the material would be hauled to the landfill in quantities that 
would not cause exceedance of the landfill’s daily maximum.  Because the 
disposal of the material would be staged and this would be temporary, this impact 
would be less than significant.  No mitigation is required. 

Raising 

Impact UTI-1:  Construction or Expansion of Electrical or Natural 
Gas Transmission Lines 
Raising of the Bear River and WPIC levees would not involve modifications to 
electrical or natural gas transmission facilities.  As described above, there would 
be no impacts, and no mitigation is required. 

Impact UTI-2:  Increased Generation of Wastewater during 
Construction 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact UTI-3:  Adverse Effect on the Capacity of Local Solid Waste 
Landfills during Construction 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Lower Bear and Feather River Improvements Option 

Strengthening 

Impact UTI-1:  Construction or Expansion of Electrical or Natural 
Gas Transmission Lines 
The improvements to the lower Bear and Feather Rivers would include relief 
wells and possibly a seepage berm.  The relief wells and seepage berm, if 
constructed, would not require the use of electricity or natural gas.  As described 
above, there would be no impacts, and no mitigation is required. 
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Impact UTI-2:  Increased Generation of Wastewater during 
Construction 
As described above, this impact would be less than significant.  No mitigation is 
required. 

Impact UTI-3:  Adverse Effect on the Capacity of Local Solid Waste 
Landfills during Construction 
Construction of relief wells would require that some soil material be excavated.  
As described above, this impact would be less than significant.  No mitigation is 
required. 
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Chapter 6 
Other Analyses Required by CEQA 

This chapter addresses the following analyses required by CEQA: 

� cumulative effects, 

� growth inducement, and 

� significant irreversible changes. 

Cumulative Impacts 

Introduction 
This section analyzes the potential cumulative effects of the proposed project 
combined with all past, present, and reasonably foreseeable future projects.  The 
State CEQA Guidelines require that an EIR evaluate and disclose these potential 
effects and mitigate when necessary. 

“As defined in Section 15355, a cumulative impact consists of an impact which 
is created as a result of a combination of the project evaluated in the EIR 
together with other projects causing related impacts.”  (Guidelines Section 
15130 (a)[1].) 

Assessment Methods 
Cumulative impacts of the proposed actions and other actions are assessed based 
on the degree to which the actions of the proposed project are cumulatively 
considerable. 

“‘Cumulatively Considerable’ means that the incremental effects of an 
individual project are considerable when viewed in connection with the effects 
of past projects, the effects of other current projects, and the effects of probable 
future projects…” (Guidelines Section 15065 [c]). 

Projects with the potential to have similar effects on similar resources were 
evaluated using associated environmental review when possible.  Reasonably 
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foreseeable future projects were evaluated based on available information related 
to the projects and assumptions regarding the potential impacts they may have. 

The guidelines (15130[b]) recommend either the list or projection approach to 
identify related projects and their potential cumulative impacts.  This analysis 
uses the list approach, which entails listing past, present and probable future 
projects producing related or cumulative impacts, including those projects 
outside the control of the agency. 

This analysis focuses on those projects related to flood control and other 
development in the project area.  The following criteria were used to identify 
those projects or actions that may contribute to cumulative impacts. 

� Is the action under active consideration? 

� Does the action have recently completed project-level environmental 
documentation or are other environmental documents in some stage of active 
completion (e.g., public draft EIR)? 

� Does the action, in combination with the proposed project, have the potential 
to affect the same resources? 

Projects that meet any one the above criteria have been qualitatively analyzed. 

Flood Control Projects 

Yuba-Feather Supplemental Flood Control Project 

The Y-FSFCP is a regional project to improve flood control along the Yuba and 
Feather Rivers.  Proposed actions include: 

� a Forecast-Coordinated Operations of Lake Oroville and New Bullards Bar 
Reservoir for major storms (F-CO), 

� a New Bullards Bar Reservoir Outlet Capacity Increase, and 

� a Feather River Levee Setback. 

