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M&T CHICO RANCH/LLANO SECO RANCHO PUMPING PLANT
MAINTENANCE OF CHANNEL ALIGNMENT RIVER MILE 192.5
FINAL ENVIRONMENTAL ASSESSMENT/INITIAL STUDY
1.0

INTRODUCTION

1.1

BACKGROUND

As part of an effort to reduce the risk of mortality to native anadromous salmonids including
special-status species within the Sacramento River Basin, the M&T Chico Ranch/Llano Seco
Rancho fish screen and pumping facility, was relocated from Big Chico Creek to the Sacramento
River during 1997. The relocated diversion was designed with a state-of-the-art fish screen
system, which supplies the ranches and other downstream users including state wildlife areas,
federal wildlife refuges, and other downstream wildlife management areas with a total capacity
of 150 cubic feet per second (cfs). As part of the relocation, the M&T Chico Ranch/Llano Seco
Rancho agreed not to divert 40 cfs of their long held water right from Butte Creek (October 1
through June 30) to support Butte Creek fisheries as long as replacement water would be
guaranteed from the Central Valley Project at the new diversion located on the Sacramento
River.
The M&T Chico Ranch/Llano Seco Rancho pumping facility is located downstream of the
confluence of Big Chico Creek and the Sacramento River, on the east bank of the Sacramento
River just south of the Bidwell-Sacramento River State Park at RM 193 approximately 6-miles
southwest of the City of Chico (Figure 1-1, Figure 1-2, and Figure 1-3 ). The outfall for the
City of Chico wastewater treatment plant (WWTP) is located about 300 feet downstream from
the M&T Chico Ranch/Llano Seco Rancho pumping facility. The M&T Chico Ranch/Llano
Seco Rancho pumping facility provides a reliable water supply to approximately 15,000-acres of
farmland and refuge land, including over 4,000-acres of wetlands owned or managed by the U.S.
Fish and Wildlife Service (USFWS) and the California Department of Fish and Game (CDFG).
Accordingly, USFWS and CDFG have a vested interest in maintaining the viability of the M&T
Chico Ranch/Llano Seco Rancho pumping facility.
Sediment deposition poses a threat to the normal operation of the M&T Chico Ranch/Llano Seco
Rancho diversion. An upriver gravel bar adjacent to the Bidwell-Sacramento River State Park
migrates toward the vicinity of the fish screened diversion and WWTP outfall. As a result of
continued sediment deposition and increased river meander, the intake screens could potentially
be covered by sediment, which could cause a reduction in sweeping velocities across the screens
(parallel to screen). A reduction in sweeping velocities would render the screens out of
compliance with the National Oceanographic and Atmospheric Administration’s National
Marine Fisheries Service (NMFS) and the CDFG fish screen criteria. Immediately downstream
of the M&T Chico Ranch/ Llano Seco Rancho diversion facility, the City of Chico WWTP
outfall diffusers also are threatened by the ongoing sediment deposition associated with the
upriver gravel bar and river migration.
This joint environmental assessment (EA) and initial study (IS) has been prepared to assist the
USFWS, CDFG, M&T Chico Ranch and Llano Seco Rancho with developing an action/project
to assess and document potential impacts associated with maintaining the viability of the M&T
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Chico Ranch/Llano Seco Rancho pumping facility. Because actions evaluated in this document
would occur on federal property, would be fully or partially funded by federal agencies, and
would require federal permits and approvals, environmental documentation under the National
Environmental Policy Act (NEPA) is required. Compliance with the California Environmental
Quality Act (CEQA) also is required because the project is funded by the California Bay-Delta
Authority (CBDA) and requires permitting approval from several state agencies including
CDFG. Appendix A provides the CEQA checklist.

Figure 1-1.

Regional Map
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Figure 1-2

Vicinity Map
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Figure 1-3

Location
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This EA/IS describes the Environmental Setting/Affected Environment, identifies and discloses
potential environmental impacts, presents feasible measures to reduce or avoid potential
environmental damage, presents mitigation/avoidance measures to be implemented as part of the
Proposed Action/Project and identifies a range of reasonable alternatives to the Proposed
Action/Project.

1.2

CALFED TIERED DOCUMENT

This joint EA/IS is a tiered environmental compliance document of the CALFED Bay-Delta
Program (CALFED) and adopts appropriate provisions of the CALFED Record of Decision
(ROD). Within the context of environmental compliance, when a broad environmental impact
analysis has been prepared and a subsequent narrower analysis is then prepared on an
action/project included within the entire program or policy, the subsequent analysis need only
summarize the issues discussed in the broader analysis and incorporate discussions from the
broader analysis by reference, which is referred to as tiering. Tiered documents focus on issues
specific to the subsequent action/project and rely on the analyses of issues already decided in the
broader programmatic review (CALFED 2000c).
A programmatic environmental document is frequently used to evaluate new programs, analyze a
series of actions that are part of a larger project, or consider broad policy alternatives and
programmatic mitigation measures. Programmatic documents are especially important in
evaluating the "system-wide" impacts of multiple actions. If it is determined that a proposed
action was not fully addressed in the programmatic environmental document, a tiered document
should be prepared to address details and site-specific factors of the action.
The CALFED Program began during May 1995 to address the complex issues that surround the
San Francisco Bay and San Joaquin/Sacramento River Delta. It is a cooperative, interagency
effort of 18 state and federal agencies (Signatory Agencies) with management or regulatory
responsibilities for the San Francisco Bay-Delta (Bay-Delta) and was established to develop a
long-term comprehensive plan that would restore ecological health and improve water
management for beneficial uses of the Bay-Delta system. The CALFED Program evaluated
environmental effects of a range of alternatives, including provisions for fish and wildlife habitat
restoration by preparing a programmatic environmental impact statement/environmental impact
report (PEIS/EIR) (CALFED 2000a) and ROD (CALFED 2000c) in accordance with NEPA and
CEQA.
An Action Specific Implementation Plan (ASIP) also has been prepared as part of the Proposed
Action/Project. The purpose of an ASIP is to provide a single document for resource agencies,
including NOAA Fisheries, USFWS, and CDFG to use when determining project-level
compliance with the federal Endangered Species Act (ESA), California Endangered Species Act
(CESA), and the Natural Community Conservation Planning Act (NCCPA). An ASIP also is
intended to ensure that CALFED Program actions are consistent with the Multi Species
Conservation Strategy (MSCS), which includes ecosystem and recovery goals. A CALFED
Program action is a project/action or group of actions that were anticipated, and therefore
covered by the PEIS/EIR (CALFED 2000a). CALFED Program actions were, are, and will
continue to be identified based on whether the action/project meets CALFED Program goals and
M&T Chico Ranch/Llano Seco Rancho Pumping Plant
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objectives. All CALFED Program actions are approved, funded, or implemented by CALFED
Signatory Agencies.
Programmatic-level actions, impacts, mitigation measures, and monitoring requirements for the
CALFED Program are described in the CALFED PEIS/EIR (CALFED 2000a) and ROD
(CALFED 2000c). Projects and activities implementing specific CALFED actions require
separate, project-level environmental analyses tiering from the PEIS/EIR. The CALFED ROD
states… “for actions contained within the Preferred Program Alternative that are undertaken by
a CALFED Agency or funded with money designated for meeting CALFED purposes,
environmental review would tier from the Programmatic EIS/EIR. These actions would be
carried out in a manner consistent with the ROD and incorporate mitigation strategies contained
in Appendix A to this ROD.” Appendix A to the CALFED ROD begins by stating… “The
CALFED Agencies commit to considering and adopting the following mitigation measures where
appropriate in development and implementation of project specific actions. The mitigation
measures address short-term, long-term, and cumulative effects of the CALFED Program.”
The purpose of the CALFED Program is to develop and implement a long-term comprehensive
plan to restore the ecological health and improve water management for beneficial uses of the
Bay-Delta system (CALFED 2000a). The selected CALFED alternative comprises a set of
broadly described programmatic actions intended to help agencies set the long-term direction of
the 30-year CALFED Program and make decisions on broad methods to meet program purposes.
Programmatic actions include the Levee System Integrity Program, Water Quality Program,
Environmental Restoration Program, Water Use Efficiency Program, Water Transfer Program,
Watershed Program, and Storage and Conveyance Program.
1.3

FINAL ENVIRONMENTAL ASSESSMENT/INITIAL STUDY

The purpose of public review Draft EA/IS was to receive comments from interested parties on its
completeness and adequacy in disclosing potential environmental impacts of the Proposed
Action/Project.
This Final EA/IS has been prepared following the close of the Draft EA/IS public review period
and includes the comments received on the Draft EA/IS and responses to those comments, and
clarifications or further explanations of information provided in the Draft EA/IS.
The United States Fish and Wildlife Service (USFWS), as the lead agency under the National
Environmental Policy Act (NEPA), is responsible for finalizing the EA and issuing a Finding of
No Significant Impact (FONSI). The California Department of Fish and Game (CDFG), as the
lead agency under California Environmental Quality Act (CEQA), is responsible for approving
the IS and issuing a Mitigated Negative Declaration (MND).
1.3.1

DOCUMENT REVIEW AND AVAILABILITY

The Draft EA/IS was available for a 30-day public review period at the following locations:
Butte County Library, Chico Branch, 1108 Sherman Avenue, Chico, California 95926;
Willows Library, 201 N Lassen Street, Willows, California 95988;
California Department of Fish and Game, 2545 Zanella Way, Suite F, Chico, CA 95928;
M&T Chico Ranch/Llano Seco Rancho Pumping Plant
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United States Fish and Wildlife Service, Sacramento National Wildlife Refuge Complex,
752 County Road 99W Willows, California 95988; and
Ducks Unlimited Website, http://ducks.org/Page2444.aspx.
In addition, the Notice of Availability of the Draft EA/IS was distributed to the Sacramento
River Conservation Area Forum (SRCAF) Technical Advisory Committee, which consists of
approximately 300 individuals and organizations with interests in the region, and was published
in the following newspapers:
Sacramento Valley Mirror – August 4 2007
Willows Journal – August 8, 2007
Chico Daily Enterprise – August 8, 2007
1.3.2

COMMENTS RECEIVED

A total of ten comment letters were received on the Draft EA/IS. The comment letters and the
responses to comments are included in this Final EA/IS as Appendix H.
Changes to the Draft EA/IS are intended to provide additional clarification regarding proposed
project elements and/or analyses, incorporate additional detail regarding proposed project
features or mitigation measures and make minor corrections. The changes to the document do
not alter the impact conclusions that were presented in the Draft EA/IS.
Based on the number of comments received questioning the time period associated with
implementation of the Proposed Action/Alternative, additional clarification was needed in
Section 2.2.3, “Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment plus
Dredging.” Specifically, the Section 2.2.3.2, “Proposed Project/Action Lifespan” was added to
clarify: (1) the need to implement immediate measures to maintain water supply to the pumping
facility; (2) the rock toe revetment would be removed after five years, unless incorporated into
the long-term project; (3) and the need for independent environmental review of the long-term
project. Newly added Section 2.2.3.2, “Proposed Project/Action Lifespan” also clarifies that if
elements of the Proposed Action/Project are retained in the long-term project (i.e., the revetment
would not be removed or periodic dredging would occur), then additional mitigation measures
would be proposed to compensate for potential long-term impacts.
Additional analyses were provided throughout the document to clarify that potential impacts
associated with revetment removal would be less than significant with mitigation incorporated.
Specifically, removal of the rock revetment after the five-year planning period would result in
impacts similar to those associated with construction of the revetment. Additionally, these
impacts would be mitigated in similar manner to those mitigation measures implemented for
construction of the revetment.
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1.4

PURPOSE AND NEED

The M&T Chico Ranch and Llano Seco Rancho proposes to implement measures to maintain
viability of the M&T Chico Ranch/Llano Seco Rancho pumping facility to pump and deliver
water to agricultural lands, USFWS Refuge and easement lands, and CDFG Wildlife Areas,
while meeting all current fish screen criteria and obligations over a 5 year period.
Sediment deposition has, and continues to pose a threat to normal operation of the existing
diversion. An encroaching gravel bar adjacent to Bidwell-Sacramento River State Park is
migrating toward the vicinity of the diversion and WWTP outfall at an unpredictable rate.
Additionally, the river is meandering away from the pumping facility and the WWTP outfall,
which could isolate the facilities from the Sacramento River. As a result of continued sediment
deposition and increased river meander, the intake screens could potentially become covered by
sediment and no longer maintain sufficient sweeping velocities parallel to screen, which would
render the screens inconsistent with the NOAA Fisheries’ and the CDFG’s fish screen criteria.
Operation of the facility in this fashion could result in an impact to anadromous salmonids in the
Sacramento River and Big Chico Creek and would result in a need to curtail pumping and water
delivery.
The increased river meander and continued sediment deposition upstream of the diversion
facilities would continue to reduce the efficiency and reliability of the M&T Chico Ranch/Llano
Seco Rancho pumping facility, as well as the City of Chico WWTP outfall. The rate at which
the sediment is accumulating near the fish screened intake is unknown and is dependant on flow
conditions in the Sacramento River (the gravel bar growth and rate of migration is accelerated
during wet years). Because meandering rivers provide natural ecosystem processes resulting in
high habitat value for terrestrial and aquatic species, including anadromous salmonids, the
current situation near the M&T Chico Ranch/Llano Seco Rancho diversion facilities and City of
Chico WWTP outfall results in potential conflict between beneficial uses of Sacramento River
water. Therefore, the Proposed Project/Action represents a compromise between agricultural,
and fish and wildlife beneficial uses of the Sacramento River.

1.5

PROJECT SETTING AND LOCATION

The study area is located in both Glenn and Butte counties, just west of the confluence of Big
Chico Creek on the Sacramento River (Figure 1-3). The study area is rural and surrounded by
agricultural lands, a national wildlife refuge, a California state park, and undeveloped land. A
portion of the study area is within the Sacramento River National Wildlife Refuge (SRNWR),
which is owned and operated by USFWS. The proposed project involves placement of
longitudinal rock toe and tree revetment on the west bank of the Sacramento River at river mile
192.5 to stabilize bank erosion and removal of a portion of the gravel bar on the east bank
adjacent to the Bidwell-Sacramento River State Park. Spoils resulting from the proposed gravel
bar removal are anticipated to be deposited just inside the east flood levee on the M&T Ranch
property. The site can be located on the U.S.G.S Ord Ferry Quadrangle, Section 2 of T21N
R1W, and is displayed on Figures 1-1, 1-2, and 1-3.
The M&T Chico Ranch/Llano Seco Rancho pumping facility provides a reliable water supply to
approximately 15,000-acres of farmland, refuge land, and wildlife management areas including
M&T Chico Ranch/Llano Seco Rancho Pumping Plant
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over 4,000-acres of wetlands owned or managed by the USFWS and CDFG, which provides
wetland habitat for waterfowl and other species. The M&T Chico Ranch/Llano Seco Rancho
pumping facility location is just downstream of the confluence of Big Chico Creek and the
Sacramento River, on the east bank of the Sacramento River just south of the BidwellSacramento River State Park at RM 193, approximately six miles southwest of the City of Chico.
The outfall for the City of Chico WWTP is located about 300 feet downstream from the M&T
Chico Ranch/Llano Seco Rancho pumping facility.
The project area is within the Sacramento River Conservation Area (SRCA) also called the
SB1086 Program. The SRCA currently is administered by the Sacramento River Conservation
Area Forum (SRCAF). The project area is at the upstream end of Reach 3 – Chico Landing to
Colusa, and is within the inner zone or active meander of the reach. Based on evaluations of
aerial photographs taken over the previous 10 years, the river has migrated away from the pumps
at a rate of 20 to 60 feet per year. If the current rate of migration continues, the functionality of
the existing pumping facility could be compromised.
The goal of the SRCA Program is to preserve remaining riparian habitat and reestablish a
continuous riparian corridor along the Sacramento River. The objective of the SRCA Inner Zone
management is to retain downstream movement of point bars and the natural river meander. The
SCRA recognizes there are places along the Sacramento River where bank stabilization would be
necessary to limit meander in the inner river zone. This limitation takes into consideration the
need to protect existing land uses, including agriculture, and structures such as buildings,
bridges, pumping plants, and flood management structures from bank erosion.
In response to the potential occlusion of the M&T Chico Ranch/Llano Seco Rancho diversion
facility, the California Bay-Delta Authority (CBDA) requested that a team of multidisciplinary
experts be consulted to provide a long-term proposal that is functional and able to be permitted
by responsible regulatory agencies. This multidisciplinary team of experts and stakeholders is
the Steering Committee for the project.
The overall purpose of the committee is to provide a balanced and unbiased view of the issues, to
characterize the status of knowledge of the project, and to identify and prioritize key scientific
issues associated with the project. The Steering Committee will guide development of the
project ensuring that any further actions would consider the necessary objectives and parameters
to maintain an effective, fish friendly diversion at the M&T Chico Ranch/Llano Seco Rancho
pumping plant. The Steering Committee is charged with investigating innovative diversion
techniques, fish protection, and natural riverine processes.
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2.0

DESCRIPTION OF THE ALTERNATIVES

2.1

PROJECT ALTERNATIVES AND ASSUMPTIONS

This document serves as a joint NEPA/CEQA compliance document. Much of the
documentation and processing requirements for both acts are similar. Under CEQA the primary
focus is on the disclosure of impacts and establishment of detailed mitigation measures
containing a verified timing component. The CEQA analysis emphasizes a preferred project,
with a secondary review of alternatives. However, under NEPA, the emphasis is on full
disclosure of effects, with parallel analysis of project alternatives. Project alternatives have been
evaluated in equal detail throughout this EA/IS. The Steering Committee developed an
alternative selection matrix and each alternative was evaluated using a 5-year time frame. The
alternatives were evaluated using equal criteria and inherent assumptions regarding river
meander and sediment accumulation. Table 2-1 details the selection criteria used to identify and
dismiss potential alternatives.
Table 2-1.

Evaluation of Bank Stabilization Measures Alternatives
Alternative
B

A

Evaluation Criteria
Maintain Ability to Pump
and Deliver Water over a
5-year time frame
Meets NOAA and CDFG
Fish Screen Criteria

Environmental Effects

Social and Economic
Effects
Degree of Public
Controversy
Time to Design and
Construct
Work in Water
Post Project Removal of
Physical Structures

Dredging/ Material
Removal

No Action

C
1,520-feet Rock Toe and
Tree Plus Dredging/
Material Removal

Potential Unquantifiable

Yes

Yes

Potentially No

Yes

Yes

Potentially:
Critical
Habitat,
Special
Status
Species,
Sensitive
Natural
Communities

Potentially:
Critical Habitat, Special
Status Species, Sensitive
Natural Communities

No

No

High

High

High

NA

2-Weeks

2-Weeks

NA

Yes

Yes

NA

NA

Yes

Potentially yes, if pumping
functionality is compromised, no
water would be delivered to
refuges, impacts to Critical
Habitat, Special Status Species,
Sensitive Natural Communities
Potential loss of agricultural
production,
Unquantifiable
economic loss,

Each of the alternatives was identified by the Steering Committee as a temporary solution to the
bank erosion and gravel deposition occurring in the Action/Project Area until a permanent
solution can be identified and implemented. The lifespan of the temporary solution (i.e., the
Proposed Action/Project) was intended to be five years. A long-term solution has not yet been
identified, but would undergo a separate and independent environmental compliance process.
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2.2
2.2.1

ALTERNATIVES
No Action/Project Alternative

In addition to impacts of action-oriented alternatives, the lead agency is required under both
NEPA and CEQA to consider environmental impacts of the No Action/Project Alternative. The
No Action/Project Alternative was developed to meet the requirements of NEPA and CEQA and
to serve as a baseline for assessing the impacts of proposed actions. The No Action/Project
Alternative includes the actions, practices, and land uses that would be assumed to occur at the
project site without Federal funding authorized by the CALFED Program. Under the No
Action/Project Alternative alternate sources of funding would be necessary before M&T Chico
Ranch/Llano Seco Rancho could implement the maintenance activities required to ensure that
fish screening criteria to be met.
For the purpose of this evaluation, the No Action/Project Alternative is considered the worst-case
alternative with no funding provided to maintain the M&T Chico Ranch/Llano Seco Rancho
pumping capabilities. Under the No Action/Project alternative, if M&T Chico Ranch/Llano Seco
Rancho is unable to pump water from the Sacramento River, the ranches could divert water from
Butte Creek in accordance with the 1991 agreement for the relocation of pumping plant to the
Sacramento River. The change of place of use from the Sacramento River to Butte Creek could
potentially impact listed species such as Chinook salmon. The No Action/Project alternative
would result in continued erosion of the right (west) bank, and growth of the in-channel gravel
bar upstream of the diversion. In addition, maintenance of the existing pumping facility would
be restricted to normal maintenance of existing facilities such as debris removal.
The No Action/Project Alternative would adversely affect the ability of the pumping facility to
deliver adequate water supplies to the ranches, state wildlife areas, federal wildlife refuges, and
other downstream wildlife management areas that depend on the pumps for their water supply
while meeting existing fish screening criteria. In accordance with the agreement to provide flows
for fisheries and wildlife purposes associated with the relocation of the M&T/Parrott Pumping
Plant (1991 Agreement) (M&T Chico Ranch et al. 1991), if M&T Chico Ranch/Llano Seco
Rancho’s ability to pump water from the Sacramento River is lost, flows in Butte Creek
dedicated under the 1991 Agreement likely would be reduced, which could potentially impact
listed species utilizing Butte Creek such as spring-run Chinook salmon. The water retained at the
M&T Chico Ranch/Llano Seco Rancho would be sufficient to irrigate 1,000-acres of farmland or
managed wetlands and would be critical to the economic viability of the ranch. Additionally,
continued gravel bar migration downstream on the east (left) bank of the river, could
compromise the operation of the City of Chico’s WWTP outfall. The time frame used to analyze
all alternatives is 5-years (pers. comm., Steering Committee 2005). Based on observed erosion
rates at the site between 1996 and 2006, (annual erosion rates have ranged from about 20 to 60ft/year, with up to 100-feet per year during wet winters), erosion could be between 100 and 500feet over the five-year period. Analysis of sediment transport and deposition at the bar upstream
of the M&T Chico Ranch/Llano Seco Rancho pumping facility (Ducks Unlimited 2004)
indicated that the average annual rate of deposition was likely to be about 43,000 tons.
This alternative has the potential to affect in-river critical habitat, special status species, and
sensitive natural communities.
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2.2.2

Dredging Only Alternative

This alternative would entail removing gravel bar material from the river to allow parallel
sweeping flows at the pumping site in order to maintain the functionality of the pumping facility
while continuing to meet NMFS and CDFG fish screen criteria. This alternative would not
address the potential impact to the facility resulting from river meander. The gravel bar removal
would occur in three steps, which were used successfully at the site during 2001 (CDFG and City
of Chico 2001).
The 3-step process is detailed below:
1. A temporary stream crossing over Big Chico Creek would be constructed to provide
heavy equipment access to the site from the M&T Chico Ranch/Llano Seco Rancho. The
crossing would extend from an existing access road on the M&T Chico Ranch/Llano
Seco Rancho across Big Chico Creek to the gravel bar. This crossing would include one
or more corrugated metal culverts covered with gravel fill (Figure 2-1), which could be
obtained from the gravel bar itself. The crossing would be a 15 to 20-foot wide road bed
at the top and would extend about 60 to 80 feet across the span of Big Chico Creek and
would meet NMFS and CDFG stream crossing criteria by utilizing the Stream Simulation
Design Method (CDFG 2002; NMFS 2001). The crossing would be removed after
construction activities have been completed and the original shoreline contours restored.
Some gravel would be left in the creek after removing the culverts. On the gravel bar the
stream crossing would extend to the construction site in the center of the bar via a
compacted gravel pathway. This pathway would require some brush and small tree
removal for a short distance (about 50-feet) from the crossing to the open bar. Upon
project completion this pathway would be restored to its original state including
necessary grading and replanting within the pathway.
2. The excavation area inside the gravel bar would be excavated to about 5-feet below the
fall low-flow (4,000 cfs Sacramento River Flow) water surface elevation. During
excavation, a 5 to 10-foot berm would be left on the outer edge of the dry bar to separate
the Sacramento River and Big Chico Creek from the construction activities. This
technique would reduce or eliminate any turbidity caused by the re-suspension of sands
and silts during construction. This buffer would isolate turbid seep water in the
excavation area from the Sacramento River and Big Chico Creek during construction.
Silt would settle in the excavation area and would be subject to re-suspension when high
flows capture the area during the winter-spring period.
3. Winter flood flows would complete the reconfiguration of the bar by inundating the
excavated area and scouring the outer berm. The gravel removed from the bar would be
relocated to a spoils area located approximately 1,000 feet to the east on the M&T Ranch
property. The spoils site is located within the floodplain of the river, at an existing gravel
storage area. The storage site would not significantly alter floodplain capacity. Gravel
and sands from the bar would be dispersed evenly over the storage area and sloped
toward the water to alleviate any ponding and eliminate low areas that may pond after
flooding and potentially strand juvenile salmon, splittail, and other fishes. The gravel and
sand would be made available only for river and floodplain restoration activities at a
future date. If gravels are removed from the storage site, it would be in a progression
from the downstream to the upstream end of the storage area, while maintaining the
drainage gradient.
M&T Chico Ranch/Llano Seco Rancho Pumping Plant
Temporary Maintenance Project

2-3

Final EA/IS
October 2007

Description of the Alternatives

Figure 2-1.