These three actions are analyzed in the final EIR, which was released in March 
2004.  The F-CO would strengthen flood protection for the Yuba-Feather River 
system by enhancing the coordinated flood control operations of New Bullards 
Bar Reservoir on the North Yuba River and of Lake Oroville on the Feather 
River.  The New Bullards Bar Reservoir Outlet Capacity Increase would involve 
the addition of a new upper-level outlet works at New Bullards Bar Reservoir to 
increase flood-release capability during major storms when the reservoir inflow 
would encroach into the flood pool.  The Feather River Levee Setback element 
would entail setting back the east Feather River levee for 8.6 miles in the 
segments between Shanghai Bend and the Bear River and removing most of the 
existing levee in those segments.  Construction of these actions is expected to 
begin in summer 2004 and last 4 years.  The anticipated effects of the Y-FSFCP 
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include increased flood capacity on the Yuba-Feather River system by creating 
increased coordination during storm events, allowing increased releases 
upstream, and creating additional flood capacity downstream at the confluence of 
the Bear and Feather Rivers.  (EDAW et al. 2003.) 

Olivehurst Detention Basin 

Yuba County has completed environmental documentation to implement a 
project that would improve major drain channels in the Olivehurst basin (i.e., 
Clark Lateral and Clark Slough) to handle flows associated with 100-year storm 
events.  Clark Lateral would be widened and deepened from McGowan Parkway 
north to a point between Fourth and Fifth Avenue.  Clark Slough would be 
widened and deepened from its beginning at SR 70 to where it empties into Clark 
Lateral.  The proposed actions would create an additional 350-acre detention 
basin storage capacity that would be used to store floodwaters during times of 
high flows when other facilities, such as the Bear River and WPIC, were at their 
carrying capacity.  The culvert under SR 70 would be modified to include 
flapgates (to prevent backflow from the Bear River) and a forcemain connected 
to a new stormwater pumping facility, which would be designed to pump the 
100-year storm event out of the pond over a period of 3 days.  (URS 2001.) 

Orchard Removal 

Portions of a 253-acre orchard (or the entire orchard) located on the Bear River 
between the river channel and the levee from SR 70 to the Feather River 
confluence may be removed to increase flood capacity within the levee area.  The 
removal of the orchard would reduce the 100-year water surface elevation by as 
much as 1.2 feet on the Bear River and 0.6 foot on the WPIC.  The land use 
would likely remain as agriculture but would be less intensive.  If it does not 
remain as agriculture, it would need to be maintained so as to preserve the values 
obtained from the orchard removal. (MBK Engineers 2004.) 

Development Projects 

Plumas Lakes Specific Plan 

The Plumas Lakes Specific Plan has been adopted for the southern Yuba County 
area, south of the Olivehurst community.  The plan calls for the development of 
5,200 acres to accommodate the projected growth over the next 20–30 years.  At 
full buildout, the development will provide 12,000 residential homes, in addition 
to business parks, commercial developments, and associated infrastructure.  The 
associated EIR evaluates the effects from this development, as well as the 
infrastructure, including circulation components, water supply and treatment, and 
land use changes. 
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State Route 70 Upgrade Project 

Caltrans approved an EIR for SR 70 improvements that included an upgrade of 
the existing two-lane conventional highway to a four-lane expressway and an 
eventual four-lane freeway to accommodate increasing traffic throughout the 
Marysville corridor, from south of Striplin Road to south of the McGouran 
Parkway overcrossing.  Full buildout of the freeway would include four 
interchanges, located at Striplin Road, East Nicolaus Avenue, Berry/Kempton 
Road, and Feather River Boulevard.  The project will use the existing route as the 
southbound lanes and will construct two new lanes for the northbound freeway 
section. 