Big Chico Creek: Channel Crossing Concept
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As mitigation for loss of riparian bar habitat, M&T Chico Ranch/Llano Seco Rancho will restore
removed trees and shrubs at the affected area. Specifically, CDFG, State Parks, and the
contractor for the gravel bar removal have had discussions regarding the location and quantity of
riparian vegetation that will be impacted during the project. Prior to gravel bar excavation, the
contractor, and CDFG and State Parks representatives will visit the site to identify an access and
regress route that will be located and clearly marked to minimize damage to the riparian species.
At the identified crossing site, if impacts to established vegetation (2-3 years+) is unavoidable
restoration will involve removing and setting aside the impacted plants and surrounding soil for
replanting at the site(s) of their removal upon completion of the gravel operation. For
unavoidable loss of riparian saplings, mitigation will occur at the site of impact.
Material removal of about 156,000-tons could be expected to occur approximately every four
years, or once within the five-year project implementation period. The limits of the proposed
excavation, which are shown in Figure 2-2, were developed from the topography surveyed
during 2006 by Mussetter Engineering Incorporated (MEI). The entire excavation will occur
within the Sacramento River channel. Specifically, the eastern boundary of the proposed
excavation will overlap with the eastern boundary of the excavation conducted during 2001
(CDFG and City of Chico 2001), which is at or below the ordinary low water elevation of the
Sacramento River as defined by the area below permanently growing riparian vegetation. The
ordinary low water elevation is the extent of lands administered by the Bidwell-Sacramento
River State Park. The proposed depth of excavation is one foot lower than the previous
excavation conducted in 2001, which was excavated to 110 feet msl (CDFG and City of Chico
2001). Therefore, the proposed excavation corresponds to an elevation of approximately 109
feet. However, the excavated volume, as well as the upstream, downstream, and lateral extent of
the excavation would be less than the 2001 excavation. The total volume of excavation is
estimated at approximately 115,000 yd3 (156,000 tons). The proposed excavation should extend
from approximately cross section 10, shown in Figure 2-2 and continue downstream until it
intersects the 109-foot contour between cross sections 1 and 2 (Figure 2-2).
This alternative has the potential to affect critical habitat, special status species, and sensitive
natural communities.

2.2.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment plus
Dredging

In addition to dredging the gravel bar on the east bank of the Sacramento River upstream of the
M&T Chico Ranch/Llano Seco Rancho pumping facility, this alternative would place 1,520-feet
of rock toe and tree revetment on the west side of the river and remove gravel on the east side of
the river. The location of the proposed longitudinal stone toe and tree revetment is presented in
Figure 2-3. The length of the revetment was based on a review of banklines from 1935 through
October 2006 (Figure 2-4) and was agreed upon by the Action/Project Steering Committee. All
of the banklines indicated on Figure 2-4 are for the west bank only and are presented for
illustrative purposes only because some of the banklines were surveyed while others were
digitized in a Geographic Information System (GIS) from historic aerial photographs. Since
1996, the apex of the bend on the west bank of the river has retreated approximately 320 feet,
with an average annual rate of retreat of approximately 32 feet, varying from 20 to 60 feet
annually. The upstream extent of the revetment is located at the point where there has been little
retreat of the bank over the nine years. The downstream end of the revetment is located at the
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interface between the eroding bank and the lower elevation point bar surface, which provides a
total length of protection of 1,520 feet.

Figure 2-2.

Proposed Gravel Bar Excavation
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Figure 2-3.

Stone Toe and Tree Revetment Plan View
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Figure 2-4.

Movement of the West Bank of the Sacramento River between 1935 and October 2006
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2.2.3.1

Rock Toe Design Considerations

The primary objective of placing a longitudinal stone toe with tree revetment at RM 192.5R on
the Sacramento River is to stabilize the site to protect the M&T Chico Ranch/ Llano Seco
Rancho pumping facility’s ability to pump water until such time as a long-term solution is
implemented. Addition of woody material to the top and within the rock revetment provides an
element of self-mitigation for loss of EFH and SRA habitat.
Typically, longitudinal stone toe designs specify a weight or volume of stone to be placed per
unit length of stream bank, rather than specifying a finished elevation and cross section
dimensions, which results in a triangular-shaped section of stone placed along the toe of the
stream bank. Backfilling behind the stone toe often is performed to thicken the toe, and to
provide a medium for revegetation. A relatively smooth alignment that fits the site conditions is
preferred because it tends to reduce the erosive energy along the toe (USACE 1997). Generally,
a typical cross section is be specified providing for ease of construction and supervision of
construction activities. Construction generally is conducted from the landward side. When bank
materials erode easily, stone dikes are placed at intervals as tiebacks to prevent erosion behind
the structure.
No bank grading is anticipated at the site. Rock will be imported to the site by truck, dumped on
a 20-foot wide working area along the top of the nearly vertical 15-foot high bank, and placed in
the water at the base of the bank by either a dragline or a long-reach excavator with a 33- to 40foot reach. Excavation for the rock tiebacks would be conducted with a long-reach excavator.
The rate of rock importation and the amount of stockpiled rock on the site would be determined
by the contractor and Refuge Manager, based on rate of rock toe placement, to minimize
stockpiling.
Spacing of the tiebacks is based on the bank heights with typical spacings being 10 to 15 times
the height of the bank. Tiebacks also generally are constructed on the upstream and downstream
ends of revetments tiebacks to prevent flanking and unraveling, respectively. The hydraulic
characteristics of the stream reach to be revetted generally dictate the size of stone used to form
the longitudinal stone toe revetment. The stone should be well graded, and large enough to resist
transportation downstream. Sufficient stone must be incorporated to account for toe scour.
Brush incorporation into the revetment requires anchoring with cables and large boulders to
prevent loss during overtopping flows (Figure 2-6).
The volume of rock required to provide toe protection and the size of individual rocks were
determined from the USACE design procedure for riprap armor (USACE 1997). Hydraulic
information used in selection of the rock size (D50 = 0.75 feet) and the depth of toe scour (4.1
feet) was derived from Mussetter Engineering, Inc’s two-dimensional hydrodynamic model of
the reach (Ducks Unlimited 2005). Rock volumes were increased by a factor of 1.75 to account
for the use of quarry rock. Application of the design procedure resulted in a requirement of six
tons of rock per linear foot of bank, for a total of 9,120 tons (5,482 cubic yards), including four
intermediate tiebacks and the up- and downstream tie-ins (Figure 2-5). The rock will extend up
approximately half the bank to an elevation of approximately 120 feet above mean sea level
(msl) and the base of the revetment will be approximately 30 feet wide. The top of the bench
would be an average of approximately 10 feet wide.
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The brush portion of the revetment will consist of multiple, alternating clusters of trees spaced
approximately 10 to 15 feet apart at two elevations. One layer would be installed on the top of
the rock toe and the second layer would be installed at an intermediate elevation to provide
instream and object cover at a range of flows (Figure 2-6). Each tree cluster would consist of
ten to 16 trees, depending on the size of each tree, and would extend for approximately 40 to 50
feet in length. Trees forming clusters on the top of the rock toe would be oriented in varying
directions and would be layered to create a dense mix of branches and roots, and would be
anchored to partially sunken large boulders (minimum of three feet in diameter) using steel
cable. Intermediate clusters would be buried in the rock toe and oriented with either the root wad
or branches extending from the rock toe. It is anticipated that approximately 390 almond trees
would be obtained from the M&T Chico Ranch/Llano Seco Rancho for use in the brush
revetment. Figure 2-6 shows an engineering detail drawing of the brush revetment.
Riparian habitat that provides terrestrial and aquatic habitat for special status species and species
of primary management concern would be removed from an abandoned portion of the
Sacramento River on the southern boundary of the Refuge property during construction and
would be mitigated to provide SRA at a nearby site to provide non-SRA riparian habitat at a ratio
of 2:1 (i.e., two acres restored for every acre removed). Therefore, live plantings, including
willow, alder, and cottonwood trees would be planted immediately upstream of the revetment to
provide SRA following construction. However, it is anticipated that the plantings would not
fully mitigate for the removed riparian habitat. Specifically, removed habitat ranges from early
successional riparian habitat to mature shrubs and trees. Therefore, additional riparian habitat
mitigation would occur at on the Llano Seco Rancho at a ratio of 2:1 to offset lost habitat
functions over time by increasing the total amount of riparian habitat in the region. Removed
grassland would be mitigated at a ratio of 1:1 (i.e., one acre restored for every acre removed) on
the USFWS Sacramento River National Wildlife Refuge. Appendix F provides a riparian and
grassland habitat mitigation plan, which describes restoration and mitigation activities in detail.
The Proposed Action/Project was one of the alternatives identified by the Steering Committee as
a temporary solution to the bank erosion and gravel deposition occurring in the Action/Project
Area until a permanent solution can be identified and implemented. The lifespan of the
temporary solution (i.e., the Propose Action/Project) is intended to be five years (See section
2.2.3, above). However, subsequent discussions among the Action/Project Proponents and the
resource agencies indicated that the Proposed Action/Project may be included as part of the
permanent, long-term solution.
Because the Proposed Action/Project may be a temporary solution to the bank erosion and gravel
deposition occurring in the Action/Project Area, the rock toe and brush revetment could be
removed in the future. Therefore, to avoid potential removal of riparian habitat in the future and
to avoid unnecessary cost of establishing riparian habitat on the revetment, no additional live
plantings would be placed on the rock toe revetment itself.
The elevation of the top of the outboard portion of the rock berm will be approximately 119 feet.
The winter period flow duration curve, and the associated HEC-RAS water-surface elevations,
indicate that 119 feet elevation will be inundated at the 42 percent exceedence flow (15,000 cfs)
that has an average winter duration of 38 days. The entire structure, including the trees and
brush, will be inundated at the 25 percent exceedance flow (24,840 cfs and an elevation of
123feet msl) that has average winter duration of 23 days (pers. comm., Harvey 2006). A flow
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duration analysis was not conducted to identify the flow exceedance at which the intermediate
clusters would be partially or fully inundated. However, it is expected that the highest branch or
root tips of the intermediate clusters would be below the lowest branch or root tips of the tree
clusters anchored to the revetment bench (i.e., the top of the revetment) (Figure 2-5). Therefore,
it is expected that the intermediate tree clusters would be completely inundated greater than 42
percent of the time, and would be partially inundated substantially more frequently, thus
providing velocity refuges and rearing habitat at flows that would occur during most anadromous
salmonid outmigration periods. The stone toe will have a 1:10 cross grade, which will place the
outboard portion of the toe at a slightly lower elevation than the inboard elevation (Figure 2-7).
The 1:10 grade will have the following advantages:
It will permit construction of the upper-portion (inboard) of the structure completely out
of the wetted channel.
The outboard edges of the trees/brush revetment will “drape” over the rock at an
elevation that is less than 119 feet, thereby creating SRA Habitat at some flows.
The outboard edges of the trees/brush will be inundated for longer than 38 days at 42
percent exceedance flow.
The entire structure will be inundated for 23 days at 25 percent exceedance flow.
It decreases the likelihood of stranding fish when high flows recede.
Analysis of sediment transport and deposition at the bar upstream of the M&T pumping facility
(Ducks Unlimited 2004) indicated that the average annual rate of deposition was likely to be
approximately 43,000 tons. Therefore, material removal of approximately 156,000 tons would
be expected to occur approximately every four years, or once within the five-year project
implementation period. If a series of dry years were to occur, such as those that occurred
between 1976 and 1977 and 1987 through 1992, bar growth would be limited and there would be
no need for additional material removal in the five-year project implementation period.
Conversely, a series of wet years could occur, which could potentially require up to five material
removal events during the five-year project implementation period. Stabilization of the bank
would not prevent the need for additional material removal.
This alternative also includes gravel excavation/material removal as described in Section 2.2.2,
Dredging Only Alternative, above. This alternative has the potential to affect critical habitat,
special status species, and sensitive natural communities.

2.2.3.2

Proposed Action/Project Lifespan

The Steering Committee identified an immediate need to address the issues associated with bank
erosion and gravel deposition to ensure that the M&T Chico Ranch/Llano Seco Rancho pumping
facility operates in conformity with the NMFS and CDFG fish screen criteria. The Proposed
Action/Project was identified by the Steering Committee as a temporary solution to the bank
erosion and gravel deposition occurring in the Action/Project Area until a permanent solution
can be identified and implemented. The lifespan of the temporary solution (i.e., the Proposed
Action/Project) is intended to be five years while planning for the long-term project is
undertaken. Specifically, dredging would occur only once during the five-year planning period
and the bank revetment will be removed after the five-year planning period. A long-term
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solution has not yet been identified, and therefore cannot be analyzed in this document, but
would undergo a separate and independent environmental compliance process.
Because the Proposed Action/Project is a short-term project, mitigation proposed for loss of
habitat generally is proposed to offset a short-term loss. If the Steering Committee identifies the
need to maintain the Proposed Action/Project bank revetment at the site or implement other
measures that would prevent the east bank from returning to a naturally eroding bank, then
additional measures would be proposed to mitigate for the permanent loss of eroding bank.
Additionally, if the Steering Committee identifies periodic dredging as part of the long-term
project, then additional mitigation measures associated with periodic removal of gravel and
sediment also would be proposed.
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Figure 2-5.

Engineering Detail of 1,520 Feet of Rock Toe Revetment on the West Bank of the Sacramento River. – From 2/9 Meeting
Materials
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Figure 2-6.

Instream Woody Material Tie Down Details (modified from Northwest Hydraulics Consultants Inc. 2005)-Updated in 2/9
Meeting Materials
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Figure 2-7

Typical Cross-Section of Stone Toe and Tree Revetment

* Cavity inboard of rock toe depicted in B-B’ will be filled and planted with riparian vegetation.

M&T Chico Ranch/Llano Seco Rancho Pumping Plant
Temporary Maintenance Project

2-15

Final EA/IS
October 2007

Description of the Alternatives

2.3
2.3.1

CONSTRUCTION SCHEDULE AND CHARACTERISTICS
Schedule

Construction of the Proposed Action/Project would be performed as soon as possible, during the
appropriate work windows of October 1 through October 31, after required permits are issued
and ESA consultation is completed. An estimated construction period for revetment activities, if
weather and river conditions are appropriate, is estimated to take two weeks (weather
dependent).

2.3.2

Placement, and Future Removal of Bank Protection Material

Rock for the toe protection would be placed in the channel with large construction equipment
such as long-reach excavators and draglines or other appropriate machinery. Tree and brush
would be placed in the revetment area utilizing a crane, or other appropriate machinery. After
the five-year planning period, the rock for the toe protection would be removed with large
construction equipment such as long-reach excavators. It is anticipated that rock for the toe
protection would be removed after five years, during the appropriate work windows of October 1
through October 31. Placement, and future removal (in five years) of the rock for the toe
protection would utilize access and staging areas, equipment and materials, personnel, and
project commitments, as described below.

2.3.3

Access and Staging

Access to the revetment site would occur via an unnamed road, on USFWS property, that begins
at the terminus of County Road 23, south of Hamilton City in Glenn County, California. There
would be a staging area west of the revetment site (Figure 2-8), which could potentially impact
approximately one acre of grassland and woodland habitat that will be restored subsequent to
construction activities at a CALFED Restoration Project on the Capay Unit of the SRNWR site
that has already undergone NEPA/CEQA EA/EIR review. The environmental compliance
document for the previous CALFED Project is known as the “Final EIR – Sacramento RiverChico Landing Sub-reach Habitat Restoration Planning”. Roadway access to the dredging and
spoils pile area would occur via River Road, near the River Road crossing over Big Chico Creek.
Refer to Figure 2-8 for location of site access points.

2.3.4

Equipment and Materials

Heavy equipment to be used during construction on both components of the project will include:
Bucket Loader
Dump Truck
Excavator
Dragline
Water Truck
Grader
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2.3.5

Personnel

A base project crew of three persons would be required throughout most of the construction
period. Crew size would peak at about five persons.

Figure 2-8

Site Access and Action Area
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2.4

PROJECT COMMITMENTS

The following actions (organized by resource topic) would be implemented as part of the
Proposed Action/Project to avoid the potential for adverse environmental impacts that could
occur as a result of project construction and/or operations.

2.4.1

Air Quality

The contractor will ensure that a water truck is present in the project area and surrounding
non-paved roads to water the roadways in order to minimize dust and other particulate
matter.
The contractor will incorporate as many standard mitigations and best management practices
as feasible, as detailed in the Butte County Air Quality Management Districts Indirect Source
Review Guidelines.

2.4.2

Drainage and Water Quality

M&T Chico Ranch/Llano Seco Rancho will apply for certification from the Central Valley
Regional Water Quality Control Board (RWQCB) under section 401 of the Clean Water Act,
and implement an Erosion Control Plan and Post Construction Stormwater Management Plan
(PCSWMP).
A Storm Water Pollution Prevention Plan (SWPPP), provided by the contractor prior to the
onset of construction activities will be implemented as required by the conditions of a
National Pollution Discharge Elimination System (NPDES) permit.
Hazardous materials, which could be present during project construction, will be limited to
petroleum products. M&T Chico Ranch/Llano Seco Rancho will develop a Hazardous
Materials Control, Spill Prevention, and Response Plan (HMCSPRP) to reduce the potential
effects of hazardous materials use and spills.
Best Management Practices, provided by the contractor will be implemented and will
include:
Preventing any substances that could be hazardous to aquatic life from contaminating the
soil or entering watercourses, including ditches and canals;
Establishing a HMCSPRP before project construction that includes strict on-site handling
rules to keep construction and maintenance materials out of drainage and waterways;
Training all construction personnel in the proper use and cleanup of potentially hazardous
materials;
Cleaning up all spills immediately according to the HMCSPRP, and notify CDFG and the
Central Valley RWQCB immediately of spills and cleanup procedures; and
Providing staging and storage areas for equipment, materials, fuels, lubricants, solvents,
and other possible contaminants away from watercourses and their watersheds.

2.4.3

Biological Resources

Pre-construction surveys for sensitive biological resources will be conducted by qualified
biologists. Sensitive resources include species evaluated in Section 3.7.2.3.
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Potentially impacted elderberry shrubs will be transplanted to an approved area under
supervision of a USFWS approved biologist.
Elderberry shrubs within 100 feet of construction activities will be identified and fenced with
high-visibility plastic fencing.
The project engineer will stake the limits of the construction footprint in the field.
Temporary construction netting (high-visibility plastic fencing) will be placed around nearby
vegetation by the contractor to provide protection from construction activities.
Project personnel will participate in an environmental awareness training program provided
by the project biologist. Construction workers will be informed by a qualified environmental
monitor about any sensitive biological resources associated with the project and that
disturbance of sensitive habitat or special-status species is a violation of the federal
Endangered Species Act (ESA) and Section 404 of the Clean Water Act.
Workers will be informed of the nearshore presence of juvenile listed fish species,
including anadromous salmonids and that actions causing injury or death to fish could
result in civil or criminal penalties to the individuals who commit such actions.
Workers will be informed of the need to carefully place rock in order to avoid impacts to
juvenile fish.
M&T Chico Ranch/Llano Seco Rancho will develop a plan to avoid, compensate for, and
enhance natural vegetation, including riparian habitats and IWM prior to, during, and
subsequent to construction activities.
Removed non-SRA riparian vegetation will be restored at a ratio of (2) acres restored for
every acre removed.
SRA habitat will be restored immediately upstream of the revetment.
Removed grassland vegetation will be restored at a ratio of one (1) acre restored for every
acre removed.
The loss of bank swallow habitat will be mitigated through the dedication of a permanent
1,520 foot long by 600 foot deep conservation easement on the M&T Chico Ranch that will
be in place in perpetuity.
A qualified biological monitor would be present on site during construction.
During construction of the rock toe revetment, a “veneer” of stone less than 8 inches in diameter
or “pit run rock,” which consists of various sizes of rock that lock together will fill interstitial
spaces created by large quarry stone. These measures would reduce the presence of cavities that
could be used as refuges for piscivorous fish species.

2.4.4

Cultural Resources

If buried cultural materials are unearthed during construction, the contractor will halt
construction work within 100 feet of any find of buried cultural resources until a qualified
archaeologist can assess its significance.
If human remains are unearthed during construction, the contractor will contact the County
Coroner to make the necessary findings of origin and disposition in accordance with Public
Resources Code 5097.98.
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In both cases, the contractor also would contact the lead agencies immediately.

2.4.5

Hazards and Hazardous Materials

The possibility exists that fuels, lubricants, and other construction materials could enter the
human environment during construction. The HMCSPRP and SWPPP will include
provisions to ensure that potential impacts associated with hydrocarbon use would be less
than significant.

2.5
2.5.1

OTHER ALTERNATIVES CONSIDERED BUT REJECTED
October 2006 Preferred Alternative

An initial alternatives analysis conducted during the scoping process identified Alternative B,
which included 700 feet of rock toe and tree revetment on the west bank of the Sacramento River
along with removal of the gravel bar on the east bank. This alternative was analyzed as the
preferred alternative in a Draft EA/IS published during October 2006 (October 2006 Preferred
Alternative). However, on November 30, 2006 the Steering Committee determined the need to
increase the length of the rock toe revetment in the October 2006 Preferred Alternative from 700
feet to 1,520 feet to ensure that the rock toe and brush revetment would not become “flanked.”
Flanking occurs when the river erodes around both sides of the upstream portion of the
revetment, compromising the intent of the structure. If flanking would occur, the Action/Project
purpose and need would not be satisfied. Additionally, the steering committee agreed that the
gravel bar dredging analyzed in the October 2006 Draft EA/IS also would be changed to 156,000
tons from 189,000 tons.
Because the steering committee determined to increase the length of the rock toe revetment in
order to satisfy the purpose and need of the Action/Project and alter the dredged volume, the
committee also determined that a new joint environmental compliance document would be
required. This EA/IS satisfies the need for a new joint environmental compliance document.
However, because the October 2006 Preferred Alternative would not satisfy the Action/Project
purpose and need, the October 2006 Preferred Alternative was removed from consideration as a
reasonable alternative in this EA/IS. Therefore, no further discussion of the October 2006
Preferred Alternative is presented.

2.5.2

October 2006 Alternatives D and E

The October 2006 Draft EA/IS analyzed two additional alternatives, Alternatives D and E, not
further analyzed in this EA/IS. These alternatives each included 1,200 feet of revetment and the
same dredging component as the October 2006 Preferred Alternative. Because the steering
committee determined that a minimum of 1,500 feet of revetment would be required to avoid
flanking, Alternatives D and E from the October 2006 Draft EA/IS were removed from further
analysis in this EA/IS because they would not meet the purpose and need of the Action/Project.
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2.5.3

Tree Revetment

Under this alternative, a 1,200 foot long tree revetment would be placed along the toe of the
bank. The tree material would be secured with cables tied into the embankment. This alternative
was rejected from further consideration for the following reasons:
High potential to fail in rivers with high embankments and high flow rates (pers. comm.,
Harvey 2005).
Removal would be difficult and the potential for tree material to escape from site is high
(pers. comm., Harvey 2005).

2.5.4

Trench Fill

Under this alternative, a 1,200-feet trench would be excavated behind the existing riverbank and
backfilled with rock material, to hold the river migration at the edge of the trench. This
alternative was rejected from further consideration for the following reasons:
Construction would be required to occur utilizing a highly intrusive method, which would
result in considerable and unmitigatable impacts.

2.5.5

Stone Toe and Tree Revetment Only

Under this alternative 700 feet of stone toe and tree revetment would be installed on the western
bank of the river. This alternative would not include the dredging component as described in
Alternative B. This alternative was rejected from further consideration for the following reasons:
The intent of this action is to ensure adequate flows are present at the pumping facility
intake, so as to meet fish screen criteria, and ensure the pump is capable of extracting
water from the river. The installation of 700 feet of stone toe and brush revetment would
prohibit river migration away from the pump, but would not necessarily redirect flows
towards the pumping facility to ensure proper function of the pumping facility. The
technical advisory committee has determined that dredging is a required component of
any successful action at this site.
Seven hundred feet of revetment was determined by the steering committee to be
inadequate to satisfy the Proposed Action/Project purpose and need.
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AFFECTED ENVIRONMENTS AND ENVIRONMENTAL EFFECTS

3.1

INTRODUCTION

This section discusses the environmental resources that could potentially be affected by
implementation of the Proposed Action/Project and alternatives. This section also evaluates any
potentially significant adverse impacts on these resources as a result of implementation of the
Proposed Project/Action and alternatives and, when necessary, proposes mitigation measures to
avoid, reduce, minimize, or compensate for any potentially significant impacts. Any impact
identified as significant that cannot be mitigated to less than significant levels would require
preparation of an Environmental Impact Statement (EIS) to satisfy NEPA and an Environmental
Impact Report (EIR) to satisfy CEQA. Where it can be shown that the Proposed Action/Project
would not, or could not, affect a particular resource, a concluding statement to that effect is
provided and no additional discussion will be provided on these resources.

3.2

RESOURCES NOT EVALUATED IN DETAIL

During preparation of this EA/IS, it became evident that the project would not impact several
resource categories because they are not present in the project study area. Therefore, the
following resources are not included for detailed analysis:
Mineral Resources
Population and Housing
Depletable Resources
Indian Trust Assets
Other environmental resources are present in the project study area, but no impact was identified
that could potentially occur as a result of the Proposed Project. These resources include:
Agricultural Resources
Land Use
Public Services
Utilities and Service Systems
Environmental justice
Each of the resource categories listed above are dismissed from further detailed analysis, as
described below.

3.2.1

Agricultural Resources

The lands next to the study area are classified as “Prime Farmland Soils” by the Natural
Resources Conservation District. Prime farmland is land that has the best combination of
physical and chemical characteristics for the production of crops. It has the soil quality, growing
season, and moisture supply needed to produce sustained high yields of crops when treated and
managed, including adequate drainage, according to current farming methods.
The lands directly adjacent to the study area, within the Capay Unit of the USFWS Sacramento
River National Wildlife Refuge are not currently used for agricultural production because they
are being converted from agriculture to habitat for fish and wildlife with hunting, fishing,
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wildlife observation and environmental education uses being allowed following restoration
activities over the next 2 to 10 years. This land conversion is being conducted as part of other
restoration actions not associated with the Proposed Action/Project.
Construction of the Proposed Action/Project would not occur directly in land currently under
agricultural production or cause conversion of agricultural lands. Additionally, construction of
the bank revetment or removal of the gravel bar would not alter or hinder irrigation of
agricultural lands. In fact, the Proposed Action/Project is being implemented, in part, to
maintain water reliability for the M&T Chico Ranch and Llano Rancho Seco agricultural
operations. Therefore, implementation of the Proposed Action/Project would have no impact on
Agricultural Resources.

3.2.2

Land Use

Implementation of the Proposed Action/Project and alternatives would occur on USFWS
property that currently is being restored as part of separate, independent restoration activities to
natural floodplain habitat, and in the Sacramento River channel. No modifications to existing
land uses are proposed in any of the alternatives. Therefore, implementation of the Proposed
Action/Project or alternatives would have no impact on land use.

3.2.3

Public Services

Implementation of the Proposed Action/Project or alternatives would occur on USFWS property
and in the Sacramento River channel that currently does not provide public services.
Implementation of the Proposed Action/Project or alternatives would not alter services provided
by fire or police departments. Therefore, implementation of the Proposed Action/Project or
alternatives would have no impact on public services.

3.2.4

Utilities and Service Systems

Construction of the Proposed Action/Project or alternatives would occur in a small, localized
area that currently does not provide and is not serviced by utilities (e.g., electricity or natural
gas). No utilities would be required or altered during or after construction. In fact, the Proposed
Action/Project is being implemented, in part, to maintain functionality of the City of Chico
WWTP outfall. Therefore implementation of the Proposed Action/Project or alternatives would
have no impact on utilities or service systems.

3.2.5

Socioeconomics and Environmental Justice

Because land use would not change with implementation of the Proposed Action/Project or
alternatives, the socioeconomics of the project area would not change. There also would be no
substantial loss or addition of jobs or revenue as a result of implementation of the Proposed
Action/Project. In addition, there would be no effect on environmental justice because there are
no environmental justice communities in the project area. Therefore, implementation of the
Proposed Action/Project or alternatives would have no impact on socioeconomics or
environmental justice.
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3.3

AESTHETICS/VISUAL RESOURCES

3.3.1

Introduction

The term “aesthetics” refers to the perceived visual character of an area such as a scenic view,
open space, or architectural facade. The esthetic value of an area is a measure of its visual
character and visual quality combined with viewer response (Federal Highway Administration,
1983). This combination may be affected by the components of a project (for example, buildings
constructed at heights that obstruct views, hillsides cut and graded, and open space changed to an
urban setting), as well as variable elements such as light, weather, and the length and frequency
of viewer exposure to the setting.

3.3.1.1

Visual Character

Visual character is the appearance of the physical form of the landscape - composed of natural
and manmade elements including topography, water, vegetation, structures, roads, infrastructure,
and utilities - and the relationships of these elements in terms of form, line, color, and texture.

Visual Quality
Visual quality is evaluated based on the relative degree of vividness, intactness, and unity as
modified by its visual sensitivity.

Vividness
Vividness is the visual power or memorability of landscape components as they combine in
striking or distinctive visual patterns.

Intactness
Intactness is the visual integrity of the natural and human-built landscape and its freedom from
encroaching elements; this factor can be present in well-kept urban and rural landscapes as well
as in natural settings.

Unity
Unity is the visual coherence and compositional harmony of the landscape considered as a
whole; it frequently attests to the careful design of individual components in the artificial
landscape (Federal Highway Administration 1983).
High-quality views are highly vivid, relatively intact, and exhibit a high degree of visual unity.
Low-quality views lack vividness, are not visually intact, and possess a low degree of visual
unity.

M&T Chico Ranch/Llano Seco Rancho Pumping Plant
Temporary Maintenance Project

3-3

Final EA/IS
October 2007

Affected Environments and Environmental Effects

Viewer Response
Viewer response is the psychological reaction of a person to visible changes in the viewshed,
defined as all of the surface area visible from a particular location (for example, an overlook) or
sequence of locations (for example, roadway or trail) (Federal Highway Administration 1983).
The measure of the quality of a view must be tempered with the overall sensitivity of the viewer
and viewer response. Viewer sensitivity depends on the number and type of viewers and the
frequency (for example, daily or seasonally) and duration of views (that is, how long a scene is
viewed). Visual sensitivity is also modified by viewer activity, awareness, and visual
expectations in relation to the number of viewers and the viewing duration.

3.3.2

Existing Conditions

The project area is located west of the City of Chico, in a rural agricultural area on the
Sacramento River. The west side of the proposed project area is composed of about 1,200-feet of
cut bank at about 12-feet high. The southern portion of the project area contains upland riparian
forest on the top of bank. There are entanglements of woody debris at various spots along the
river edge of the project site. The entire western side is actively eroding creating new aquatic
habitat. The appearance of the eastern bank of the channel is dissimilar to the western side since
the river is depositing a gravel bar and creating a gently sloped edge between river and
embankment. The eastern side of the proposed project area is comprised of a gravel bar dividing
the Sacramento River and Big Chico Creek at their confluence. Setback from the gravel bar,
beyond Big Chico Creek is an extensive area of dense riparian vegetation which supports nesting
sites for a variety of species
The vividness, intactness, and unity of this reach are moderate to high because of the scenic
views it provides of the river and the presence of mature riparian vegetation. Viewers of the site
would be described as recreationalists traveling on the river, visitors to the Bidwell-Sacramento
River State Park, and adjoining landowners.

3.3.3

Regulatory Setting

The following section describes applicable laws, regulations, and standards of aesthetic and
visual resources located in the proposed project area.

3.3.3.1

Butte County and Glenn County General Plans

California Government Code Section 65300 et seq. establishes the obligation of cities and
counties to adopt and implement general plans. The general plan is a comprehensive, long-term,
and general document that describes plans for the physical development of a city or county and
of any land outside its boundaries that, in the city’s or county’s judgment, bears relation to its
planning. The general plan addresses a broad range of topics, including, at a minimum, land use,
circulation, housing, conservation, open space, noise, and safety. In addressing these topics, the
general plan identifies the goals, objectives, policies, principles, standards, and plan proposals
that support the city’s or county’s vision for the area. The general plan is a long-range document
that typically addresses the physical character of an area over a 20–year period. Finally,
although the general plan serves as a blueprint for future development and identifies the overall
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vision for the planning area, it remains general enough to allow for flexibility in the approach
taken to achieve the plan’s goals.
The State Zoning Law (California Government Code Section 65800 et seq.) establishes that
zoning ordinances, which are laws that define allowable land uses within a specific district, are
required to be consistent with the general plan and any applicable specific plans. When
amendments to the general plan are made, corresponding changes in the zoning ordinance may
be required within a reasonable time to ensure the land uses designated in the general plan would
also be allowable by the zoning ordinance (Gov. Code, Section 65860(c)).
Both the Glenn and Butte County General Plans should serve as a useful guide for local decisionmaking. In addition to meeting the requirements of State law, there is also a "common sense"
standard that provides for the general plan to focus on issues of greatest local concern.
The Open Space/Public Lands and Conservation elements of both County General Plans id entify
a general goal to “… id entify areas having op en sp ace valu e as p rim itive or natu ral areas, to
identify areas in public ownership which are reserved for wilderness use or as a wildlife or nature
preserve; to retain certain lands in a natural or undisturbed state; to identify lake recreation areas
and to provide for use of these areas for active or passive public recreation purposes.” The
conservation element must address the conservation, development and utilization of natural
resources including water and its hydraulic force, rivers and other waters, reclamation of waters,
prevention and control of the pollution of streams and other waters, and the protection of
watersheds.

3.3.4
3.3.4.1

Effects
Assessment Methods

To assess visual effects, the concepts presented above are used in combination to identify the
following:
Visual character and quality of the project area.
Relevant policies and concerns for protection of visual resources.
General visibility of the project area and site using descriptions and photographs.
Viewer response and potential effects.

3.3.4.2

Significance Criteria

Significance criteria were developed based on Appendix G of the State CEQA Guidelines.
Effects were considered significant if the project would:
Have a substantial adverse effect on a scenic vista.
Substantially damage scenic resources, including, but not limited to, trees, rock
outcroppings, and historic buildings within a State scenic highway.
Substantially degrade the existing visual character or quality of the site and its
surroundings.
Create a new source of light or glare, which would adversely affect day or nighttime
views in the area.
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3.3.4.3

No Action/No Project Alternative

The existing conditions would dominate much of the site should the No Action/No Project
Alternative be selected. Continued episodic bank erosion would continue as a result of flood
flows. Additionally, it is expected that the visual resources and esthetics of the site would
change somewhat. Specifically, as the restoration efforts currently underway on the Capay Unit
of the SRNWR mature, the Action/Project Area would visually appear more like a natural
valley-foothill riparian and annual grassland ecosystem. Additionally, over the 5-year planning
period, continued erosion would create a naturally appearing river system.

3.3.4.4

Dredging Only Alternative

The Dredging Only Alternative would affect visual conditions on the east side of the Sacramento
River at and around the gravel bar site. Construction and dredging equipment working on the
gravel bar would be visible at the site. Boaters, Bidwell-Sacramento State Park visitors, and
adjoining landowners on the Sacramento River would see the construction activities for
approximately two to three weeks during October 2007. The presence of construction equipment
would degrade the visual quality of scenic vistas from the river to low vividness, intactness and
unity. However, this effect would be temporary and would last no longer than the construction
period. In addition to construction equipment being visible, the removal of early successional
riparian habitat (e.g., young willow shrubs) would degrade the quality of scenic vistas at the
stream crossing on Big Chico Creek. However, the area would be restored following
construction activities.

3.3.4.5

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Construction equipment working on the top-of-bank would be visible at the project area.
Boaters, Bidwell-Sacramento State Park visitors, and adjoining landowners on the Sacramento
River would see the construction activities for approximately two to three weeks during October
2007, and for approximately two to three weeks during October 2012 The presence of
construction equipment would degrade the visual quality of scenic vistas from the bank top and
river to low vividness, intactness and unity. However, this effect is temporary and would last no
longer than the construction periods.
The Proposed Action/Project would add 1,520 feet of rock and tree revetment to areas that are
presently in a natural state, and remove the revetment five years later. Rock material would be
placed at the toe of the bank and vegetation material would be placed within and above the rock.
Existing vegetation and IWM would be avoided and preserved to the extent possible. However,
IWM and some vegetation would be removed along the bank for the placement of additional
IWM and fill material.
Although placement of the rock and tree revetment would temporarily degrade the visual
character of the site, the impact would be minimized by the inclusion of tree clusters in the
revetment. Tree clusters would be approximately 40 to 50 feet in length and would be placed
approximately 15 feet apart at two elevations. Therefore, the majority of rock would not be
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visible from the river. Additionally, riparian shoreline vegetation would be planted between the
rock revetment and the bank to provide a more natural vista and increase SRA (See Appendix F,
Riparian Vegetation and Grassland Mitigation Plan). The replacement of IWM in the form of
tree clusters within and atop the rock revetment, and replanting riparian shoreline vegetation on
the bank, as incorporated into the project description would minimize this effect over the life of
this project. Therefore, this effect is less than significant and no mitigation is required.
In addition, the Proposed Action/Project will be a temporary solution to the problem of west
bank meander and gravel deposition on the east bank of the Sacramento River. Therefore, the
visual character of the Action/Project Area would return to a natural viewshed. Also, the
restoration activities currently underway on the Capay Unit of the SRNWR will mature and
provide a higher quality visual character (i.e., high vividness, intactness, and unity) over the 5year planning period in the Action/Project Area.
The effects of the dredging component of this alternative would be the same as the Dredging
Only Alternative, discussed above.

3.3.5

Mitigation

The mitigation program for project effects on aesthetics and visual resources would be based on
the mitigation measures described below. The types of effects are not expected to change as the
design is finalized, and the extent of effects is expected to be reduced through avoidance and
minimization strategies to be exercised during final design process. Therefore the mitigation
measures below, together with the mitigation incorporated into the project description, are
adequate to avoid potentially significant effects under both NEPA and CEQA.

3.3.5.1

No Action/Project Alternative

None required.

3.3.5.2

Dredging Only Alternative

There would be a less than significant long-term effect on aesthetics or visual resources, no
mitigation would be necessary.

3.3.5.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Although placement of the rock and tree revetment would temporarily degrade the visual
character of the site, the impact would be minimized by the inclusion of tree clusters in and atop
the revetment. Additionally, riparian shoreline vegetation would be planted on the bank to
minimize degradation of the visual character of the Action/Project Area over time. Therefore,
there would be a less than significant long-term effect on aesthetics or visual resources, and no
mitigation would be necessary.
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3.4
3.4.1
3.4.1.1

FISHERIES AND AQUATIC RESOURCES
Environmental Setting/Affected Environment
Action/Project Area

The proposed Action/Project Area is located downstream of the confluence of Big Chico Creek
and the Sacramento River just south of the Bidwell-Sacramento River State Park at RM 193.
The upper Sacramento River is often defined as the portion of the river from Princeton (RM 163)
(the downstream extent of salmonid spawning in the Sacramento River (Water Forum 1999) to
Keswick Dam (the upstream extent of anadromous fish migration and spawning), which includes
the Proposed Action/Project Area. In general, the upper Sacramento River provides a diversity
of aquatic habitats, including fast-water riffles and shallow glides, slow-water deep glides and
pools, and off-channel backwater habitats. Consequently, this section of the river is of primary
importance to native anadromous species, and is presently utilized for spawning and
early-life-stage rearing, to some degree, by all four runs of Chinook salmon (fall, late-fall,
winter, and spring runs) and steelhead.
An important component of aquatic habitat throughout the Sacramento River is referred to as
Shaded Riverine Aquatic cover. Shaded Riverine Aquatic cover consists of the portion of the
riparian community that directly overhangs or is submerged in the river. Shaded Riverine
Aquatic cover provides high-value feeding and resting areas and escape cover for juvenile
anadromous and resident fishes. Shaded Riverine Aquatic cover also can provide some degree
of local temperature moderation during summer months due to the shading it provides to
nearshore habitats (USFWS 1980). The importance of Shaded Riverine Aquatic cover to
Chinook salmon was demonstrated in studies conducted by the USFWS (DeHaven 1989). In
early summer, juvenile Chinook salmon were found exclusively in areas of Shaded Riverine
Aquatic cover, and none were found in nearby rip-rapped areas (DeHaven 1989).
In the Proposed Action/Project Area, aquatic habitat is characterized by a constrained channel
(flood control levees) on the east side and active channel on the west side with a sand/mud/gravel
bottom, interspersed with submerged aquatic or emergent vegetation, and intermittent adjacent
riparian trees. Existing conditions represent a high level of disturbance, and can be characterized
as generally lacking spawning habitat for salmonid and non-salmonid species (although limited
salmonid spawning habitat may exist), and generally suitable as a migration corridor for
anadromous fish and for incidental rearing of salmonid and non-salmonid species.

3.4.2

Regulatory Setting

The following laws, regulations, standards, and plans are applicable to Section 3.4, Fisheries and
Aquatic Resources (FAR) and Section 3.7 Terrestrial Resources (TR).

3.4.2.1

Federal Regulations

National Environmental Policy Act
The National Environmental Policy Act (NEPA) requires federal agencies to examine the impact
of any major federal actions affecting the environment (42 U.S.C. § 102). Federal actions
include projects undertaken or funded by the agencies as well as proposals over which the
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agency has approval powers. NEPA requires federal agencies to identify and disclose potential
impacts on fisheries and terrestrial resources within the Action Area that could potentially be
impacted by a Federal Action. USFWS is the lead federal agency under NEPA for this project.

Federal Endangered Species Act
The USFWS and NMFS share responsibility for administration of the ESA. The federal ESA
(ESA, 16 USC Section 153 et seq) requires projects that would result in adverse affects on any
federally listed threatened or endangered species to consult with and mitigate through
consultation with the USFWS and/or NMFS. This consultation can be pursuant to either Section
7 or Section 10 of the ESA, depending on the involvement of the federal government (e.g.,
federal funding sources, permits). Consultation with USFWS and NMFS would be necessary if
the Proposed Action/Project may affect individuals or suitable habitat for federally listed species
(such as Sacramento River winter-run Chinook salmon and valley elderberry longhorn beetle).
This consultation would proceed under Section 7 of the ESA if a federal action were part of the
proposed action.

United States Army Corps of Engineers Clean Water Act – Section 404
Wetlands and other Waters of the United States (as defined in Section 7.4.3) are subject to
jurisdiction by USACE and the Environmental Protection Agency (EPA) under Section 404 of
the Clean Water Act (CWA). Wet areas that are not regulated by this act would include stock
watering ponds, agricultural ditches created in upland areas, and isolated wetlands that do not
have a hydrologic link to other waters of the United States, either through surface or subsurface
flow. The discharge of fill into a jurisdictional feature requires a permit from USACE.
USACE has the option to issue permits on a case-by-case basis (individual permits) or at a
program level (general permits). USACE’s ESA policy is that USACE will not issue a permit
until completion of an assessment of the presence of listed, proposed, or candidate species in the
action area. If there is potential for listed, proposed, or candidate species to occur in the action
area, USACE must initiate consultation with USFWS and/or NMFS to ensure compliance with
Section 7 of the ESA.