Yuba County Motorplex Interchange 

The Yuba County Motorplex Interchange is being implemented to replace the 
existing at-grade intersection of Plumas-Arboga Road and SR 70 with a new 
interchange.  The new interchange replaces the planned Algodon Road 
interchange on SR 70 and is located 460 meters (1,509 feet) south of the existing 
Algodon Road undercrossing on SR 70.  The purpose of the project is to improve 
traffic safety and accommodate existing and projected 20-year increases in traffic 
volumes at the existing intersection of Plumas-Arboga Road and SR 70 and the 
existing at-grade Algodon Road crossing of the UPRR tracks. 

Cumulative Impacts 
Impact Cume-1:  Construction-Related Cumulative Effects 
Resources that would likely be affected during project construction include water 
quality, geology and soils, traffic and transportation, air quality, noise, 
visual/aesthetics, recreation, hazards and hazardous materials, vegetation, 
wildlife, and land use.  These resources would be affected primarily by the 
presence and operation of construction equipment and the placing of fill on or 
adjacent to the Bear River and WPIC levees.  Impacts on these resources would 
be fully mitigated through the adoption of the proposed mitigation measures.  Of 
the projects evaluated, the proposed project’s contribution to the overall 
construction-related cumulative impact would not be considerable relative to the 
contribution made by the other projects.  These projects would be implemented 
over a greater period of time and would result in significant changes in land use.  
With the exception of the short-term effect on transportation, the contributions of 
the levee strengthening and raising elements are not cumulatively considerable. 

Cumulative traffic-related impacts include temporary traffic increase and LOS 
degradation.  Constructing multiple projects in the same timeframe in the same 
area (e.g., Plumas Lakes development, Olivehurst detention basin, orchard 
removal) could result in temporary traffic increases from additional construction 
traffic and from delays caused by construction activities along SR 70 and county 
roads.  The contribution of the proposed project to cumulative traffic impacts 
would be reduced by implementing Mitigation Measure TR-MM-1 (Prepare and 
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Implement a Traffic Control Plan) (Chapter 3) by all relevant jurisdictions.  The 
traffic control plan specifies that the construction contractor will coordinate with 
local public works and planning departments during the final stage of project 
design.  However, the proposed project could still result in a considerable 
contribution to increased traffic and LOS degradation. 

To minimize this cumulative effect, construction projects planned for the same 
timeframe should be coordinated to minimize traffic impacts, and compatible 
traffic control plans should be implemented for all projects.  The successful 
implementation of the mitigation measure presented below would reduce this 
impact to a less-than-significant level. 

Mitigation Measure Cume-MM-1:  Coordinate with Relevant Local 
Agencies to Develop and Implement a Coordinated Construction Plan to 
Reduce Cumulative Traffic Impacts.  The Authority will contact local agencies 
that have projects planned in the same area and have construction schedules that 
overlap with construction of the proposed project.  The Authority will coordinate 
with local agencies responsible for these projects to develop a plan that includes 
the following components: 

� Evaluate roadways affected by construction activities and minimize roadway 
and traffic disturbance and the number of construction vehicles using the 
roadways.  This component may include scheduling some construction 
activities simultaneously or phasing. 

� Prepare compatible traffic control plans for construction projects.  If one 
traffic control plan cannot be prepared, the Authority and relevant local 
agencies will ensure that the traffic control plans for the projects affecting the 
same roadway are compatible.  The traffic control plan can be modeled after 
the plan required for the proposed project. 

Operation 

Impact Cume-1:  Operation-Related Cumulative Effects 
Operation-related cumulative impacts would be limited to changes in flows in the 
WPIC, Bear River, and Feather River.  Once constructed, no additional ground-
disturbing effects are expected, and cumulative effects on vegetation, wildlife, air 
quality, transportation, and other resources, with the exception of hydrology, 
would occur.  Effects on these resources would be limited to the construction 
period. 