3.4.2.2

State Regulations

California Endangered Species Act
The California Endangered Species Act of 1984 (CESA - Fish and Game Code Section 2050 et
seq), is one of the laws CDFG administers to protect fish and wildlife resources by regulating the
listing and “take” of endangered (CE) and threatened species. A “take” of such a species may be
permitted by CDFG through issuance of permits for lawful activities pursuant to Fish and Game
Code Section 2081. Under State laws, CDFG is empowered to review projects for their potential
impacts to listed species and their habitats.
CESA is similar to the ESA but pertains only to state-listed endangered and threatened species,
and requires state agencies to consult with CDFG when preparing documents under the
California Environmental Quality Act (CEQA) to ensure that the actions of the state lead agency
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do not jeopardize the continued existence of listed species. CESA directs agencies to consult
with CDFG on projects or actions that could affect listed species, directs CDFG to determine if
jeopardy to listed species would occur, and allows CDFG to identify “reasonable and prudent
alternatives” to the project consistent with conserving the species. Agencies can approve a
project that affects a listed species if the agency determines that there are “overriding
considerations.” However, the agencies are prohibited from approving projects that would cause
the extinction of a listed species. CESA prohibits the “take” of state-listed as endangered or
threatened plant and wildlife species. CDFG may authorize take if there is an approved habitat
management plan or management agreement that avoids or compensates for impacts on listed
species.

State Reclamation Board Encroachment Permit
Under California Water Code Sections 8534, 8608, 8609, and 8710 -8723, the California State
Reclamation Board is tasked with enforcing appropriate standards for the construction,
maintenance and protection of adopted flood control plans. The adopted plan of flood control
under the jurisdiction and authority of the Reclamation Board includes the Sacramento and San
Joaquin rivers and their tributaries, distributaries, and designated floodways. A Reclamation
Board Encroachment Permit must be obtained prior to initiating any activity, including
excavation and construction, removal or planting of landscaping, within floodways, levees, and
10 feet landward of the landside of levee toes. Additionally, activities located outside of the
adopted plan of flood control but which may foreseeably interfere with the functioning or
operation of the plan of flood control also is subject to a permit of the Reclamation Board.
Because the original project to relocate the M&T Chico Ranch Pumping Facility to the
Sacramento River was constructed pursuant to a State Reclamation Board encroachment permit,
the State Reclamation Board and State Lands Commission issued letters authorizing the
construction of the rock and brush revetment.

Fish and Game Code Section 1600 et seq.: Streambed Alteration Agreements
Under Chapter 6 of the California Fish and Game Code, CDFG is responsible for the protection
and conservation of the state’s fish and wildlife resources. Section 1600 et seq. of the code
defines the responsibilities of CDFG and the requirement for public and private applicants to
obtain an agreement to “divert, obstruct, or change the natural flow or bed, channel, or bank of
any river, stream, or lake designated by the department (CDFG) in which there is at any time an
existing fish or wildlife resource or from which those resources derive benefit, or will use
material from the streambeds designated by the department.”

California Environmental Quality Act
Although rare, threatened, and endangered species are protected by specific federal and state
statutes. CEQA Guidelines Section 15380(d) provides that a species not listed on Federal or
State lists of protected species may be considered rare or endangered if the species can be shown
to meet certain specified criteria. These criteria have been modeled after the definition in the
ESA, and the section of the California Fish and Game Code that addresses rare or endangered
plants and animals. CEQA Guidelines Section 15380(d) allows a public agency to undertake a
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review to determine if a significant effect on species that have not yet been listed by USFWS,
NMFS, or CDFG (i.e., candidate species) would occur. Thus, CEQA provides an agency with
the ability to protect a species from a project’s potential impacts until the respective government
agencies have an opportunity to designate the species as protected, if warranted.

3.4.3

Aquatic Resources

Over 30 species of fish are known to use the Sacramento River. Of these, a number of both
native and introduced species are anadromous. Anadromous species include Chinook salmon,
steelhead, green and white sturgeon, striped bass, river lamprey and American shad.
Other Sacramento River fishes are considered resident species, which complete their lifecycles
entirely within freshwater, often in a localized area. Resident species include rainbow and brown
trout, largemouth and smallmouth bass, channel catfish, sculpin, Sacramento pike minnow,
Sacramento sucker, hardhead, and common carp (Moyle 2002).

3.4.3.1

Fisheries Resources in the Action/Project Area

Special-status fish species considered in this section are those that are state or federally listed as
threatened or endangered, proposed for state or federal listing as threatened or endangered,
species classified as candidates for future state or federal listing, and state species of special
concern. Special-status fish species potentially occurring in the Action/Project Area were
identified using USFWS species lists based on individual U.S. Geological Survey (USGS)
topographic quadrangles including Ord Ferry, Butte County and Glenn County, and using
California Natural Diversity Database (CNDDB) species lists based on USGS topographical
quadrangles including Chico, Foster-Island, Glenn, Hamilton City, Llano Seco, Nelson, Nord,
and Richardson Springs, and through review of environmental documents for other projects in
the Action/Project Area. Table 3-1 presents the special-status fish species that could occur
within the Action/Project Area and their regulatory status.
Special emphasis is placed on these species to facilitate compliance with applicable laws,
particularly the state and federal ESA’s, and to be consistent with state and federal
restoration/recovery plans and NMFS and USFWS biological opinions (BOs). This focus is
consistent with: (1) CALFED’s 2000 Ecosystem Restoration Program Plan and Multi-Species
Conservation Strategy; (2) the programmatic determinations for the CALFED program, which
include CDFG’s Natural Community Conservation Planning Act (NCCPA) approval and the
programmatic BOs issued by NMFS and USFWS; (3) USFWS's 1997 Draft Anadromous Fish
Restoration Program (AFRP), which identifies specific actions to protect anadromous salmonids;
(4) CDFG’s 1996 Steelhead Restoration and Management Plan for California, which identifies
specific actions to protect steelhead; and (5) CDFG’s Restoring Central Valley Streams, A Plan
for Action (1993), which identifies specific actions to protect salmonids. Improvement of habitat
conditions for these species of primary management concern could protect or enhance conditions
for other fish resources, including native resident species.
Evaluating potential impacts on fishery resources within the Action/Project Area requires an
understanding of fish species' life histories and life stage-specific environmental requirements.
General information is provided below regarding fish species considered but dismissed from
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further evaluation in this document, as well as life histories of fish species of primary
management concern occurring within the study area. Time periods associated with individual
species life stages are derived from a combination of literature review and analyses of survey
data.
Table 3-1.

Special-Status Fish Species that could occur within the Proposed Action/Project Area.

Common Name
Central Valley fall-/late fall-run Chinook salmon
Central Valley spring-run Chinook salmon
Central Valley winter-run Chinook salmon
Coho salmon
Central Valley steelhead
Delta smelt
Southern Distinct Population Segment of North
American green sturgeon
Hardhead
River lamprey
Sacramento perch
Sacramento splittail
San Joaquin roach
Status Key:
E = Endangered
T = Threatened
P = Proposed
C = Candidate
SE = State Endangered
ST = State Threatened
CSC = State Species of Special Concern

3.4.3.2

Scientific Name
Oncorhynchus tshawytscha
Oncorhynchus tshawytscha
Oncorhynchus tshawytscha
Oncorhynchus kisutch
Oncorhynchus mykiss
Hypomesus transpacificus
Acipenser medirostris
Mylopharodon conocephalus
Lampetra ayresi
Archoplites interruptus
Pogonichthys macrolepidotus
Lavinia symmetricus ssp

Status
(see below)
CSC
T, ST
E, SE
ST
T
T
T, CSC
CSC
CSC
CSC
CSC
CSC

Fish Species Considered but Dismissed

The USFWS listed delta smelt as a “threatened” species under the ESA in March 1993 (CFR 58
12854), and critical habitat for delta smelt has been designated within the area. Delta smelt also
is listed as a “threatened” species under the CESA. In addition to the Delta, delta smelt have
been found in the Sacramento River as far upstream as the confluence with the American River
(Moyle 2002; USFWS 1994) at approximately Sacramento River mile 60. The Delta Smelt is
excluded from further evaluation in this document because the Action/Project Area is located at
river mile 191, whereas the Delta smelt has not been documented in the Sacramento River at
locations upstream of the confluence of the Feather River.
In the Sacramento River drainage, Coho salmon were never common, but a small population
probably once spawned in the McCloud and Upper Sacramento rivers (Moyle 2002). Coho
salmon are not presently know to utilize the Sacramento River and, therefore, are not further
evaluated in this document.
The San Joaquin roach (Lavinia symmetricus ssp.), a native freshwater minnow, is found
throughout the Sacramento-San Joaquin drainage system (Moyle 2002). California roach, of
which the Pit and San Joaquin roaches are a subspecies, are generally found in small, warm
intermittent streams, and dense populations are frequently found in isolated pools (Moyle et al.
1982; Moyle 2002). Roach are tolerant of relatively high temperatures (86°F to 95°F) and low
oxygen levels (1 ppm to 2 ppm)(Taylor et al. 1982). Suitable roach habitat generally includes
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low flow, moderate gradients, warm temperatures, and edge mats of duckweed and water fern
(Moyle 2002). They are most abundant in mid-elevation streams in the Sierra foothills and in the
lower reaches of some coastal streams (Moyle 2002). It is unlikely that roach would be present
in the Action/Project Area and, therefore, is not further evaluated in this document.

3.4.3.3

Evaluated Species of Primary Management Concern

Species of primary management concern evaluated in this analysis include those that are
recreationally or commercially important (fall-run Chinook salmon (Oncorhynchus
tshawytscha), steelhead (Oncorhynchus mykiss), American shad (Alosa sapidissima), and striped
bass (Morone saxatilis), Federal- and/or State-listed species and species proposed for Federal or
State listing within the area (winter- and spring-run Chinook salmon, steelhead, and green
sturgeon (Acipenser medirostris), and State species of special concern (late fall-run Chinook
salmon1, green sturgeon, hardhead (Mylopharodon conocephalus), river lamprey (Lamptera
ayresi), and Sacramento splittail (Pogonichthys macrolepidotus).

Chinook Salmon
Chinook salmon is the most important commercial species of anadromous fish in California.
Chinook salmon have evolved a broad array of life history patterns that allow them to take
advantage of diverse riverine conditions throughout the year. Four principal life history variants
are recognized and are named for the timing of their spawning runs: fall-run, late fall-run,
winter-run and spring-run. The Sacramento River supports all four runs of Chinook salmon.
The larger tributaries to the Sacramento River (American, Yuba, and Feather rivers) and rivers in
the San Joaquin Basin also provide habitat for one or more of these runs. A separate discussion
of each of these four runs is provided below. Table 3-2 illustrates the general differences among
the timing of life stages of the four Central Valley Chinook salmon runs.
Table 3-2.

Generalized Life History Timing of Central Valley Chinook Salmon Runs

Run

Adult
Migration
Period

Peak
Migration
Period

Spawning
a
Period

Peak
Spawning
Period

Fry
Emergence
Period

Late fall

Oct – Apr

Dec

Early Jan - Mar

Feb - Mar

Apr - Jun

Winter

Dec - Jul

Mar

Late Apr - Oct

May - Jun

Jul - Oct

Spring

Mid-Feb -Jul

Apr - May

Late Aug - Nov

Mid-Sep

Nov - Mar

Fall

Jul - Dec

Sep - Oct

Late Sep - Mar

Oct - Nov

Dec - Mar

Juvenile
Stream
Residency
7-13
months
5-10
months
3-15
months
1-7 months

Juvenile
Emigration
Period
Apr - Dec
Jul - Apr
Oct - May
Dec - Jun

Sources: {CDFG 1998; Moyle 2002; NMFS 2004; Vogel and Marine 1991, CDFG Unpublished Data)
a
The time periods identified for spawning include the time required for incubation and initial rearing, before emergence of fry from
spawning gravels.

1

NMFS recognizes the late-fall-run Chinook salmon in the Central Valley fall-run Evolutionarily Significant Unit (ESU)
(Moyle 2002). On April 15, 2004, NMFS published a notice in the Federal Register acknowledging establishment of a species
of concern list, addition of species to the species of concern list, description of factors for identifying species of concern, and
revision of the candidate species list. In this notice, NMFS announced the Central Valley Fall-run and Late Fall-run Chinook
Salmon ESU change in status from a candidate species to a species of concern. In 1999, the Central Valley ESU underwent a
status review after NMFS received a petition for listing. Pursuant to that review, NMFS found that the species did not warrant
listing as threatened or endangered under the ESA, but sufficient concerns remained to justify addition to the candidate species
list. Therefore, according to NMFS’ April 15, 2004 interpretation of the ESA provisions, the Central Valley ESU now
qualifies as a species of concern, rather than a candidate species (69 FR 19977).
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Winter-run Chinook Salmon
Winter-run Chinook salmon occur only in the Sacramento River; therefore, this species account
is specific to the Sacramento River. The Sacramento River winter-run Chinook salmon ESU is
listed as “endangered” under both the Federal and State ESA. In 1993, critical habitat for winterrun Chinook salmon was designated to include the Sacramento River from Keswick Dam, (RM
302) to Chipps Island (RM 0) at the westward margin of the Sacramento-San Joaquin Delta, this
includes the Project/Action Area. Also included are waters west of the Carquinez Bridge, Suisun
Bay, San Pablo Bay, and San Francisco Bay north of the San Francisco/Oakland Bay Bridge
(NMFS 1993).
Adult winter-run Chinook salmon immigration and holding (upstream spawning migration)
through the Delta and into the lower Sacramento River occurs from December through July, with
a peak during the period extending from January through April (USFWS 1995a). Winter-run
Chinook salmon primarily spawn in the main-stem Sacramento River between Keswick Dam
(RM 302) and Red Bluff Diversion Dam (RM 243). Winter-run Chinook salmon spawn between
late-April and mid-August, with a peak generally in June. Winter-run Chinook salmon embryo
incubation in the Sacramento River can extend into October (Vogel and Marine 1991).
Winter-run Chinook salmon fry rearing in the upper Sacramento River exhibit peak abundance
during September, with fry and juvenile emigration past Red Bluff Diversion Dam occurring
from July through March (Reclamation 1992; Vogel and Marine 1991)}, although NMFS
(NMFS 1993; NMFS 1997) report juvenile rearing and outmigration extending from June
through April. Emigration (downstream migration) of winter-run Chinook salmon juveniles past
Knights Landing, approximately 155.5 river miles downstream of the Red Bluff Diversion Dam,
reportedly occurs between November and March, peaking in December, with some emigration
continuing through May in some years (Snider and Titus 2000a; Snider and Titus 2000b). The
numbers of juvenile winter-run Chinook salmon caught in rotary screw traps at the Knights
Landing sampling location were reportedly dependent on the magnitude of flows during the
emigration period (Snider and Titus 2000a; Snider and Titus 2000b). Additional information on
the life history and habitat requirements of winter-run Chinook salmon is contained in the NMFS
Biological Opinion for this run, which was developed to specifically evaluate impacts on winterrun Chinook salmon associated with CVP and SWP operations (NMFS 1993).
Adult and juvenile winter-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult winter-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult winter-run
Chinook salmon generally migrate upstream through the Action/Project Area from December
through July. Juvenile winter-run Chinook salmon generally can migrate downstream in the
Upper Sacramento River from July through April, although it is believed that most juvenile
emigration occurs through the Action/Project Area after October.

Spring-run Chinook Salmon
Historically, spring-run Chinook salmon occurred in the headwaters of all major river systems in
the Central Valley where natural barriers to migration were absent. Beginning in the 1880s,
harvest, water development, construction of dams that prevented access to headwater areas and
habitat degradation significantly reduced the number and range of spring-run Chinook salmon in
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the Central Valley. Today, Mill, Deer, and Butte creeks in the Sacramento River system support
self-sustaining, persistent populations of spring-run Chinook salmon. The upper Sacramento,
Yuba, and Feather rivers also are reported to support spring-run Chinook salmon. However,
documentation of these populations is weak, and these populations may be hybridized to some
degree with fall-run Chinook salmon. Due to the significantly reduced range and small size of
remaining spring-run populations, the Central Valley spring-run Chinook salmon ESU is listed
as a "threatened" species under both the state CESA and federal ESA.
The Central Valley Spring-run Chinook salmon ESU has been reduced to only three naturally
spawning independent populations that are free of hatchery influence: Deer Creek, Mill Creek
and Butte Creek (70 FR 37160 (June 28, 2005)). There are other natural populations (i.e., in
Clear, Antelope, Big Chico and Beegum creeks) of spring-run Chinook salmon, but the Central
Valley Technical Recovery Team considers them to be dependant upon the populations in Deer,
Mill and Butte creeks (70 FR 37160 (June 28, 2005)). Recent results by Banks et al. (Banks et al.
2000) suggest the spring-run phenotype in the Central Valley is actually shown by two
genetically distinct subpopulations, Butte Creek spring-run and Deer and Mill creeks spring-run.
Spring-run Chinook salmon acquired and maintained genetic integrity through spatial-temporal
isolation from other Central Valley Chinook salmon runs. Historically, spring-run Chinook
salmon were temporally isolated from winter-run, and largely isolated in both time and space
from the fall-run. Much of this historical spatial-temporal integrity has broken down, resulting in
intermixed life history traits in many remaining habitats.
Sacramento River spring-run Chinook salmon are known to use the Sacramento River as a
migratory corridor to spawning areas in upstream tributaries. Historically, spring-run Chinook
salmon did not utilize the mainstem Sacramento River downstream of the Shasta Dam site except
as a migratory corridor to and from headwater streams (CDFG 1998). Currently, the extent of
spring-run Chinook salmon utilization of the upper Sacramento River (i.e., upstream of the Red
Bluff Diversion Dam and downstream of Keswick Dam) for other than a migratory corridor is
unclear.
All of the potential spring-run Chinook salmon holding and spawning habitat in the mainstem
Sacramento River is located upstream from the Red Bluff Diversion Dam and downstream of
Keswick Dam (CDFG 1998). The physical environment downstream from Keswick Dam is
adequate for spring-run Chinook salmon; however, in some years high water temperatures would
prevent egg and embryo survival (USFWS 1990 as reported in CDFG 1998). Water temperature
downstream from Keswick Dam is a function of flow releases from Shasta Reservoir, the
condition of reservoir storage, depth of water released from the reservoir, and climate. In years
of low storage in Shasta Reservoir and under low flow releases, water temperatures exceed 56°F
downstream of Keswick Dam during critical months for spring-run Chinook salmon spawning
and egg incubation2.
Several sources suggest that putative spawning by spring-run Chinook salmon in the mainstem
Sacramento River may actually be by spring-run/fall-run hybrids or early fall-run. For example,
CDFG (CDFG 1998) states:

2 A water temperature of 56°F represents the upper value of the water temperature range (i.e., 41.0ºF to 56.0°F) suggested for
maximum survival of eggs and yolk-sac larvae in the Central Valley of California.
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“Streams that continue to support wild, persistent, and long-term documented
populations of spring-run Chinook salmon are Mill, Deer and Butte creeks. These
remaining wild populations of Sacramento River spring-run Chinook salmon are
small, isolated, and their range is restricted. There are other streams which may
support Sacramento spring-run Chinook salmon but documentation is weak
(Battle Creek), their populations are not persistent (Antelope, Cottonwood, and
Big Chico creeks), populations may be hybridized to some degree with fall-run
due to lack of spatial separation of spawning habitat (Sacramento, Yuba and
Feather rivers), or is a hybrid hatchery population (Feather River Hatchery).”
CDFG (CDFG 1998) estimated run sizes for different tributaries of the Sacramento River in their
status review of spring-run Chinook salmon in the Sacramento River Drainage. Run size
estimates were made for Battle, Antelope, Mill, Deer, Big Chico, and Butte Creeks. In addition, a
run size estimate was made for the Sacramento River by counting fish displaying spring-run
characteristics (i.e., passing through the fishway at the Red Bluff Diversion Dam between midMarch and mid-September). During the 1994 to 1997 time period, the portion of putative springrun Chinook salmon migrating upstream of the Red Bluff Diversion Dam, and not accounted for
in Battle Creek estimates, accounted for approximately two percent of the estimated spring-run
Chinook salmon population (excluding the Feather River).
Adult spring-run Chinook salmon immigration and holding in California’s Central Valley Basin
occurs from mid-February through September (CDFG 1998; Lindley et al. 2004). Suitable water
temperatures for adult upstream migration reportedly range between 57ºF and 67ºF (NMFS
1997). In addition to suitable water temperatures, adequate flows are required to provide
migrating adults with olfactory and other cues needed to locate their spawning reaches (CDFG
1998).
The primary characteristic distinguishing spring-run Chinook salmon from the other runs of
Chinook salmon is that adult spring-run Chinook salmon hold in areas downstream of spawning
grounds during the summer months until their eggs fully develop and become ready for
spawning. NMFS (NMFS 1997) states, “Generally, the maximum temperature for adults
holding, while eggs are maturing, is about 59- 60°F, but adults holding at 55-56°F have
substantially better egg viability." Spawning and embryo incubation has been reported to
primarily occur during September through mid-February, with spawning peaking in midSeptember (DWR 2004b; DWR 2004c; Moyle 2002; Vogel and Marine 1991). Some portion of
an annual year-class may emigrate as post-emergent fry (individuals less than 45 mm in length),
and some rear in the upper Sacramento river and tributaries during the winter and spring and
emigrate as juveniles (individuals greater than 45 mm in length, but not having undergone
smoltification) or smolts (silvery colored fingerlings having undergone the smoltification process
in preparation for ocean entry). The timing of juvenile emigration from the spawning and
rearing grounds varies among the tributaries of origin, and can occur during the period extending
from October through April (Vogel and Marine 1991). In Butte Creek, the bulk of emigration is
reported to occur between January and March, with some emigration continuing through April
(Lindley et al. 2004). Some juveniles continue to rear in Butte Creek through the summer and
emigrate as yearlings from October to February, with peak yearling emigration occurring in
November and December (CDFG 1998).
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Adult and juvenile spring-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult spring-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult spring-run
Chinook salmon generally migrate upstream through the Action/Project Area from mid-February
through July. It is believed that most juvenile emigration occurs through the Action/Project Area
from October through March.

Fall-run Chinook Salmon
In the Central Valley, fall-run Chinook salmon are the most numerous of the four salmon runs,
and continue to support commercial and recreational fisheries of significant economic
importance. Fall-run Chinook salmon is currently the largest run of Chinook salmon utilizing
the Sacramento River system. The Feather and Yuba rivers and San Joaquin River tributaries
also support runs of fall-run Chinook salmon.
Adult fall-run Chinook salmon generally begin migrating upstream annually in July, with
immigration continuing through December in most years (NMFS 2004; Vogel and Marine 1991).
It has been reported that fall-run Chinook salmon in the Central Valley immigrate into natal
rivers as early as June (Moyle 2002). Adult fall-run Chinook salmon immigration generally
peaks in November, and typically greater than 90 percent of the run has entered the river by the
end of November (Snider and Vyverberg 1995; Snider and McKewan 1992).
The timing of adult Chinook salmon spawning activity is strongly influenced by water
temperatures. When daily average water temperatures decrease to approximately 60°F, female
Chinook salmon begin to construct nests (redds) into which their eggs (simultaneously fertilized
by males) are eventually released. Fertilized eggs are subsequently buried with streambed
gravel. Due to the timing of adult arrivals and occurrence of appropriate spawning temperatures,
spawning activity in recent years in the lower American River, for example, has peaked during
mid- to late-November (Snider and Vyverberg 1995; Snider and McKewan 1992). In general,
the fall-run Chinook salmon spawning and embryo incubation period extends from October
through March (NMFS 2004; Vogel and Marine 1991). It should also be noted that if water
temperature conditions are sufficiently low (i.e., = 60°F), spawning activity may begin in
September (Moyle 2002).
The intra-gravel residence times of incubating eggs and alevins (yolk-sac fry) are highly
dependent upon water temperatures. The intra-gravel egg and fry incubation life stage for
Chinook salmon generally extends from about mid-October through March.
Within the Sacramento River system, fall-run Chinook salmon fry emergence generally occurs
from late-December through March (Moyle 2002). In the Feather River, fall-run Chinook
salmon fry emergence has been reported to occur as early as November (Seesholtz et al. 2003).
In the Sacramento River Basin, fall-run Chinook salmon juvenile emigration occurs from
January through June (Moyle 2002; Vogel and Marine 1991). Emigration surveys conducted by
CDFG have shown no evidence that peak emigration of Chinook salmon is related to the onset of
peak spring flows in the lower American River (Snider et al. 1997). Temperatures required
during emigration are believed to be about the same as those required for successful rearing, as
discussed below.
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Water temperatures reported to be optimal for rearing of Chinook salmon fry and juveniles are
reported to be between 45°F and 65°F (NMFS 2002a; Rich 1987; Seymour 1956). Raleigh et al.
(Raleigh et al. 1986) reviewed the available literature on Chinook salmon thermal requirements
and suggested a suitable rearing temperature range of approximately 53.6°F to 64.4°F, and an
upper limit of 75°F. Zedonis and Newcomb (Zedonis and Newcomb 1997) report that the
smoltification process may become compromised at water temperatures above 62.6°F.
Adult and juvenile fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from July through
December. It is believed that most juvenile emigration occurs through the Action/Project Area
from December through June.

Late Fall-run Chinook Salmon
Most late fall-run Chinook salmon spawn in the Sacramento River; therefore, this species
account is specific to the Sacramento River (USFWS 1995b). Adult immigration and holding of
late fall-run Chinook salmon in the Sacramento River generally begins in October, peaks in
December, and ends in April (Moyle 2002). Late fall-run Chinook salmon spawn during periods
of high flows, when flow fluctuations can be damaging to redds constructed in high terraces,
which can be exposed as water recedes (USFWS 1995b). Spawning also has been suggested to
occur in tributaries to the upper Sacramento River (e.g., Battle, Cottonwood, Clear, Big Chico,
Butte and Mill creeks) and the Feather and Yuba rivers, although these fish do not comprise a
large proportion of the late fall-run Chinook population (USFWS 1995b). Spawning in the
mainstem Sacramento River occurs primarily from Keswick Dam (River Mile (RM) 302) to Red
Bluff Diversion Dam (RM 258), and generally occurs from January through April (Moyle 2002;
NMFS 2004; Vogel and Marine 1991). Late fall-run Chinook salmon embryo incubation can
extend through June (Vogel 1991). Post-emergent fry and juveniles emigrate from their
spawning and rearing grounds in the upper Sacramento River and its tributaries during the April
through December period (Vogel and Marine 1991). NMFS recognizes the late fall-run Chinook
salmon in the Central Valley as part of the fall-run Chinook salmon evolutionarily significant
unit (ESU) (Moyle 2002).
Adult and juvenile late fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult late fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult late fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from October
through April. It is believed that most juvenile emigration occurs through the Action/Project
Area from April through December.

Steelhead
The Central Valley steelhead distinct population segment (DPS) is listed as a “threatened”
species under the Federal ESA, and has no State listing status. Central Valley steelhead occur in
the Sacramento, Feather, American and Yuba rivers, and also have been found in the Stanislaus
and Mokelumne rivers. Steelhead are produced at the Coleman Fish Hatchery on Battle Creek,
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the Nimbus Hatchery on the American River, and the Feather River Hatchery on the Feather
River (CDFG 1996).
Most wild, indigenous populations of steelhead occur in upper Sacramento River tributaries
below the Red Bluff Diversion Dam (RBDD), including Antelope, Deer, and Mill creeks, and the
Yuba River. Remnant populations may also exist in Big Chico and Butte creeks (CDFG 1996).
Naturally spawning populations also occur in the American and Feather rivers, and possibly the
upper Sacramento and Mokelumne rivers, but these populations have had substantial hatchery
influence and their ancestry is not clearly known (Busby et al. 1996). Steelhead runs in the
Feather and American rivers are sustained largely by Feather River and Nimbus (American
River) hatcheries (CDFG 1996).
Estimates of steelhead run sizes have been sporadic and limited to only a few locations over the
last 50 years. The average annual run size in the Sacramento River above the mouth of the
Feather River during 1953 through 1958 was estimated at 20,540 fish (Hallock 1989). Although
an accurate estimate is not available, the recent annual run size for the entire Sacramento River
Basin, based on RBDD counts, hatchery counts, and available natural spawning escapement
estimates, is probably fewer than 10,000 fish (CDFG 1996). The most reliable indicators of
recent declines in hatchery and wild stocks are trends reflected in RBDD and hatchery counts.
Annual counts at the RBDD declined from an average of 11,187 adult fish in the late 1960s and
1970s to 2,202 adult fish in the 1990s. Recent counts at Coleman, Feather River, and Nimbus
hatcheries also are well below the historical averages. Frank Fisher (CDFG) estimated that 10
percent to 30 percent of adults returning to spawn in the Sacramento River system are of
hatchery origin (CDFG 1996).
Central Valley steelhead are known to use the Sacramento River as a migratory corridor to
spawning areas in upstream tributaries. Historically, steelhead likely did not utilize the mainstem
Sacramento River downstream from the Shasta Dam site except as a migratory corridor to and
from headwater streams. The number of steelhead that spawn in the Sacramento River is
unknown, but it is probably low (DWR 2003).
In analyzing flow-habitat relationships for anadromous salmonids in the upper Sacramento
River, upstream of the Battle Creek confluence and downstream from Keswick Dam, USFWS
reports very few steelhead redds have been observed in CDFG aerial redd surveys and, of those
redds observed, it was not possible to distinguish steelhead redds from resident rainbow trout
redds (USFWS 2003). Recent population estimates suggest two-thirds (approximately 2,000
adults) of wild Central Valley steelhead spawn upstream of the Red Bluff Diversion Dam and
the majority of these spawners probably return to Battle Creek due to the presence of the
Coleman National Fish Hatchery. Specific information regarding steelhead spawning within the
mainstem Sacramento River is limited due to lack of monitoring (NMFS 2004). NMFS does not
know how many steelhead spawn in the upper Sacramento River because they cannot be
distinguished from the sizeable resident trout population that has developed as a result of
managing for coldwater species in the Sacramento River all summer. NMFS assumes that most
of the adult steelhead passing the Red Bluff Diversion Dam spawn in tributaries because the
habitat is more suitable.
Adult steelhead immigration into Central Valley streams typically begins in August and
continues into March (McEwan 2001; NMFS 2004). Steelhead immigration generally peaks
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during January and February (Moyle 2002). Optimal immigration and holding temperatures
have been reported to range from 46°F to 52°F (CDFG 1991). Spawning usually begins during
late-December and may extend through March, but also can range from November through April
(CDFG 1986). Optimal spawning temperatures have been reported to range from 39°F to 52°F
(CDFG 1991). Unlike Chinook salmon, many steelhead do not die after spawning. Those that
survive return to the ocean, and may spawn again in future years.
Optimal egg incubation temperatures have been reported to range from 48°F to 52°F (CDFG
1991). Preferred water temperatures for fry and juvenile steelhead rearing are reported to range
from 45°F to 65°F (NMFS 2002a). Each degree increase between 65°F and the upper lethal limit
of 75°F reportedly becomes increasingly less suitable and thermally more stressful for the fish
(Bovee 1978). Although the reported preferred water temperatures for fry and juvenile steelhead
rearing range from 45°F to 65°F, most of the literature on steelhead smoltification suggest water
temperatures of 52°F (Adams et al. 1975; Myrick and Cech 2001; Rich 1987), or less than 55°F
(EPA 2003; McCullough et al. 2001; Wedemeyer et al. 1980; Zaugg and Wagner 1973) are
required for successful smoltification to occur. McEwan (McEwan 2001) reports that steelhead
fry and fingerlings rear and move downstream in the Sacramento River year-round, although
most steelhead smolts reportedly emigrate from January through June. It has been reported that
steelhead move downstream as YOY in the lower Yuba River (YCWA 2005) and in the lower
American River (Snider and Titus 2000b) from late-spring through summer.
Similar to the four runs of Chinook salmon, adult and juvenile steelhead primarily utilize the
Sacramento River in the Action/Project Area as a migration corridor. Adult steelhead are not
known to spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult
steelhead generally migrate upstream through the Action/Project Area from August through
March, with peak immigration occurring during January and February. The primary period of
steelhead smolt emigration occurs from January through June.

Green Sturgeon
On April 5, 2005, NMFS filed a proposed rule to list the southern population of North American
green sturgeon as threatened under the ESA. On April 7, 2006, a final rule was issued and
adopted, and the southern distinct population segment was listed as threatened. The final rule
became effective June 6, 2006 (71 FR 17757 (April 7, 2006)). NMFS (NMFS 2005) states that
the main factor for the decline of the southern DPS of green sturgeon is the reduction of
spawning habitat in the Sacramento and Feather rivers.
Green sturgeon is an anadromous species, migrating from the ocean to freshwater to spawn.
Adults of this species tend to be more marine-oriented than the more common white sturgeon.
Nevertheless, spawning populations have been identified in the Sacramento River, and most
spawning is believed to occur in the upper reaches of the Sacramento River as far north as Red
Bluff (Moyle et al. 1995). Adults begin their inland migration in late-February (Moyle et al.
1995), and enter the Sacramento River between February and late-July (CDFG Website 2001).
In the Klamath River, the water temperature tolerance of immigrating adult green sturgeon
reportedly ranges from 44.4°F to 60.8°F. Reportedly, no green sturgeon were found in areas of
the river outside this surface water temperature range (USFWS 1995b)Spawning activities occur
from March through July, with peak activity believed to occur between April and June (Moyle et
al. 1995). Green sturgeon reportedly tolerate spawning water temperatures ranging from 50°F to
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70°F (CDFG Website 2001). Water temperatures above 68°F (20°C) are reportedly lethal to
green sturgeon embryos (Beamesderfer and Webb 2002). Preferred spawning habitat includes
substrate that is likely large cobble, but may range from sand to bedrock, and fast moving water
of depths greater than 3 meters (Moyle 2002). Small numbers of juvenile green sturgeon have
been captured and identified each year from 1986 through 2001 in the Sacramento River at the
Hamilton City Pumping Plant (RM 206) and at Red Bluff Diversion Dam from 1995 through
2001 (NMFS 2002b). Juvenile green sturgeon reportedly rear in their natal streams year-round
(Environmental Protection Information Center et al. 2001; Moyle 2002) and juvenile emigration
is believed to primarily occur from May through September. Growth of juvenile green sturgeon
is reportedly optimal at 59°F (15°C) and reduced at both 51.8°F (11°C) and 66.2°F (19°C) (Cech
et al. 2000). Within the Klamath River, juvenile green sturgeon emigration reportedly occurs
from late May through July (Environmental Protection Information Center et al. 2001). Within
the Trinity River, juvenile green sturgeon emigration reportedly occurs from early June through
September (Environmental Protection Information Center et al. 2001). Although a green
sturgeon sport fishery exists on the lower Feather River, the extent to which green sturgeon use
the Feather River is still to be determined. Green sturgeon larvae are occasionally captured in
salmon outmigrant traps, suggesting the lower Feather River may be a spawning area (Moyle
2002). However, NMFS (NMFS 2002b) reports that green sturgeon spawning in the Feather
River is unsubstantiated.
Green sturgeon potentially may spawn in suitable habitat both upstream and downstream of the
Action/Project Area in the Sacramento River. Thus, because juveniles rear year-round it is
possible that green sturgeon larvae or juveniles could be in the Action/Project Area throughout
the year.

American Shad
American shad occur in the Sacramento River, its major tributaries, the San Joaquin River and
the Delta. Because of its importance as a sport fish, American shad have been the subject of
investigations by CDFG. American shad are native to the Atlantic coast and were planted in the
Sacramento River in 1871 and 1881 (Moyle 2002).
Adult American shad typically enter Central Valley rivers from April through early July (CDFG
1986), with the majority of immigration and spawning occurring from mid-May through June
(Urquhart 1987). Water temperature is an important factor influencing the timing of spawning.
American shad are reported to spawn at water temperatures ranging from approximately 46°F to
79°F (USFWS 1967), although optimal spawning temperatures are reported to range from about
60ºF to 70°F (Bell 1986; CDFG 1980; Leggett and Whitney 1972; Painter et al. 1979; Rich
1987). Spawning takes place mostly in the main channels of rivers, and generally about 70
percent of the spawning run is made up of first time spawners (Moyle 2002).
Shad have remarkable abilities to navigate and to detect minor changes in their environment
(Leggett 1973). Although homing is generally assumed in the Sacramento River and its
tributaries, there is some evidence that numbers of first-time spawning (i.e., “virgin”) fish are
proportional to flows of each river at the time the shad arrive. When suitable spawning
conditions are found, American shad school and broadcast their eggs throughout the water
column. The optimal temperature for egg development is reported to occur at 62°F. At this
temperature, eggs hatch in six to eight days; at temperatures near 75°F, eggs would hatch in three
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days (MacKenzie et al. 1985). Egg incubation and hatching, therefore, are coincident with the
spawning period.
The main shad spawning runs in California are in the Sacramento River up to Red Bluff, with the
main summer nursery areas occurring in the lower Feather River, Sacramento River from Colusa
to the north Delta, and to a lesser extent the south Delta (Moyle 2002). Therefore, American
shad utilization of habitats in the Sacramento River in the vicinity of the Action/Project Area
potentially consists of upstream migration and spawning, although it is unlikely that juvenile
rearing occurs to any meaningful extent.

Striped Bass
Striped bass occur in the Sacramento River, its major tributaries, and the Delta. Substantial
striped bass spawning and rearing occurs in the Sacramento River and Delta, although striped
bass can typically be found upstream as far as barrier dams (Moyle 2002). In the Sacramento
River, striped bass can be found as far upstream as the Red Bluff Diversion Dam (Moyle 2002).
Striped bass are native to the Atlantic coast. They were first introduced to the Pacific coast in
1879, when they were planted in the San Francisco Estuary (Moyle 2002).
Adult striped bass are present in Central Valley rivers throughout the year, with peak abundance
occurring during the spring months (CDFG 1971; DeHaven 1979; DeHaven 1977). Striped bass
spawn in water temperatures ranging from 59°F to 68°F (Moyle 2002). Therefore, spawning
may begin in April, but peaks in May and early-June (Moyle 2002). In the Sacramento River,
most striped bass spawning is believed to occur between Colusa and the mouth of the Feather
River. In years of higher flow, spawning typically occurs farther upstream than usual because
striped bass continue migrating upstream while waiting for temperatures to rise (Moyle 2002).
Sacramento River currents carry striped bass embryos and larvae to rearing habitats in the Delta.
The number of striped bass entering Central Valley streams during the summer is believed to
vary with flow levels and food production (CDFG 1986). Sacramento River tributaries seem to
be nursery areas for young striped bass (CDFG 1971; CDFG 1986). Juvenile and sub-adult fish
have been reported to be abundant in the lower American River and lower Yuba River during the
fall (DeHaven 1977). Optimal water temperatures for juvenile striped bass rearing have been
reported to range from approximately 61°F to 73°F (Hassler 1988).
Striped bass are found in the Action/Project Area but, likely are transient adults associated with
upstream spawning migrations from April through June during high flow years.

Sacramento Splittail
USFWS removed Sacramento splittail from the list of threatened species on September 22, 2003,
and did not identify it as a candidate for listing under the ESA. Sacramento splittail are however,
identified as a California species of special concern and, informally, as a federal species of
concern. Splittail occur in the Sacramento River, its major tributaries, the San Joaquin River and
the Delta.
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Sacramento splittail spawning can occur anytime between late February and early July but peak
spawning occurs in March and April (Moyle 2002). DWR (DWR 2004a) reported that
Sacramento splittail spawning, egg incubation and initial rearing in the Feather River primarily
occurs during February through May. A gradual upstream migration begins in the winter months
to forage and spawn, although some spawning activity has been observed in Suisun Marsh
(Moyle 2002). During wet years, upstream migration is much more directed and fish tend to
swim further upstream (Moyle 2002). Attraction flows are necessary to initiate travel onto
floodplains where spawning occurs (Moyle et al. 2004). Spawning generally occurs in water
with depths of three to six feet over submerged vegetation where eggs adhere to vegetation or
debris until hatching (Moyle 2002; Wang 1986). Caywood (Caywood 1974) reports older fish
are generally the first to spawn.
Eggs normally incubate for three to seven days depending on water temperature (Moyle 2002).
After hatching, splittail larvae remain in shallow weedy areas until water recedes, and they
migrate downstream (Meng and Moyle 1995). The largest catches of Sacramento splittail larvae
occurred in 1995, a wet year when outflow from inundated areas peaked during March and April
(Meng and Matern 2001).
Juvenile Sacramento splittail prefer shallow-water habitat with emergent vegetation during
rearing (Meng and Moyle 1995). Sommer et al. (2002) reports juvenile splittail are more
abundant in the Yolo Bypass floodplain in the shallowest areas of the wetland with emergent
vegetation. Juvenile splittail are classified as benthic foragers (USFWS 1995b). Downstream
movement of juvenile splittail appears to coincide with drainage from the floodplains between
May and July (Caywood 1974; Meng and Moyle 1995; Sommer et al. 1997).
Sacramento splittail attain sexual maturity by the end of their second winter at a length of 180 to
200 mm (Daniels and Moyle 1983). Normal lifespan of Sacramento splittail ranges from five to
seven years (Caywood 1974; Meng and Moyle 1995). Adults can attain a length of over 300 mm
(USFWS 1995b). Adults are normally found in relatively shallow (<12 ft.) water in brackish
tidal sloughs, such as Suisun Marsh, but can also occur in freshwater areas with either tidal or
riverine flows (Moyle et al. 2004). Splittail are also known to withstand very low dissolved
oxygen levels (<1 mg O2 l-1), a wide range of water temperatures (41.0°F to 75.2°F) and
salinities of 6 – 10 ppt (Moyle et al. 2004).
Floodplain inundation during March and April appears to be the primary factor contributing to
splittail abundance. Sommer (Sommer Unpublished Work) speculates that during dry years, the
frequency and duration of floodplain inundation is not sufficient to support high levels of
foraging, spawning and rearing. Moyle (Moyle et al. 2004) reports that moderate to strong year
classes of splittail develop when floodplains are inundated for six to ten weeks between late
February and late April. Reportedly, when floodplains are inundated for less than a month,
strong year classes are not produced (Sommer et al. 1997).
Sommer et al. (1997) discuss the resiliency of splittail populations and suggest that because of
their relatively long life span, high reproductive capacity and broad environmental tolerances,
splittail populations have the ability to recover rapidly even after several years of drought
conditions. This suggests that frequent floodplain inundations are not necessary to support a
healthy population. Moyle (Moyle et al. 2004) reports that the ability of at least a few splittail to
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reproduce even under the worst flow conditions insures that the population will persist
indefinitely, despite downward trends in total population size during periods of drought.
Historically, Sacramento splittail were found as far up the Sacramento River as Redding, yet
today are largely absent from the upper parts of their distribution range (Moyle 2002). However,
in wet years Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002). It is unlikely that splittail
spawn in the vicinity of the Action/ Project Area. Therefore, in the Action/Project Area,
Sacramento splittail habitat utilization may be restricted to infrequent upstream migration
episodes, and incidental rearing during the downstream movement portion of their early life
history, which most likely may occur between late February and July.

Hardhead
Hardhead is a large (occasionally exceeding 600 mm standard length [SL]), native cyprinid
species that generally occurs in large, undisturbed low- to mid-elevation rivers and streams of the
region (Moyle 2002). The species is widely distributed throughout the Sacramento-San Joaquin
River system, though it is absent from the valley reaches of the San Joaquin River. Hardhead
mature following their second year. Spawning migrations, which occur in the spring into smaller
tributary streams, are common. The spawning season may extend into August in the foothill
streams of the Sacramento and San Joaquin River basins. Spawning behavior has not been
documented, but hardhead are believed to elicit mass spawning in gravel riffles (Moyle 2002).
Hardhead forage the bottom of deep pools for aquatic insects, occasionally taking drifting insects
on the surface. Large (= 20cm TL) adult hardhead are more omnivorous than smaller
individuals, often browsing on filamentous algae and hard-shelled invertebrates such as crayfish
(Moyle 2002). Little is known about lifestage specific temperature requirements of hardhead;
however, temperatures ranging from approximately 65°F to 75°F are believed to be suitable
(Cech et al. 1990). Most streams in which hardhead occur have summer water temperatures
higher than 20°C (about 68°F) and optimal water temperatures apparently range from 24 – 28°C
(about 75 – 83°F) (Knight 1985 as cited in Moyle 2002).
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area,
specifically in the backwater area of the Big Chico Creek—Sacramento River confluence.

River Lamprey
River lamprey are categorized as a California State Species of Concern. The anadromous river
lamprey is found in coastal streams from San Francisco Bay to Alaska (Moyle 2002). Adults
migrate back into freshwater in the fall and spawn from April to June in small tributary streams
(Wang 1986). River lamprey are reported to spawn at water temperatures ranging from 55.4°F
to 56.3°F (Wang 1986). Adults die after spawning. Presumably, the adults need clean, gravelly
riffles in permanent streams for spawning, while the ammocoetes require sandy backwaters or
stream edges in which to bury themselves, where water quality is continuously high and water
temperatures do not exceed 77°F. Ammocoetes begin their transformation into adults when they
are about 12 cm TL, during the summer. The process of metamorphosis may take nine to 10
months, the longest known for any lamprey species. Lampreys in the final stages of
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metamorphosis congregate immediately upriver from saltwater and enter the ocean in late spring.
Adults apparently only spend three to four months in saltwater, where they grow rapidly,
reaching 25 cm to 31 cm TL (Moyle 2002).
It is unknown to what extent, if any, river lamprey potentially utilize habitat in the vicinity of the
Action/Project Area. However, in California most records are for the lower Sacramento-San
Joaquin River systems (Moyle 2002).

3.4.4

Environmental Consequences

Described below is the assessment methodology used to evaluate impacts on fish and aquatic
resources associated with the Proposed Action/Project, the significance criteria developed to
determine the magnitude of potential impacts, and a discussion and determination of potential
construction, and operation and maintenance-related impacts associated with both the dredging
and bank revetment activities.