Implementation of the proposed project may alter drainage patterns, specifically 
where areas are filled and/or vegetation is removed.  Other projects will likely 
also alter drainage patterns because most would involve the conversion of land to 
impermeable surfaces.  Specifically, within the Plumas Lake Specific Plan, 
approximately 5,200 acres would be developed and would therefore require a 
drainage plan to accommodate additional runoff.  The drainage polices in the 
Plumas Lake Specific Plan indicate that Yuba County and RD 784 will prepare a 
master drainage plan and that protection from a 100-year flood event within 
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specific plan area will be accomplished by providing storage equivalent to the 
volume of developed runoff anticipated from a 100-year, 24-hour storm event.  
This suggests that increasing runoff from within the specific plan area will be 
stored within the plan area and discharged after the event passes.  Regardless, the 
contribution of the proposed project to runoff in the specific plan area would not 
substantially contribute to the total runoff or other ability of current or planned 
systems to safely store and convey stormwaters.  Therefore, this impact is less 
than significant.  No mitigation is required. 

A hydraulic analysis was conducted that addressed the cumulative effect of the 
proposed project with other projects on river surface elevations (MBK Engineers 
2004).   The analysis included the proposed project, and the removal of the 
orchard in the Bear River floodplain downstream of Highway 70.  The analysis 
included an assessment of the 1-in-100 annual exceedance probability (AEP) 
event and the 1-in-200 AEP event.   

The 1-in-100 AEP event hydraulic analysis indicates a peak stage reduction on 
the Bear River of 0.47 feet at river mile (RM) 3.22 and a peak stage reduction of 
0.54 feet during the 1 in 200 AEP event.  For the Feather River, the 1 in 100 AEP 
event hydraulic analysis indicates a peak stage increase of 0.05 feet RM 11.75 for 
the 1 in 100 AEP and an increase of 0.06 feet for the 1 in 200 AEP event.  (RM 
11.75 is located just downstream of the confluence with the Bear River.)   This 
increase in stage attenuates to no change in stage shortly downstream of RM 
11.75.   The slight increase in the water surface elevation on the Feather River is 
the result of removing the orchard and resulting increase in hydraulic efficiency 
of the Bear River channel.   

The cumulative impact on flood control to downstream levee districts is 
considered less than significant because the increase in Feather River stages 
would be slight and would quickly return to preproject levels.  The cumulative 
impact on flood control to the adjacent levee district (RD 1001) is expected to be 
beneficial because of the reduction in the surface elevation of the Bear River 
during the 1 in 100 AEP event and 1 in 200 AEP event.   No mitigation is 
required.  

Growth-Inducement 
This section presents a discussion of the potential growth-inducing impacts of the 
proposed project.  A project is considered growth-inducing if it directly or 
indirectly fosters economic or population growth or encourages other activities 
that cause significant environmental effects (State CEQA Guidelines 15126[d]). 

Population and development growth rates in Yuba County are expected to 
increase over the next 15–20 years, primarily as a result of development in the 
southern portion of Yuba County (Table 6-1).  Yuba County is expected to 
increase by approximately 1,000 people per year, as projected by the California 
Department of Finance.  This growth is the result of several factors, especially 
the rising costs of housing in adjacent Sacramento and Placer Counties combined 
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with the increased rate of immigration to the greater Sacramento area.  Southern 
Yuba County, just north of Sacramento County, is viewed as an area with the 
potential to provide less expensive new housing than is currently provided in 
areas such as Roseville and Natomas. 

Table 6-1.  Population Estimates for Yuba County 

Year 2000 2005 2010 2015 2020 

Population 60,800 66,000 71,400 76,300 81,900 

Source:  California Department of Finance, Interim County Projections, Estimated 
July 1, 2000, and Projects for 2005, 2010, 2015, and 2020. 

 

Plumas Lakes Specific Plan proposes to develop up to 5,300 acres in the Plumas 
Lakes area just south of Olivehurst and Marysville.  This development includes 
residential uses, as well as supportive infrastructure, such as schools, parks, 
commercial development, and open space.  (Yuba County 1993.)  Both the Yuba 
County Planning Commission and the Yuba County Board of Supervisors 
adopted the plan in the fall 1993. 