3.4.4.1

Assessment Methodology

The assessment methodology includes evaluation of both short-term, construction-related
potential impacts, as well as potential impacts associated with altered habitat conditions.
Potential short-term impacts would be limited to the immediate Action/Project Area and would
primarily be associated with construction-related activities. Construction-related impacts to be
assessed in this EA/IS include those associated with dredging and bank revetment. The
evaluation of potential short-term, construction-related impacts is based on several
considerations including construction timing, physical habitat disturbance, potential for physical
injury, hazardous spills, turbidity, sedimentation and erosion resulting from dredging and bank
revetment, short-term changes in habitat conditions, and the lifestage periodicity and habitat
utilization of evaluated species of primary management concern in the Action/Project Area.
The evaluation of altered habitat conditions extends from the time of construction through the 5year planning horizon adopted for this EA/IS. Altered habitat conditions would include changes
in the evaluated species of primary management concern utilization of available habitats
associated with changes in specific habitat variables. The principles of the Standard Assessment
Methodology, composed by the U.S. Army Corps of Engineers (2004), propose a technique for
systematically analyzing, through a linked multi-parameter (habitat variable) quantification
model application, the value of aquatic habitat as it pertains to lifestage responses of focus
species. Although the specific models were not utilized for assessment purposes in this
document, the principles and concepts of habitat alteration associated with action alternatives
relative to the bases of comparison were used in the evaluation of potential impacts to species of
primary management concern. Habitat variables considered include structural features (bank
slope, substrate size, instream woody material, and instream object cover), hydraulics (water
depth and velocity), overhanging shade/cover, and associated predation potential.

3.4.5

Significance Criteria

Specific significance criteria were developed to assess the potential impacts of the Proposed
Project upon fish and aquatic resources in the project area. These significance criteria are
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consistent with the criteria for Mandatory Findings of Significance provided in Section
15065(a)(1) of the CEQA Guidelines. This section of the CEQA Guidelines that is specifically
related to fish and wildlife resources states that a project may have a significant effect on the
environment if:
“…the project has the potential to substantially degrade the quality of the
environment; substantially reduce the habitat of a fish or wildlife species; cause a
fish or wildlife population to drop below self-sustaining levels; threaten to
eliminate a plant or animal community; substantially reduce the number or
restrict the range of an endangered, rare, or threatened species…”
Impacts to fisheries resources or aquatic habitat are identified as significant if the project would
contribute to any one of the following within the study area:
Degradation in the quantity or suitability of aquatic habitat of sufficient magnitude and/or
duration to reduce the population levels of species of primary management concern,
relative to the basis of comparison
Loss of existing riparian habitat, relative to the basis of comparison
Increase in predation of substantial magnitude and/or frequency to reduce the population
levels of species of primary management concern, relative to the basis of comparison
Interference with the movement (or migration) of species of primary management
concern of substantial magnitude, relative to the basis of comparison

3.4.6
3.4.6.1

Impact Analysis
No Action/Project Alternative Relative to Existing Conditions

In addition to impacts of action alternatives, the lead agency must consider environmental
impacts of the No Action/Project alternative. In addition, the No Action/Project Alternative
serves as the baseline for assessing the impacts of proposed actions for NEPA. The No
Action/Project Alternative includes the actions, practices, and land uses that would be assumed
to occur at the project site without Federal funding authorized by the CALFED Program.
Alternate sources of funding would need to be acquired before M&T Chico Ranch/Llano Seco
Rancho could implement the activities to maintain pumping capabilities without impacting
salmonids in the Sacramento River or Big Chico Creek.
For the purpose of this evaluation, the No Action/Project Alternative is considered the worst-case
alternative with no funding provided to maintain the M&T Chico Ranch/Llano Seco Rancho
pumping capabilities. The time frame used to analyze impacts associated with the No
Action/Project Alternative, as well as action alternatives, is 5-years (Steering Committee
conference call, August 25, 2005).
The No Action/Project Alternative would result in continued deposition and expansion of the inchannel gravel bar located upstream of the M&T Chico Ranch/Llano Seco Rancho diversion in
the Sacramento River. In addition, the continued downstream migration of the gravel bar could
compromise the operation of the City of Chico’s WWTP outfall. Between 1996 and 2006,
annual erosion rates have ranged from about 20 to 60-ft/year, with up to 100-feet per year during
years characterized by high, winter flows. Based on observed erosion rates at the site between
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1996 and 2006, erosion could be between 100 to 500 feet over the 5-year analytical period.
Analysis of sediment transport and deposition at the bar upstream of the M&T Chico
Ranch/Llano Seco Rancho pumping facility (Mussetter and Cui 2004) indicated that the average
annual rate of deposition was likely to be about 43,000 tons. Based on the assumptions included
in the river modeling of the site, the gravel bar would continue to extend downstream toward the
pumping facility, compromising the ranch’s ability to divert water for their water supply
commitments while meeting existing fish screen criteria.
The No Action/Project Alternative also would result in continued erosion of the right (west) bank
would occur as a result of flood flows, wave wash, and human use of the site. The western bank
would continue to meander. Short-term turbidity (and subsequent downstream sedimentation)
would be associated with bank erosion events, although turbidity (and sedimentation) would be
masked if erosion occurs during high-flow events when the river is already extremely turbid.
The continued erosion of the bank would result in: the continued exposure of loose sand
substrates; the predominance of relatively high bank slope; and a general lack of instream object
(hydraulic roughness) elements. The combination of these factors results in a relatively high
predation risk to species of primary management concern as a result of a general lack of escape
cover and increased edgewater velocities. Additionally, river migration and floodplain reworking provides steep cut banks for bank swallow colonies, provides deep pool habitat
(spawning areas for Green Sturgeon) and eddy currents, recruitment of IWM for anadromous and
native fishes, which traps anadromous fish carcasses and provides a major source of marine
derived nitrogen, and provides juvenile escape cover. However, as flows continue to undercut
and erode this existing stand of vegetation, erosional forces could facilitate the loss of some
existing SRA cover.
The combination of the above factors would adversely impact the performance of the M&T
Chico Ranch/Llano Seco Rancho pumping facility. Specifically, it is anticipated that
NMFS/CDFG anadromous salmonid sweeping velocity criteria would no longer be able to be
met, resulting in potential increased impingement of juvenile anadromous salmonids at the
screen, and increased predation risk associated with lower water velocities proximate to the
artificial structure in the river. Although specific screening criteria have not been developed for
green sturgeon, reduced sweeping velocities have potential for increased impingement,
entrainment, and predation potential of green sturgeon, and the larval stages of other fishes
potentially present in the Action/Project Area. Therefore, the No Action/Project Alternative
relative to Existing Conditions represents potentially significant impacts to anadromous
salmonids, green sturgeon, and the other non- salmonid species of primary management concern
in the Sacramento River.
In addition, the combination of the above factors would adversely impact the ability of the M&T
Chico Ranch/Llano Seco Rancho pumping facility to deliver adequate supplies of water to both
of the ranches, and the state wildlife management areas, and federal wildlife refuges and wildlife
management areas that depend upon the pumps for their water supply. In accordance with the
agreement for relocation of M&T/Parrott Pumping Plant (M&T et al. 1991) providing for bypass
flows in Butte Creek, if M&T Chico Ranch/Llano Seco Rancho cannot pump water from the
Sacramento River, flows in Butte Creek dedicated under the Agreement will be reduced.
Reduction of flows in Butte Creek could reasonably be expected to adversely affect aquatic
resources habitat values, suitability and utilization, and thereby result in potentially significant
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impacts to aquatic resources in Butte Creek, including the federally-listed spring-run Chinook
salmon and steelhead, and fall- and late fall-run Chinook salmon.

3.4.6.2

Dredging Only Alternative Relative to Existing Conditions

Short-term, Construction-related Impacts
Gravel Bar Dredging
Gravel bar dredging consists of three major elements including: provision of access to the gravel
bar across Big Chico Creek; dredging of the gravel bar itself; and spoils disposal.

Gravel Bar Access Across Big Chico Creek
As previously described, a temporary stream crossing over Big Chico Creek will be constructed
to provide heavy equipment access to the gravel bar dredging site from the M&T Chico
Ranch/Llano Seco Rancho. Construction of the access road will require removal of a thin strip
of willows on the bank of the gravel bar near the waters edge where the access road crosses Big
Chico Creek. Although the thin strip of willows presently does not provide shade or overhead
object cover in Big Chico Creek, removal of these willows would represent a temporary loss of
SRA. However, upon completion of the gravel bar dredging activities, the temporary stream
crossing over Big Chico Creek will be removed and impacted vegetation will be restored at a
ratio of 2:1 (i.e., two acres restored for every acre removed).
The temporary stream crossing over Big Chico Creek includes one or more 24-inch diameter by
18-feet long corrugated metal culverts covered with clean gravel fill. Installation of the stream
crossing on Big Chico Creek would not be expected to substantively affect movement of fishes
potentially present in the area, because of the inclusion of culverts which would continue to
allow passage, depending whether flows are high enough during the October construction period.
Subsequent to gravel bar dredging activities, the temporary stream crossing over Big Chico
Creek would be removed, the original shoreline contours restored, and some gravel would be left
in the creek after removing the culverts. Addition of gravel to the lower portion of Big Chico
Creek would be expected to provide improved substrate conditions for juvenile fish foraging due
to increased opportunity for aquatic macroinvertebrate colonization.

Gravel Bar Dredging
During excavation of gravels from the gravel bar, a 5 to 10-feet berm would be left on the outer
edge of the dry bar to separate the Sacramento River and Big Chico Creek from the dredging
activities. The area inside the gravel bar would be excavated to about 5-feet below the fall lowflow (4,000 cfs Sacramento River flow) water surface elevation. Separation of excavation
activities from the Sacramento River and Big Chico Creek would reduce or eliminate any
turbidity caused by re-suspension of sands and slits during excavation. This buffer also would
isolate turbid seep water in the excavation area from the Sacramento River and Big Chico Creek
during construction activities. Silt would settle in the excavation area and would be subject to
re-suspension when high Sacramento River flows inundate the area during the winter/spring
period. However, temporary turbidity increases and subsequent sedimentation associated with
M&T Chico Ranch/Llano Seco Rancho Pumping Plant
Temporary Maintenance Project

3-28

Final EA/IS
October 2007

Affected Environments and Environmental Effects

the initial period of high flow inundation would be temporary, and masked relative to turbidities
expected in the Sacramento River during high flow events.

Spoils Disposal
The substrate excavated from the gravel bar would be relocated to a spoils area located about
1,000 feet to the east of the gravel bar. Excavated materials would be deposited on top of
materials excavated from the gravel bar during 2001. The spoils site is located within the
floodplain of the Sacramento River. Excavated materials from the dredged gravel bar would be
dispersed evenly over the spoils area and sloped toward the mainstem Sacramento River to
eliminate low areas and potential ponding after flooding, which otherwise could result in the
stranding of species of primary management concern. In addition the gravel and sand deposited
at the spoils disposal site would be made available only for river and flood plain restoration
activities at a future date. If materials are removed from the spoils disposal storage site for
restoration activities, removal would be in a progression from the downstream to the upstream
end of the storage area, while maintaining the drainage gradient.

Hazardous spills and other construction-related considerations
The construction activities associated with the Dredging Only Alternative have the potential to
adversely affect fisheries and aquatic resources through the inadvertent discharge of toxic
substances. Toxic substances used at construction sites, including gasoline, lubricants, and other
petroleum-based products, could enter the Sacramento River or Big Chico Creek as a result of
spills or leaks from machinery. These substances can kill aquatic organisms through exposure to
lethal concentrations or exposure to non-lethal levels that cause physiological stress and
increased susceptibility to other sources of mortality such as predation. Petroleum products also
tend to form oily films on the water surface that can reduce dissolved oxygen levels available to
aquatic organisms.
The following actions would be implemented as part of the Dredging Only Alternative to avoid
the potential for adverse environmental impacts that could occur due to construction-related
activities.
M&T Chico Ranch/Llano Seco Rancho would apply for certification from the Central Valley
Regional Water Quality Control Board (RWQCB) under section 401 of the Clean Water Act, and
implement an Erosion Control Plan and Post Construction Stormwater Management Plan
(PCSWMP). A Storm Water Pollution Prevention Plan (SWPPP) also would be implemented as
required by the conditions of a National Pollution Discharge Elimination System (NPDES)
permit. Additionally, hazardous materials, which would be present during project construction,
would be limited to petroleum products. M&T Chico Ranch/Llano Seco Rancho will develop a
Hazardous Materials Control, Spill Prevention and Response Plan to reduce the potential effects
of hazardous materials use and spills. The Hazardous Materials Control, Spill Prevention and
Response Plan and SWPPP would include provisions to ensure that potential hazardous materials
issues would be less than significant.
Construction Best Management Practices (BMPs) are incorporated into the Dredging Only
Alternative, and include:
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Prevention of any substances that could be hazardous to aquatic life from contaminating
the soil or entering watercourses, including ditches and canals;
Establishing a spill prevention and countermeasure plan before project construction that
includes strict on-site handling rules to keep construction and maintenance materials out
of drainage and waterways;
Cleaning up all spills immediately according to the spill prevention and countermeasure
plan, and notifying CDFG and the Central Valley RWQCB immediately of spills and
cleanup procedures; and
Providing staging and storage areas for equipment, materials, fuels, lubricants, solvents,
and other possible contaminants away from watercourses and their watersheds.
Project personnel would participate in an environmental awareness training program provided by
the project biologist. Construction workers would be informed about any sensitive biological
resources associated with the project and that disturbance of sensitive habitat or special-status
species is a violation of the Federal Endangered Species Act (FESA) and Section 404 of the
Clean Water Act. Workers would be informed of the nearshore presence of juvenile listed fish
species and that actions causing injury or death to fish could result in civil or criminal penalties
to the individuals who commit such actions.

Anadromous Salmonids
FAR-1: Potential impacts on winter-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of winter-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
Although juvenile winter-run Chinook salmon generally can migrate downstream in the Upper
Sacramento River from July through April, it is believed that most juvenile emigration occurs
through the Action/Project Area after October. No other lifestages of winter-run Chinook
salmon could potentially be affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to Existing Conditions, is
anticipated to result in less than significant impacts to winter-run Chinook salmon.

FAR-2: Potential impacts on spring-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of spring-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
It is believed that most juvenile emigration occurs through the Action/Project Area from October
through March. Therefore, no other lifestages of spring-run Chinook salmon could potentially
be affected by short-term, construction-related activities.
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Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to Existing Conditions, is
anticipated to result in less than significant impacts to spring-run Chinook salmon.

FAR-3: Potential impacts on fall-run Chinook salmon resulting from short-term, constructionrelated activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of fall-run Chinook
salmon in the Action/Project Area includes adult immigration. Adult fall-run Chinook salmon
generally migrate upstream through the Action/Project Area from July through December.
Therefore, no other lifestages of fall-run Chinook salmon could potentially be affected by shortterm, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to Existing Conditions, is
anticipated to result in less than significant impacts to fall-run Chinook salmon.

FAR-4: Potential impacts on late fall-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestages of late fall-run
Chinook salmon in the Action/Project Area include adult immigration and juvenile emigration
(and incidental rearing). Adult late fall-run Chinook salmon generally migrate upstream through
the Action/Project Area from October through April, and it is believed that most juvenile
emigration occurs through the Action/Project Area from April through December. Therefore, no
other lifestages of late fall-run Chinook salmon could potentially be affected by short-term,
construction-related activities.
Based on the limited potential occurrence of adults immigrating or juveniles emigrating through
the Action/Project Area during construction, and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Dredging Only Alternative, relative to Existing
Conditions, is anticipated to result in less than significant impacts to late fall-run Chinook
salmon.

FAR-5: Potential impacts on steelhead resulting from short-term, construction-related activities
associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of steelhead in the
Action/Project Area includes adult immigration. Although adult steelhead generally migrate
upstream through the Action/Project Area from August through March, peak immigration
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generally occurs during January and February. No other lifestages of steelhead could potentially
be affected by short-term, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to Existing Conditions, is
anticipated to result in less than significant impacts to steelhead.

Non-Salmonid fishes
FAR-6: Potential impacts on green sturgeon resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
Because juvenile green sturgeon rear year-round, it is possible that green sturgeon larvae or
juveniles could be in the Action/Project Area during the construction period (October 1 through
October 31). No other lifestages of green sturgeon could potentially be affected by short-term,
construction-related activities.
Based on the relatively short duration of the construction period (1 month) relative to the yearround juvenile rearing life stage, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
and erosion presented above, the Dredging Only Alternative, relative to Existing Conditions, is
anticipated to result in less than significant impacts to green sturgeon.

FAR-7: Potential impacts on American shad resulting from short-term, construction-related
activities associated with gravel bar dredging. No Impact.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, because it is unlikely that American shad
occur in the Action/Project Area during the construction period (October 1 through October 31),
the Dredging Only Alternative, relative to Existing Conditions, would not be anticipated to result
in impacts to American shad.

FAR-8: Potential impacts on striped bass resulting from short-term, construction-related
activities associated with gravel bar dredging. No Impact.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Striped bass eggs hatch soon after spawning, and Sacramento River currents
carry striped bass embryos and larvae to rearing habitats in the Delta. Also, nursery areas for
young striped bass consist of tributaries to the lower Sacramento River. Therefore, because it is
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most likely that striped bass do not utilize habitat in the Action/Project Area during the
construction period (October 1 through October 31), and based on the consideration and
evaluation of physical habitat disturbance, potential for physical injury, hazardous spills,
turbidity, and sedimentation and erosion presented above, the Dredging Only Alternative,
relative to Existing Conditions, would not be anticipated to result in impacts to striped bass.

FAR-9: Potential impacts on Sacramento splittail resulting from short-term, constructionrelated activities associated with gravel bar dredging. No Impact.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, because it is most likely that
Sacramento splittail do not utilize habitat in the Action/Project Area during the construction
period (October 1 through October 31), and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Dredging Only Alternative, relative to Existing
Conditions, would not be anticipated to result in impacts to Sacramento splittail.

FAR-10: Potential impacts on hardhead resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area.
Because of the limited potential habitat suitability and, therefore, the limited potential for
substantive habitat utilization in the Action/Project Area during the construction period (October
1 through October 31), and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to Existing Conditions, would
be anticipated to result in less than significant impacts to hardhead.

FAR-11: Potential impacts on river lamprey resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. After spawning (February through May), ammocetes are carried
downstream by water currents and burrow in mud- or soft sand-bottomed water and stream
edges, where they begin a filter-feeding existence. Dredging of the gravel bar, however, will
occur in areas that have been exposed to desiccation (dewatered) for several months prior to
excavation. Therefore, ammocetes would not be expected to be present in the dredged area.
Because construction (October 1 through October 31) is not concurrent with spawning, and
ammocetes would not be present, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
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and erosion presented above, the Dredging Only Alternative, relative to Existing Conditions,
would be anticipated to result in less than significant impacts to river lamprey.

Habitat Alterations (5-year Period)
Dredged Gravel Bar
Construction of the access road across Big Chico Creek will require removal of a thin strip of
willows on the bank of the gravel bar near the waters edge, although the thin strip of willows
presently does not provide shade or overhead object cover in Big Chico Creek. Removal of
these willows would represent a temporary loss of some SRA. However, upon completion of the
gravel bar dredging activities, the temporary stream crossing over Big Chico Creek will be
removed and impacted vegetation will be restored at a ratio of 2:1 (i.e., two acres restored for
every acre removed). Restoration of riparian vegetation at this location along Big Chico Creek is
expected to result in increased amounts of SRA, and associated shade which incrementally helps
moderate stream temperatures and prevent direct solar exposure of fish at shallow depths. The
role of riparian shade in moderating stream temperatures is greatest on small streams such as Big
Chico Creek.
During the 5-year project timeframe, although the Dredging Only Alternative would involve
immediate removal and dredging of the gravel bar materials, continued deposition of materials at
the previous gravel bar location upstream of the M&T Chico Ranch/Llano Seco Rancho
diversion in the Sacramento River would be anticipated. Based on the assumptions included in
the river modeling of the site, the gravel bar would grow and extend downstream toward the
pumping facility, potentially compromising the ranch’s ability to divert water for their water
supply commitments while meeting existing fish screen criteria.
Under the Dredging Only Alternative, continued erosion of the right (west) bank of the
Sacramento River in the Action/Project Area would be anticipated. Based on observed erosion
rates at the site between 1996 and 2006, erosion could be between 100 to 500 feet over the 5year analytical period. The continued erosion of the bank would result in: episodic increased
turbidity; the continued exposure of loose sand substrates; the predominance of relatively high
bank slope (and associated hydraulics); and a general lack of instream object (hydraulic
roughness), overhead object and cover/shade elements. The combination of these factors could
result in a continued, relatively high predation risk to species of primary management concern.
Under Dredging Only Alternative, the combination of the above factors would adversely impact
the performance of the M&T Chico Ranch/Llano Seco Rancho pumping facility. Specifically, it
is anticipated that sweeping velocities initially would be improved, but then would be reduced
over the 5-year evaluation period, resulting in potential increased impingement of juvenile
anadromous salmonids at the screen, and increased predation risk associated with lower water
velocities proximate to the artificial structure in the river. Although specific screening criteria
have not been developed for green sturgeon, reduced sweeping velocities have potential for
increased impingement, entrainment, and predation potential of green sturgeon, and the larval
stages of other fishes potentially present in the Action/Project Area.
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Anadromous Salmonids
FAR-12: Potential impacts on winter-run Chinook salmon resulting from habitat alterations
over a 5-year period. Less than Significant.
Adult and juvenile winter-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult winter-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult winter-run
Chinook salmon generally migrate upstream through the Action/Project Area from December
through July. Juvenile winter-run Chinook salmon generally can migrate downstream in the
Upper Sacramento River from July through April, although it is believed that most juvenile
emigration occurs through the Action/Project Area after October. Therefore, only immigrating
adult and emigrating juvenile winter-run Chinook salmon could potentially be affected by the
Dredging Only Alternative due to habitat alterations over the 5-year evaluation period.
The Dredging Only Alternative relative to Existing Conditions could temporarily improve the
performance of the M&T Chico Ranch/Llano Seco Rancho pumping facility. However,
continued deposition and expansion of the gravel bar subsequent to the initial dredging, at a rate
equal to or exceeding rates observed over the past 5 years, would result in reduced Sacramento
River intake structure screen performance. Reduced river intake screen performance also would
be expected to result from the continued erosion and associated meander of the west bank of the
Sacramento River in the Action/Project Area, which would result in less water flowing
proximate to the intake structure. The combination of short-term (i.e., until the deposition rate
reaches a level where decreased sweeping velocities occur) improvements in the M&T Chico
Ranch/Llano Seco Rancho pumping facility performance, and the continued channel bar
deposition and expansion, with stream bank meander, overall could result in slight reductions in
screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to winter-run Chinook salmon.

FAR-13: Potential impacts on spring-run Chinook salmon resulting from habitat alterations
over a 5-year period. Less than Significant.
Adult and juvenile spring-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult spring-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult spring-run
Chinook salmon generally migrate upstream through the Action/Project Area from mid-February
through July. It is believed that most juvenile emigration occurs through the Action/Project Area
from October through March.
Although the Dredging Only Alternative could result in the temporary loss of some SRA at the
access road crossing in Big Chico Creek, restoration of riparian vegetation would result in
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increased amounts of SRA, which would be anticipated to potentially benefit juvenile spring-run
Chinook salmon in Big Chico Creek.
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. The combination of short-term (i.e., until the deposition
rate reaches a level where decreased sweeping velocities occur) improvements in the M&T
Chico Ranch/Llano Seco Rancho pumping facility performance, and the continued channel bar
deposition and expansion, with stream bank meander, overall could result in slight reductions in
screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to spring-run Chinook salmon.

FAR-14: Potential impacts on fall-run Chinook salmon resulting from habitat alterations over a
5-year period. Less than Significant.
Adult and juvenile fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from July through
December. It is believed that most juvenile emigration occurs through the Action/Project Area
from December through June.
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. The combination of short-term (i.e., until the deposition
rate reaches a level where decreased sweeping velocities occur) improvements in the M&T
Chico Ranch/Llano Seco Rancho pumping facility performance, and the continued channel bar
deposition and expansion, with stream bank meander, overall could result in slight reductions in
screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to fall-run Chinook salmon.

FAR-15: Potential impacts on late fall-run Chinook salmon resulting from habitat alterations
over a 5-year period. Less than Significant.
Adult and juvenile late fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult late fall-run Chinook salmon are not known to
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spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult late fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from October
through April. It is believed that most juvenile emigration occurs through the Action/Project
Area from April through December.
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. The combination of short-term (i.e., until the deposition
rate reaches a level where decreased sweeping velocities occur) improvements in the M&T
Chico Ranch/Llano Seco Rancho pumping facility performance, and the continued channel bar
deposition and expansion, with stream bank meander, overall could result in slight reductions in
screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to late fall-run Chinook salmon.

FAR-16: Potential impacts on steelhead resulting from habitat alterations over a 5-year period.
Less than Significant.
Similar to the four runs of Chinook salmon, adult and juvenile steelhead primarily utilize the
Sacramento River in the Action/Project Area as a migration corridor. Adult steelhead are not
known to spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult
steelhead generally migrate upstream through the Action/Project Area from August through
March, with peak immigration occurring during January and February. The primary period of
steelhead smolt emigration occurs from January through June.
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. The combination of short-term (i.e., until the deposition
rate reaches a level where decreased sweeping velocities occur) improvements in the M&T
Chico Ranch/Llano Seco Rancho pumping facility performance, and the continued channel bar
deposition and expansion, with stream bank meander, overall could result in slight reductions in
screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to steelhead.

Non- salmonid fishes
FAR-17: Potential impacts on green sturgeon resulting from habitat alterations over a 5-year
period. Less than Significant.
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Green sturgeon potentially may spawn in suitable habitat both upstream and downstream of the
Action/Project Area in the Sacramento River. Juveniles rear year-round in the Sacramento
River. Therefore, potentially affected lifestages in the Action/Project Area include adult
immigration, juvenile rearing and juvenile emigration.
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. The combination of short-term (i.e., until the deposition
rate reaches a level where decreased sweeping velocities occur) improvements in the M&T
Chico Ranch/Llano Seco Rancho pumping facility performance, and the continued channel bar
deposition and expansion, with stream bank meander, overall could result in slight reductions in
screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure.
Therefore, based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to green sturgeon.

FAR-18: Potential impacts on American shad resulting from habitat alterations over a 5-year
period. Less than Significant.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, potentially affected lifestages in the
Action/Project Area include adult immigration and spawning, and juvenile emigration (and
incidental rearing).
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. However, the low probability of juvenile American
shad of a size that would be susceptible to impingement and entrainment at this location on the
Sacramento River, and the low probability of encounter with the fish screen, would not be
anticipated to substantively affect American shad. Therefore, the Dredging Only Alternative,
relative to Existing Conditions, is anticipated to result in a less than significant impact to
American shad.

FAR-19: Potential impacts on striped bass resulting from habitat alterations over a 5-year
period. Less than Significant.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
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high flow years. Therefore, potentially affected lifestages in the Action/Project Area include
adult immigration and spawning, and juvenile downstream movement (and incidental rearing).
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. However, the low probability of juvenile striped bass of
a size that would be susceptible to impingement and entrainment at this location on the
Sacramento River, and the low probability of encounter with the fish screen, would not be
anticipated to substantively affect striped bass. Therefore, the Dredging Only Alternative,
relative to Existing Conditions, is anticipated to result in a less than significant impact to striped
bass.

FAR-20: Potential impacts on Sacramento splittail resulting from habitat alterations over a 5year period. Less than Significant.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, potentially affected lifestages
in the Action/Project Area include adult immigration and juvenile downstream movement (and
incidental rearing).
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. However, the low probability of juvenile Sacramento
splittail of a size that would be susceptible to impingement and entrainment at this location on
the Sacramento River, and the low probability of encounter with the fish screen would not be
anticipated to substantively affect Sacramento splittail. Therefore, the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to Sacramento splittail.

FAR-21: Potential impacts on hardhead resulting from habitat alterations over a 5-year period.
Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area,
specifically in the backwater area of the Big Chico Creek—Sacramento River confluence.
As previously described, the Dredging Only Alternative includes the provision of gravels at the
access road crossing in Big Chico Creek at the conclusion of construction. The provision of
gravels may provide additional substrate for macroinvertebrates, which serve as a food base for
hardhead juveniles and adults.
The Dredging Only Alternative relative to Existing Conditions would be expected to result in
screen performance as described above. However, the low probability of juvenile hardhead of a
size that would be susceptible to impingement and entrainment at this location on the
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Sacramento River, and the low probability of encounter with the fish screen would not be
anticipated to substantively affect hardhead. Therefore, the Dredging Only Alternative, relative
to Existing Conditions, is anticipated to result in a less than significant impact to hardhead.

FAR-22: Potential impacts on river lamprey resulting from habitat alterations over a 5-year
period. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. River lamprey adults need clean, gravelly riffles in permanent streams for
spawning. Implementation of the Proposed Action/Project is not expected to change the amount
of gravely riffle habitat in the Action/Project Area. The dredged area will be altered by
transforming a previously inundated gravel bar into a more flowing section of the river, neither
of which is likely river lamprey spawning habitat. After spawning (February through May),
ammocetes are carried downstream by water currents and burrow in mud- or soft sand-bottomed
water and stream edges, where they begin a filter-feeding existence. Transformation of the
gravel bar (via dredging) will not affect the amount of suitable ammocete habitat due to resultant
similar amounts of stream edge with suitable substrate. Under the Dredging Only Alternative,
the continued erosion of the west bank of the Sacramento River in the Action/Project Area may
provide suitable substrate for ammocete burrowing. However, the instream areas proximate to
the present steep bank may not be suitable for ammocete habitation due to hydraulic
characteristics (water depth and velocity). Moreover, if river lamprey ammocetes did inhabit the
present west bank of the Sacramento River in the Action/Project Area, they likely would be
displaced, suspended in the water column and transported downstream due to the continued,
rapid erosion occurring at that site. Therefore, based on these considerations the Dredging Only
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to river lamprey.

3.4.6.3

Dredging Only Alternative Relative to the No Action/Project
Alternative

Comparison of the Dredging Only Alternative relative to the No Action/Project Alternative is
similar, in most respects, to the comparison of the Dredging Only Alternative relative to Existing
Conditions. Logically, the No Action/Project Alternative generally would resemble Existing
Conditions with respect to continuance of the existing habitat conditions resulting from
continued deposition at the gravel bar, and erosion of the west bank of the Sacramento River in
the Action/Project Area.
The No Action/Project Alternative would result in continued deposition and expansion of the inchannel gravel bar located upstream of the M&T Chico Ranch/Llano Seco Rancho diversion in
the Sacramento River. Based on the assumptions included in the river modeling of the site, the
gravel bar would continue to extend downstream toward the pumping facility, compromising the
ranches’ ability to divert water for their water supply commitments while meeting existing fish
screen criteria.
The No Action/Project Alternative also would result in continued erosion of the west bank of the
Sacramento River in the Action/Project Area. Based on observed erosion rates at the site
between 1996 and 2006, erosion could be between 100 to 500 feet over the 5-year analytical
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period. The continued erosion of the bank would result in: episodic increased turbidity; the
continued exposure of loose sand substrates; the predominance of a relatively high bank slope
(and associated hydraulics); and a general lack of instream object (hydraulic roughness),
overhead object and cover/shade elements. The combination of these factors results in the
continuance of, relatively low habitat suitability with a high predation risk to species of primary
management concern.
Under the No Action/Project Alternative, it is likely that the combination of the above factors
would preclude the ability to meet the anadromous salmonid sweeping velocity criteria, resulting
in potential increased impingement of species of primary management concern at the screen, and
increased predation risk associated with lower water velocities proximate to the artificial
structure in the river. Additionally, under the No Action/Project Alternative, the combination of
the above factors would require the M&T Chico Ranch/Llano Seco Rancho to pump water from
Butte Creek to deliver adequate supplies of water to both of the ranches, state wildlife
management areas, federal wildlife refuges, and wildlife management areas that depend upon the
pumps for their water supply. Reduction of flows in Butte Creek could reasonably be expected
to adversely affect aquatic resources habitat values, suitability and utilization, and thereby result
in potentially significant impacts to aquatic resources in Butte Creek, including the federallylisted spring-run Chinook salmon and steelhead, and fall- and late fall-run Chinook salmon.
Comparison of the Dredging Only Alternative relative to the No Action/Project Alternative
would have similar short-term, construction-related impacts as the comparison of the Dredging
Only Alternative relative to Existing Conditions (see section 3.4.6.2 above).
Regarding habitat alterations over the 5-year analytical period, the comparison of the Dredging
Only Alternative relative to the No Action/Project Alternative would have similar differences
regarding habitat conditions in lower Big Chico Creek and the Sacramento River, relative to the
Dredging Only Alternative compared to Existing Conditions (see section 3.4.3.2 above).
However, the Dredging Only Alternative compared to the No Action/Project Alternative would
differ from the comparison of the Dredging Only Alternative relative to Existing Conditions in
two important respects. Because the No Action/Project Alternative will result in continued
deposition and expansion of the gravel bar and erosion and meander of the west bank, the screen
will not be able to meet CDFG/NMFS sweeping velocity criteria, and pumping will therefore
necessarily occur from Butte Creek. Therefore, when comparing the Dredging Only Alternative
relative to the No Action/Project Alternative, the differences will be much greater (resultant
conditions much better) than when compared to Existing Conditions. Specifically, additional
benefits would be expected to be achieved by the Dredging Only Alternative through a greater
improved screen performance (less impingement, entrainment and predation risk) and avoidance
of impacts to the aquatic resources of Butte Creek.

Short-term, Construction-related Impacts
Anadromous Salmonids
FAR-23: Potential impacts on winter-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging. Less than Significant.
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During the construction period (October 1 through October 31), the lifestage of winter-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
Although juvenile winter-run Chinook salmon generally can migrate downstream in the Upper
Sacramento River from July through April, it is believed that most juvenile emigration occurs
through the Action/Project Area after October. No other lifestages of winter-run Chinook
salmon could potentially be affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in less than significant impacts to winter-run Chinook salmon.

FAR-24: Potential impacts on spring-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of spring-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
It is believed that most juvenile emigration occurs through the Action/Project Area from October
through March. Therefore, no other lifestages of spring-run Chinook salmon could potentially
be affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in less than significant impacts to spring-run Chinook salmon.

FAR-25: Potential impacts on fall-run Chinook salmon resulting from short-term, constructionrelated activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of fall-run Chinook
salmon in the Action/Project Area includes adult immigration. Adult fall-run Chinook salmon
generally migrate upstream through the Action/Project Area from July through December.
Therefore, no other lifestages of fall-run Chinook salmon could potentially be affected by shortterm, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in less than significant impacts to fall-run Chinook salmon.
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FAR-26: Potential impacts on late fall-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestages of late fall-run
Chinook salmon in the Action/Project Area include adult immigration and juvenile emigration
(and incidental rearing). Adult late fall-run Chinook salmon generally migrate upstream through
the Action/Project Area from October through April, and it is believed that most juvenile
emigration occurs through the Action/Project Area from April through December. Therefore, no
other lifestages of late fall-run Chinook salmon could potentially be affected by short-term,
construction-related activities.
Based on the limited potential occurrence of adults immigrating or juveniles emigrating through
the Action/Project Area during construction, and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Dredging Only Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to late fall-run
Chinook salmon.

FAR-27: Potential impacts on steelhead resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of steelhead in the
Action/Project Area includes adult immigration. Although adult steelhead generally migrate
upstream through the Action/Project Area from August through March, peak immigration
generally occurs during January and February. No other lifestages of steelhead could potentially
be affected by short-term, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in less than significant impacts to steelhead.

Non- salmonid fishes
FAR-28: Potential impacts on green sturgeon resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
Because juvenile green sturgeon rear year-round, it is possible that green sturgeon larvae or
juveniles could be in the Action/Project Area during the construction period (October 1 through
October 31). No other lifestages of green sturgeon could potentially be affected by short-term,
construction-related activities.
Based on the relatively short duration of the construction period (1 month) relative to the yearround juvenile rearing life stage, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
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and erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in less than significant impacts to green sturgeon.

FAR-29: Potential impacts on American shad resulting from short-term, construction-related
activities associated with gravel bar dredging. No Impact.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, because it is unlikely that American shad
occur in the Action/Project Area during the construction period (October 1 through October 31),
the Dredging Only Alternative, relative to the No Action/Project Alternative, would not be
anticipated to result in impacts to American shad.

FAR-30: Potential impacts on striped bass resulting from short-term, construction-related
activities associated with gravel bar dredging. No Impact.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Striped bass eggs hatch soon after spawning, and Sacramento River currents
carry striped bass embryos and larvae to rearing habitats in the Delta. Also, nursery areas for
young striped bass consist of tributaries to the lower Sacramento River. Therefore, because it is
most likely that striped bass do not utilize habitat in the Action/Project Area during the
construction period (October 1 through October 31), and based on the consideration and
evaluation of physical habitat disturbance, potential for physical injury, hazardous spills,
turbidity, and sedimentation and erosion presented above, the Dredging Only Alternative,
relative to the No Action/Project Alternative, would not be anticipated to result in impacts to
striped bass.

FAR-31: Potential impacts on Sacramento splittail resulting from short-term, constructionrelated activities associated with gravel bar dredging. No Impact.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, because it is most likely that
Sacramento splittail do not utilize habitat in the Action/Project Area during the construction
period (October 1 through October 31), and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Dredging Only Alternative, relative to the No
Action/Project Alternative, would not be anticipated to result in impacts to Sacramento splittail.
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FAR-32: Potential impacts on hardhead resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area.
Because of the limited potential habitat suitability and, therefore, the limited potential for
substantive habitat utilization in the Action/Project Area during the construction period (October
1 through October 31), and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, would be anticipated to result in less than significant impacts to hardhead.

FAR-33: Potential impacts on river lamprey resulting from short-term, construction-related
activities associated with gravel bar dredging. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. After spawning (February through May), ammocetes are carried
downstream by water currents and burrow in mud- or soft sand-bottomed water and stream
edges, where they begin a filter-feeding existence. Dredging of the gravel bar, however, will
occur in areas that have been exposed to desiccation (dewatered) for several months prior to
excavation. Therefore, ammocetes would not be expected to be present in the dredged area.
Because construction (October 1 through October 31) is not concurrent with spawning, and
ammocetes would not be present, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
and erosion presented above, the Dredging Only Alternative, relative to the No Action/Project
Alternative, would be anticipated to result in less than significant impacts to river lamprey.

Habitat Alterations (5-year Period)
Anadromous Salmonids
FAR-34: Potential impacts on winter-run Chinook salmon resulting from habitat alterations
over a 5-year period. Less than Significant.
Adult and juvenile winter-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult winter-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult winter-run
Chinook salmon generally migrate upstream through the Action/Project Area from December
through July. Juvenile winter-run Chinook salmon generally can migrate downstream in the
Upper Sacramento River from July through April, although it is believed that most juvenile
emigration occurs through the Action/Project Area after October. Therefore, only immigrating
adult and emigrating juvenile winter-run Chinook salmon could potentially be affected by the
Dredging Only Alternative due to habitat alterations over the 5-year evaluation period.
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Because the No Action/Project Alternative will result in continued deposition and expansion of
the gravel bar and erosion and meander of the west bank, the screen will not be able to meet
CDFG/NMFS sweeping velocity criteria, and pumping will therefore necessarily occur from
Butte Creek. Therefore, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in a slight improvement in screen performance until the
deposition rate reaches a level where decreased sweeping velocities occur as a result of gravel redeposition in the dredged area. Improved river intake screen performance would occur because
of increased sweeping velocities and the associated decreased potential for impingement and
entrainment, and the decreased predation risk associated with relatively higher velocities at the
artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to winter-run Chinook salmon.

FAR-35: Potential impacts on spring-run Chinook salmon resulting from habitat alterations
over a 5-year period. Less than Significant.
Adult and juvenile spring-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult spring-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult spring-run
Chinook salmon generally migrate upstream through the Action/Project Area from mid-February
through July. It is believed that most juvenile emigration occurs through the Action/Project Area
from October through March.
Although the Dredging Only Alternative could result in the temporary loss of some SRA at the
access road crossing in Big Chico Creek, restoration of riparian vegetation would result in
increased amounts of SRA, which would be anticipated to potentially benefit juvenile spring-run
Chinook salmon in Big Chico Creek.
Because the No Action/Project Alternative will result in continued deposition and expansion of
the gravel bar and erosion and meander of the west bank, the screen will not be able to meet
CDFG/NMFS sweeping velocity criteria, and pumping will therefore necessarily occur from
Butte Creek. Therefore, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in a slight improvement in screen performance until the
deposition rate reaches a level where decreased sweeping velocities occur as a result of gravel redeposition in the dredged area. Improved river intake screen performance would occur because
of increased sweeping velocities and the associated decreased potential for impingement and
entrainment, and the decreased predation risk associated with relatively higher velocities at the
artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to spring-run Chinook salmon.
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FAR-36: Potential impacts on fall-run Chinook salmon resulting from habitat alterations over a
5-year period. Less than Significant.
Adult and juvenile fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from July through
December. It is believed that most juvenile emigration occurs through the Action/Project Area
from December through June.
Because the No Action/Project Alternative will result in continued deposition and expansion of
the gravel bar and erosion and meander of the west bank, the screen will not be able to meet
CDFG/NMFS sweeping velocity criteria, and pumping will therefore necessarily occur from
Butte Creek. Therefore, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in a slight improvement in screen performance until the
deposition rate reaches a level where decreased sweeping velocities occur as a result of gravel redeposition in the dredged area. Improved river intake screen performance would occur because
of increased sweeping velocities and the associated decreased potential for impingement and
entrainment, and the decreased predation risk associated with relatively higher velocities at the
artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to fall-run Chinook salmon.

FAR-37: Potential impacts on late fall-run Chinook salmon resulting from habitat alterations
over a 5-year period. Less than Significant.
Adult and juvenile late fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult late fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult late fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from October
through April. It is believed that most juvenile emigration occurs through the Action/Project
Area from April through December.
Because the No Action/Project Alternative will result in continued deposition and expansion of
the gravel bar and erosion and meander of the west bank, the screen will not be able to meet
CDFG/NMFS sweeping velocity criteria, and pumping will therefore necessarily occur from
Butte Creek. Therefore, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in a slight improvement in screen performance until the
deposition rate reaches a level where decreased sweeping velocities occur as a result of gravel redeposition in the dredged area. Improved river intake screen performance would occur because
of increased sweeping velocities and the associated decreased potential for impingement and
entrainment, and the decreased predation risk associated with relatively higher velocities at the
artificial structure. Based on the consideration and evaluation of physical structural features,
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hydraulics, overhanging shade/cover, and associated predation potential presented above, the
Dredging Only Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to late fall-run Chinook salmon.

FAR-38: Potential impacts on steelhead resulting from habitat alterations over a 5-year period.
Less than Significant.
Similar to the four runs of Chinook salmon, adult and juvenile steelhead primarily utilize the
Sacramento River in the Action/Project Area as a migration corridor. Adult steelhead are not
known to spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult
steelhead generally migrate upstream through the Action/Project Area from August through
March, with peak immigration occurring during January and February. The primary period of
steelhead smolt emigration occurs from January through June.
Because the No Action/Project Alternative will result in continued deposition and expansion of
the gravel bar and erosion and meander of the west bank, the screen will not be able to meet
CDFG/NMFS sweeping velocity criteria, and pumping will therefore necessarily occur from
Butte Creek. Therefore, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in a slight improvement in screen performance until the
deposition rate reaches a level where decreased sweeping velocities occur as a result of gravel redeposition in the dredged area. Improved river intake screen performance would occur because
of increased sweeping velocities and the associated decreased potential for impingement and
entrainment, and the decreased predation risk associated with relatively higher velocities at the
artificial structure.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to steelhead.

Non- salmonid fishes
FAR-39: Potential impacts on green sturgeon resulting from habitat alterations over a 5-year
period. Less than Significant.
Green sturgeon potentially may spawn in suitable habitat both upstream and downstream of the
Action/Project Area in the Sacramento River. Juveniles rear year-round in the Sacramento
River. Therefore, potentially affected lifestages in the Action/Project Area include adult
immigration, juvenile rearing and juvenile emigration.
Because the No Action/Project Alternative will result in continued deposition and expansion of
the gravel bar and erosion and meander of the west bank, the screen will not be able to meet
CDFG/NMFS sweeping velocity criteria, and pumping will therefore necessarily occur from
Butte Creek. Therefore, the Dredging Only Alternative, relative to the No Action/Project
Alternative, is anticipated to result in a slight improvement in screen performance until the
deposition rate reaches a level where decreased sweeping velocities occur as a result of gravel redeposition in the dredged area. Improved river intake screen performance would occur because
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of increased sweeping velocities and the associated decreased potential for impingement and
entrainment, and the decreased predation risk associated with relatively higher velocities at the
artificial structure.
Therefore, based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to green sturgeon.

FAR-40: Potential impacts on American shad resulting from habitat alterations over a 5-year
period. Less than Significant.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, potentially affected lifestages in the
Action/Project Area include adult immigration and spawning, and juvenile emigration (and
incidental rearing).
The Dredging Only Alternative relative to the No Action/Project Alternative would be expected
to result in screen performance as described above. However, the low probability of juvenile
American shad of a size that would be susceptible to impingement and entrainment at this
location on the Sacramento River, and the low probability of encounter with the fish screen,
would not be anticipated to substantively affect American shad. Therefore, the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to American shad.