In the event the improvements to the Bear River and WPIC levees are not 
completed, it is possible that FEMA will designate the areas protected by these 
levees as being within a flood hazard zone (i.e., within the 100-year floodplain).  
If the area is mapped by FEMA as a flood hazard zone, approved residential and 
commercial development may be substantially curtailed or may cease. 

The goal of the proposed project is to provide the areas protected by the Bear 
River and WPIC levees with 100-year flood protection.  A result of providing 
100-year flood protection will be the continued residential and commercial 
development in the Plumas Lakes area.  (Construction in this area commenced in 
2002 and is expected to continue through 2020).  The proposed project would 
enhance flood protection in the Plumas Lakes area and ultimately result in FEMA 
certifying the Bear River and WPIC levees as providing 100-year flood 
protection.  In turn, the Plumas Lakes area would not be mapped within a flood 
hazard zone, which would eliminate an obstacle to continued development in the 
area.  The Bear River and WPIC levee improvements are therefore considered 
growth inducing. 

Decisions regarding residential, commercial, and other development in the area 
protected by the WPIC and Bear River levees have been made, and the 
environmental effects of these actions have been previously evaluated and 
disclosed.  At the time the Plumas Lake Specific Plan was approved, the Plumas 
Lakes Specific Plan EIR (Yuba County 1993) indicated that development within 
the Plumas Lakes area would result in a significant impact on domestic water 
treatment facilities, wastewater treatment facilities, traffic, and air quality. 
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Significant Irreversible Environmental Changes 
Section 15126[c] of the State CEQA Guidelines requires EIRs to include a 
discussion of significant irreversible environmental changes that would result 
from the project. 

Constructing the proposed project would result in the commitment of 
nonrenewable natural resources, such as concrete, aggregate, steel, quarried rock 
and fill, and petroleum products for construction of the slurry cutoff walls, 
seepage berms, relief wells, and bank armor.  The proposed project is not 
expected to require an additional commitment of nonrenewable resources greater 
than the amount used for levee inspection and maintenance. 
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Chapter 7 
Alternatives 

Introduction 
This chapter provides a comparative evaluation of the potential environmental 
effects of the proposed project relative to the project alternatives.  A description 
of each alternative evaluated in this chapter is included in Chapter 2, 
“Description of the Proposed Project and Alternatives.”  The alternatives are: 

� Alternative 1—No Project, 

� Alternative 2—Levee Reinforcement Using Alternative Treatment Method, 
and 

� Alternative 3—Levee Reinforcement and Raising to Provide 200-Year Flood 
Protection. 

The following discussions describe the alternatives screening process used in this 
planning effort and the differences in the environmental effects expected under 
each alternative compared to the proposed project.  Tables 7-1–7-16 provide a 
detailed comparison of these effects for each resource evaluated in this EIR.  
These tables are located at the end of the chapter. 

As indicated in Chapter 2, “Description of the Proposed Project and 
Alternatives,” two actions (strengthening and raising) were evaluated that may or 
may not be implemented simultaneously.  In addition, the project area was 
divided in two sections (the Upper Bear River and WPIC and the Lower Bear and 
Feather Rivers) for purposes of this EIR.  Generally, the impacts associated with 
constructing and operating these options are similar.  The only substantive 
differences are the greater effects on vegetation and wildlife as a result of greater 
ground-disturbing activities and the greater potential to adversely affect water 
quality associated with the construction of levee improvements.  For purposes of 
comparing the Proposed Project with the alternatives, it was assumed that the 
proposed project included strengthening the WPIC, Bear River, and Feather 
River levees and raising portions of the Bear River and WPIC levees. 
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Alternatives Screening Process 
An EIR must describe a range of reasonable alternatives to the project or to the 
project location that would feasibly attain the basic project objectives while 
avoiding or substantially lessening the significant environmental effects of the 
project.  Alternatives may be eliminated from detailed consideration in the EIR if 
they fail to meet the basic project objectives, are determined to be infeasible, or 
cannot be demonstrated to avoid or lessen significant environmental impacts. 

The alternatives evaluated in this EIR are the result of a thorough evaluation 
process initiated to provide adequate flood protection for existing residents and 
meet future needs of the community, including planned development.  The 
alternatives development and screening process for the WPIC, Bear River, and 
Feather River levee improvements began in 2003.  Geotechnical sampling was 
conducted in early 2004 to determine the range of issues associated with the 
levees and assist in the development of feasible improvement options.  Specific 
treatments were recommended for the various reaches that would eliminate 
seepage issues.  Several treatment options were identified that met the screening 
criteria.  A combination of these options was selected as the preferred alternative.  
The alternatives developed include implementation of another combination of 
treatments and the improvement of the levees to meet 200-year storm event 
standards. 

Alternative 1—No Project 
The no-project alternative assumes that the current condition of the existing 
levees would be maintained.  Construction-related impacts were assumed not to 
occur as a result of implementation of this alternative; therefore, this alternative 
would generally result in impacts less than those resulting from implementation 
of the proposed project.  With the exception of impacts resulting from levee 
instability, there are no operation-related impacts associated with this alternative. 

Alternative 2—Levee Reinforcement Using 
Alternative Treatment Methods 

Alternative 2 would include implementation of levee improvements along the 
WPIC, Bear River, and Feather River levees.  These treatments would be 
different than the treatments implemented under the proposed project but would 
disturb generally the same areas. 

Most of the construction-related effects of Alternative 2 would be the same as 
under the proposed project because of the similarities between the treatment 
locations, time of construction, and area disturbed.  However, Alternative 2 
would generally have lesser environmental impacts upon completion of 
construction because the DSM cutoff wall would be buried within the levee and 
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would not result in impacts outside the existing levee footprint.  In areas where 
the levee is raised, impacts upon completion of construction would be the same 
as those resulting from the implementation of the proposed project. 

Construction-related impacts are expected to be less than under the proposed 
project and include effects on water and air quality as a result of decreased 
movement of soil materials.  The construction-related impacts on the remaining 
resources would be similar to the proposed project. 

No operation-related impacts are expected to be greater than under the proposed 
project.  The DSM cutoff wall would have fewer impacts than the relief wells 
and seepage berm, which would be constructed under the proposed project, 
because it would not be seen, would not require maintenance, and would not 
extend outside the existing levee footprint.  All other impacts would be the same. 

In summary, this alternative would have fewer overall impacts than the proposed 
project because there would be less ground disturbance and conversion. 

Alternative 3—Levee Reinforcement and Raising to 
Provide 200-Year Flood Protection Alternative 

Alternative 3 would include the implementation of flood control improvements 
that would provide 200-year storm event protection.  The actions associated with 
this alternative are the same as those described under the proposed project 
(Chapter 2) but would also include the raising of the levees to meet freeboard 
standards.  This raising would result in the importation and movement of more 
soil materials than the proposed project and the extension of the levee footprint, 
which would result in the conversion of additional land to levee. 

Many of the construction-related effects of Alternative 3 would be greater 
because of the much larger area that would be disturbed during construction and 
the longer duration of construction when compared to the proposed project. 

Construction-related impacts occurring under Alternative 3 that are expected to 
be greater than under the proposed project include emissions of NOx and other air 
contaminants, potential loss of or disturbance to additional special-status plant 
and wildlife species, direct loss of terrestrial and aquatic habitat, potential for 
disturbance to more cultural resources, and greater potential for erosion and 
reduced water quality.  Most of these effects would be greater than the proposed 
project because a larger area would be disturbed during construction and more 
borrow materials would be used.  The impacts on special-status plant and wildlife 
species and terrestrial habitat that would occur under Alternative 3 would be 
similar to those affected by the proposed project.  However, the extent of effects 
on these resources would be greater because of the larger area disturbed. 