FAR-41: Potential impacts on striped bass resulting from habitat alterations over a 5-year
period. Less than Significant.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Therefore, potentially affected lifestages in the Action/Project Area include
adult immigration and spawning, and juvenile downstream movement (and incidental rearing).
The Dredging Only Alternative relative to the No Action/Project Alternative would be expected
to result in screen performance as described above. However, the low probability of juvenile
striped bass of a size that would be susceptible to impingement and entrainment at this location
on the Sacramento River, and the low probability of encounter with the fish screen, would not be
anticipated to substantively affect striped bass. Therefore, the Dredging Only Alternative,
relative to the No Action/Project Alternative, is anticipated to result in a less than significant
impact to striped bass.
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FAR-42: Potential impacts on Sacramento splittail resulting from habitat alterations over a 5year period. Less than Significant.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, potentially affected lifestages
in the Action/Project Area include adult immigration and juvenile downstream movement (and
incidental rearing).
The Dredging Only Alternative relative to the No Action/Project Alternative would be expected
to result in screen performance as described above. However, the low probability of juvenile
Sacramento splittail of a size that would be susceptible to impingement and entrainment at this
location on the Sacramento River, and the low probability of encounter with the fish screen
would not be anticipated to substantively affect Sacramento splittail. Therefore, the Dredging
Only Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less
than significant impact to Sacramento splittail.

FAR-43: Potential impacts on hardhead resulting from habitat alterations over a 5-year period.
Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area,
specifically in the backwater area of the Big Chico Creek—Sacramento River confluence.
As previously described, the Dredging Only Alternative includes the provision of gravels at the
access road crossing in Big Chico Creek at the conclusion of construction. The provision of
gravels may provide additional substrate for macroinvertebrates, which serve as a food base for
hardhead juveniles and adults.
The Dredging Only Alternative relative to the No Action/Project Alternative would be expected
to result in screen performance as described above. However, the low probability of juvenile
hardhead of a size that would be susceptible to impingement and entrainment at this location on
the Sacramento River, and the low probability of encounter with the fish screen would not be
anticipated to substantively affect hardhead. Therefore, the Dredging Only Alternative, relative
to the No Action/Project Alternative, is anticipated to result in a less than significant impact to
hardhead.

FAR-44: Potential impacts on river lamprey resulting from habitat alterations over a 5-year
period. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. River lamprey adults need clean, gravelly riffles in permanent streams for
spawning. Implementation of the Proposed Action/Project is not expected to change the amount
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of gravely riffle habitat in the Action/Project Area. The dredged area will be altered by
transforming a previously inundated gravel bar into a more flowing section of the river, neither
of which is likely river lamprey spawning habitat. After spawning (February through May),
ammocetes are carried downstream by water currents and burrow in mud- or soft sand-bottomed
water and stream edges, where they begin a filter-feeding existence. Transformation of the
gravel bar (via dredging) will not affect the amount of suitable ammocete habitat due to resultant
similar amounts of stream edge with suitable substrate. Under the Dredging Only Alternative,
the continued erosion of the west bank of the Sacramento River in the Action/Project Area may
provide suitable substrate for ammocete burrowing. However, the instream areas proximate to
the present steep bank may not be suitable for ammocete habitation due to hydraulic
characteristics (water depth and velocity). Moreover, if river lamprey ammocetes did inhabit the
present west bank of the Sacramento River in the Action/Project Area, they likely would be
displaced, suspended in the water column and transported downstream due to the continued,
rapid erosion occurring at that site. Therefore, based on these considerations the Dredging Only
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to river lamprey.

FAR-45: Potential impacts on juvenile anadromous salmonids and other species of primary
management concern resulting from intake structure screen performance on the Sacramento
River. Less than Significant.
The Dredging Only Alternative relative to the No Action/Project Alternative could temporarily
improve the performance of the M&T Chico Ranch/Llano Seco Rancho pumping facility.
However, continued deposition and expansion of the gravel bar subsequent to the initial
dredging, at a rate equal to or exceeding rates observed over the past 5 years, would result in
reduced Sacramento River intake structure screen performance. Reduced river intake screen
performance also would be expected to result from the continued erosion and associated meander
of the west bank of the Sacramento River in the Action/Project Area, which would result in less
water flowing proximate to the intake structure. The combination of short-term (i.e., until the
deposition rate reaches a level where decreased sweeping velocities occur) improvements in the
M&T Chico Ranch/Llano Seco Rancho pumping facility performance, and the continued channel
bar deposition and expansion, with stream bank meander, overall could result in slight reductions
in screen performance due to reduced sweeping velocities and associated increased potential for
impingement and entrainment, and increased predation risk associated with reduced velocities at
an artificial structure. Therefore, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in a less than significant impact to anadromous
salmonids and other species of primary management concern.

FAR-46: Potential impacts on aquatic resources habitat values, suitability and utilization in
Butte Creek, including the federally-listed spring-run Chinook salmon and steelhead, and falland late fall-run Chinook salmon. Less than Significant.
Under the No Action/Project Alternative, the ability of the M&T Chico Ranch/Llano Seco
Rancho pumping facility to deliver adequate supplies of water to both of the ranches, and the
state wildlife management areas, federal wildlife refuges, and wildlife management areas that
depend upon the pumps for their water supply would be affected by increased gravel bar
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deposition, stream meander, and sedimentation. Inadequate water supplies from the Sacramento
River facility would necessitate pumping of water from Butte Creek. Flows in Butte Creek,
therefore, would be decreased under the No Action/Project Alternative. However, under the
Dredging Only Alternative, the ability of the pumping facility to meet water supply delivery
requirements also may be impaired. Therefore, flows in Butte Creek could be affected by the
necessity to pump water from Butte Creek under the Dredging Only Alternative. However, the
Dredging Only Alternative, relative to the No Action/Project Alternative, is not anticipated to
substantively affect aquatic resources habitat values, suitability and utilization in Butte Creek,
specifically for the federally-listed spring-run Chinook salmon and steelhead, and fall- and late
fall-run Chinook salmon. Therefore, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to spring-run
Chinook salmon and steelhead, and fall- and late fall-run Chinook salmon in Butte Creek.

3.4.6.4

Proposed Action/Project Alternative Relative to Existing Conditions

Short-term, Construction-related Impacts
Gravel Bar Dredging
The gravel bar dredging component of the Proposed Action/Project consists of three major
elements including: provision of access to the gravel bar across Big Chico Creek, dredging of the
gravel bar itself, and spoils disposal.

Gravel Bar Access Across Big Chico Creek
As previously described, a temporary stream crossing over Big Chico Creek will be constructed
to provide heavy equipment access to the gravel bar dredging site from the M&T Chico
Ranch/Llano Seco Rancho. Construction of the access road will require removal of a thin strip
of willows on the bank of the gravel bar near the waters edge where the access road crosses Big
Chico Creek. Although the thin strip of willows presently does not provide shade or overhead
object cover in Big Chico Creek, removal of these willows would represent a temporary loss of
SRA. However, upon completion of the gravel bar dredging activities, the temporary stream
crossing over Big Chico Creek will be removed and impacted vegetation will be restored.
The temporary stream crossing over Big Chico Creek includes one or more corrugated metal
culverts covered with gravel fill. Installation of the stream crossing on Big Chico Creek would
not be expected to substantively affect movement of fishes potentially present in the area,
because of the inclusion of culverts, which would continue to allow passage, depending whether
flows are high enough during the October construction period. Culverts would comply with
CDFG and NMFS fish passage criteria.
Subsequent to gravel bar dredging activities, the temporary stream crossing over Big Chico
Creek would be removed, the original shoreline contours restored, and some gravel would be left
in the creek after removing the culverts. Addition of some gravel to the lower portion of Big
Chico Creek would be expected to provide improved substrate conditions for juvenile fish
foraging due to increased opportunity for aquatic macroinvertebrate colonization.
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Gravel Bar Dredging
During excavation of gravels from the gravel bar, a 5 to 10-feet berm would be left on the outer
edge of the dry bar to separate the Sacramento River and Big Chico Creek from the dredging
activities. The area inside the gravel bar would be excavated to about 5-feet below the fall lowflow (4,000 cfs Sacramento River flow) water surface elevation. Separation of excavation
activities from the Sacramento River and Big Chico Creek would reduce or eliminate any
turbidity caused by re-suspension of sands and slits during excavation. This buffer also would
isolate turbid seep water in the excavation area from the Sacramento River and Big Chico Creek
during construction activities. Silt would settle in the excavation area and would be subject to
re-suspension when high Sacramento river flows inundate the area during the winter/spring
period. However, temporary turbidity increases and subsequent sedimentation associated with
the initial period of high flow inundation would be temporary, and masked relative to turbidities
expected in the Sacramento River during high flow events.

Spoils Disposal
The substrate excavated from the gravel bar would be relocated to a spoils area located about
1,000 feet to the east of the gravel bar. Excavated materials would be deposited on top of
materials excavated from the gravel bar during 2001. The spoils site is located within the
floodplain of the Sacramento River. Excavated materials from the dredged gravel bar would be
dispersed evenly over the spoils area and sloped toward the mainstem Sacramento River to
eliminate low areas and potential ponding after flooding, which otherwise could result in the
stranding of species of primary management concern. In addition the gravel and sand deposited
at the spoils disposal site would be made available only for river and flood plain restoration
activities at a future date. If materials are removed from the spoils disposal storage site for
restoration activities, removal would be in a progression from the downstream to the upstream
end of the storage area, while maintaining the drainage gradient.

Bank Revetment
The Proposed Action/Project would place 1,520 linear feet of rock toe and tree revetment on the
west bank of the Sacramento River, and remove the revetment five years later. Application of
the design procedure resulted in a requirement of six tons of rock per linear foot of bank. Based
on an analysis of the flow-duration curve for the Hamilton City gage and the results of the
USACE 1-D HEC-RAS model of the site, the likely flow depth at the base of the bank at the site
was estimated to be on the order of eight feet during the period of construction of the
longitudinal stone toe revetment.
The Proposed Action/Project results in a triangular-shaped section of stone placed along the toe
of the Sacramento River bank. Backfilling behind the stone toe can be done to thicken the toe,
and to provide a medium for vegetation growth. Construction can be accomplished from the
landward side with appropriate equipment. No bank grading is anticipated at the site. Rock will
be imported to the site by truck, dumped on a 20 foot wide working area along the top of the
nearly vertical 15-foot high bank, and placed in the water at the base of the bank by either a
dragline or a long-reach excavator with a 33 to 40 foot reach. Excavation for the rock tiebacks
will be done with a long-reach excavator. The velocity and characteristics of the stream dictate
the size of the stone used to construct the longitudinal stone toe revetment. The stone must be
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large enough to resist being transported by the river, and the stone should be well-graded.
Sufficient stone must be incorporated to account for toe scour. Brush incorporation into the
revetment requires anchoring with cables and large boulders to prevent loss during overtopping
flows. Orchard-type trees will be placed continuously along the top of the rock by excavator
following construction of the toe revetment. Trees will be cabled to the boulder anchors and
each other. Addition of woody material to the top of the rock revetment provides an element of
self-mitigation for the loss of Shaded Riverine Aquatic (SRA) habitat. Reducing the slope of the
revetted bank from nearly vertical (1:1) to a slope of 10:1 would reduce habitat diversity by
reducing associated deep pools and eddy currents. However, increased juvenile rearing habitat
would become available as a result of decreased edgewater velocities.
Because construction and removal of the bank revetment can be accomplished from the landward
side with appropriate equipment, and because no bank grading is anticipated at the site, minimal
temporary increases in turbidity would be expected. Consequently, the subsequent potential for
sedimentation and potential effects on aquatic macroinvertebrates also would be minimal.
The Proposed Action/Project would potentially remove 250 linear feet of bankline
Valley/Foothill Riparian habitat. The removal of riparian habitat via bank revetment, would
temporarily discontinue recruitment of small and large pieces of IWM and SRA at this restricted
portion of the west bank of the Sacramento River. Specifically, discontinuing recruitment of
small pieces of IWM would reduce juvenile salmonid rearing habitat, while discontinuing
recruitment of large pieces of IWM (i.e., large riparian tree trunks) would reduce the potential for
creation of adult immigration and holding habitat, including deep pools. However, bank
revetment with embedded tree and/or brush clusters and riparian restoration would mitigate these
effects by increasing smaller IWM, which creates juvenile rearing habitat to greater than preproject levels and mitigates temporary loss of SRA. Adult immigration and holding habitat is
abundant in the vicinity of the Proposed Action/Project while juvenile rearing habitat is
somewhat limited. Overall, the effect of bank revetment on total IWM and SRA would be of
short duration, extending only for five years until the revetment is removed. through the
construction period prior to completion of establishment of embedded tree and/or brush clusters,
as well as addition of woody material to the top of the rock revetment.

Hazardous spills and other construction-related considerations
The construction activities associated with both the gravel bar dredging and bank revetment
components of the Proposed Action/Project have the potential to adversely affect fisheries and
aquatic resources through the inadvertent discharge of toxic substances. Toxic substances used
at construction sites, including gasoline, lubricants, and other petroleum-based products, could
enter the Sacramento River or Big Chico Creek as a result of spills or leaks from machinery.
These substances can kill aquatic organisms through exposure to lethal concentrations or
exposure to non-lethal levels that cause physiological stress and increased susceptibility to other
sources of mortality such as predation. Petroleum products also tend to form oily films on the
water surface that can reduce dissolved oxygen levels available to aquatic organisms.
The following actions would be implemented as part of the Proposed Action/Project to avoid the
potential for adverse environmental impacts that could occur due to construction-related
activities associated with implementation of the Proposed Action/Project.
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M&T Chico Ranch/Llano Seco Rancho would apply for certification from the Central Valley
Regional Water Quality Control Board (RWQCB) under section 401 of the Clean Water Act, and
implement an Erosion Control Plan and Post Construction Stormwater Management Plan
(PCSWMP). A Storm Water Pollution Prevention Plan (SWPPP) also would be implemented as
required by the conditions of a National Pollution Discharge Elimination System (NPDES)
permit. Additionally, hazardous materials, which would be present during project construction,
would be limited to petroleum products. M&T Chico Ranch/Llano Seco Rancho will develop a
Hazardous Materials Control, Spill Prevention and Response Plan to reduce the potential effects
of hazardous materials use and spills. The Hazardous Materials Control, Spill Prevention and
Response Plan and SWPPP would include provisions to ensure that potential hazardous materials
issues would be less than significant.
Construction Best Management Practices (BMPs) are incorporated as part of the Proposed
Action/Project description, and include:
Prevention of any substances that could be hazardous to aquatic life from contaminating
the soil or entering watercourses, including ditches and canals;
Establishing a spill prevention and countermeasure plan before project construction that
includes strict on-site handling rules to keep construction and maintenance materials out
of drainage and waterways;
Cleaning up all spills immediately according to the spill prevention and countermeasure
plan, and notifying CDFG and the Central Valley RWQCB immediately of spills and
cleanup procedures; and
Providing staging and storage areas for equipment, materials, fuels, lubricants, solvents,
and other possible contaminants away from watercourses and their watersheds.
Project personnel would participate in an environmental awareness training program provided by
the project biologist. Construction workers would be informed about any sensitive biological
resources associated with the project and that disturbance of sensitive habitat or special-status
species is a violation of the Federal Endangered Species Act (FESA) and Section 404 of the
Clean Water Act. Workers would be informed of the nearshore presence of juvenile listed fish
species and that actions causing injury or death to fish could result in civil or criminal penalties
to the individuals who commit such actions. Workers would be informed of the need to carefully
place rock, and remove rock five years later, in order to avoid impacts to juvenile fish.
M&T Chico Ranch/Llano Seco Rancho would develop a plan to avoid, compensate and enhance
natural vegetation, including riparian habitats and Instream Woody Material (IWM) prior to,
during and post construction activities during the five-year period. When required for the
implementation of the Proposed Action/Project Alternative, either a “veneer” of stone < 8” in
diameter will fill interstitial spaces created by large quarry stone or “pit run rock” which consists
of various sizes of rock that lock together eliminating cavities would be used in the construction
of the longitudinal stone toe revetment to reduce refuges for predator fish species.
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Anadromous salmonids
FAR-47: Potential impacts on winter-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging and bank revetment. Less
than Significant.
During the construction period (October 1 through October 31), the lifestage of winter-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
Although juvenile winter-run Chinook salmon generally can migrate downstream in the Upper
Sacramento River from July through April, it is believed that most juvenile emigration occurs
through the Action/Project Area after October. No other lifestages of winter-run Chinook
salmon could potentially be affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in less than significant impacts to winter-run Chinook salmon.

FAR-48: Potential impacts on spring-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging and bank revetment. Less
than Significant.
During the construction period (October 1 through October 31), the lifestage of spring-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
It is believed that most juvenile emigration occurs through the Action/Project Area from October
through March. Therefore, no other lifestages of spring-run Chinook salmon could potentially
be affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in less than significant impacts to spring-run Chinook salmon.

FAR-49: Potential impacts on fall-run Chinook salmon resulting from short-term, constructionrelated activities associated with gravel bar dredging and bank revetment. Less than
Significant.
During the construction period (October 1 through October 31), the lifestage of fall-run Chinook
salmon in the Action/Project Area includes adult immigration. Adult fall-run Chinook salmon
generally migrate upstream through the Action/Project Area from July through December.
Therefore, no other lifestages of fall-run Chinook salmon could potentially be affected by shortterm, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
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disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in less than significant impacts to fall-run Chinook salmon.

FAR-50: Potential impacts on late fall-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging and bank revetment. Less
than Significant.
During the construction period (October 1 through October 31), the lifestages of late fall-run
Chinook salmon in the Action/Project Area include adult immigration and juvenile emigration
(and incidental rearing). Adult late fall-run Chinook salmon generally migrate upstream through
the Action/Project Area from October through April, and it is believed that most juvenile
emigration occurs through the Action/Project Area from April through December. Therefore, no
other lifestages of late fall-run Chinook salmon could potentially be affected by short-term,
construction-related activities.
Based on the limited potential occurrence of adults immigrating or juveniles emigrating through
the Action/Project Area during construction, and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Proposed Action/Project Alternative, relative to
Existing Conditions, is anticipated to result in less than significant impacts to late fall-run
Chinook salmon.

FAR-51: Potential impacts on steelhead resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of steelhead in the
Action/Project Area includes adult immigration. Although adult steelhead generally migrate
upstream through the Action/Project Area from August through March, peak immigration
generally occurs during January and February. No other lifestages of steelhead could potentially
be affected by short-term, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in less than significant impacts to steelhead.

Non- salmonid fishes
FAR-52: Potential impacts on green sturgeon resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
Because juvenile green sturgeon rear year-round, it is possible that green sturgeon larvae or
juveniles could be in the Action/Project Area during the construction period (October 1 through
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October 31). No other lifestages of green sturgeon could potentially be affected by short-term,
construction-related activities.
Based on the relatively short duration of the construction period (1 month) relative to the yearround juvenile rearing life stage, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
and erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in less than significant impacts to green sturgeon.

FAR-53: Potential impacts on American shad resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. No Impact.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, because it is unlikely that American shad
occur in the Action/Project Area during the construction period (October 1 through October 31),
the Proposed Action/Project Alternative, relative to Existing Conditions, would not be
anticipated to result in impacts to American shad.

FAR-54: Potential impacts on striped bass resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. No Impact.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Striped bass eggs hatch soon after spawning, and Sacramento River currents
carry striped bass embryos and larvae to rearing habitats in the Delta. Also, nursery areas for
young striped bass consist of tributaries to the lower Sacramento River. Therefore, because it is
most likely that striped bass do not utilize habitat in the Action/Project Area during the
construction period (October 1 through October 31), and based on the consideration and
evaluation of physical habitat disturbance, potential for physical injury, hazardous spills,
turbidity, and sedimentation and erosion presented above, the Proposed Action/Project
Alternative, relative to Existing Conditions, would not be anticipated to result in impacts to
striped bass.

FAR-55: Potential impacts on Sacramento splittail resulting from short-term, constructionrelated activities associated with gravel bar dredging and bank revetment. No Impact.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
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most likely may occur between late February and July. Therefore, because it is most likely that
Sacramento splittail do not utilize habitat in the Action/Project Area during the construction
period (October 1 through October 31), and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Proposed Action/Project Alternative, relative to
Existing Conditions, would not be anticipated to result in impacts to Sacramento splittail.

FAR-56: Potential impacts on hardhead resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area.
Because of the limited potential habitat suitability and, therefore, the limited potential for
substantive habitat utilization in the Action/Project Area during the construction period (October
1 through October 31), and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, would be anticipated to result in less than significant impacts to hardhead.

FAR-57: Potential impacts on river lamprey resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. After spawning (February through May), ammocetes are carried
downstream by water currents and burrow in mud- or soft sand-bottomed water and stream
edges, where they begin a filter-feeding existence. Dredging of the gravel bar, however, will
occur in areas that have been exposed to desiccation (dewatered) for several months prior to
excavation. Therefore, ammocetes would not be expected to be present in the dredged area.
Because construction (October 1 through October 31) is not concurrent with spawning, and
ammocetes would not be present, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
and erosion presented above, the Proposed Action/Project Alternative, relative to Existing
Conditions, would be anticipated to result in less than significant impacts to river lamprey.

Habitat Alteration
Dredged Gravel Bar
Construction of the access road across Big Chico Creek will require removal of thin strip of
willows on the bank of the gravel bar near the waters edge, although the thin strip of willows
presently does not provide shade or overhead object cover in Big Chico Creek. Removal of
these willows would represent a temporary loss of some SRA. However, upon completion of the
gravel bar dredging activities, the temporary stream crossing over Big Chico Creek will be
removed and impacted vegetation will be restored. Restoration of riparian vegetation at this
location along Big Chico Creek is expected to result in increased amounts of SRA, and
associated shade which incrementally helps moderate stream temperatures and prevent direct
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solar exposure of fish at shallow depths. The role of riparian shade in moderating stream
temperatures is greatest on small streams such as Big Chico Creek.

Bank Revetment
The evaluation of altered habitat conditions extends from the time of construction through the
five-year planning horizon adopted for this EA/IS. The evaluation of altered habitat conditions
also includes consideration subsequent to the five-year period, when the bank revetment is
removed. Altered habitat conditions during the five-year period would include changes in the
evaluated species of primary management concern utilization of available habitats associated
with changes in specific habitat variables. Habitat variables considered include structural
features (bank slope, substrate size, instream woody material, and instream object cover),
hydraulics (water depth and velocity), overhanging shade/cover, and associated predation
potential.

Bank Slope
In the Action/Project Area, the average existing west Sacramento River bank slope, within the
1,520 foot Proposed Revetment Area, appears to be a steep slope of about 1:1, based on the
Temporary Maintenance Project permitting report provided by Ducks Unlimited Inc. As
proposed by Duck Unlimited Inc. the stone toe would be constructed with a 10:1 cross grade and
could therefore significantly reduce the slope of the west bank within the Action/Project Area.
However, after the revetment is removed (five years later), it would be expected that the bank
would revert to a highly eroding bank with a steep slope, similar to the Existing Conditions.
The temporary change in bank slope from the existing condition (very steep, approximately 1:1)
to a very gradual slope under the Proposed Action/Project (10:1 cross grade) is expected to affect
species of primary management concern through the alteration of important habitat variables.
Water depth and water velocity on the Sacramento River are hydrologic variables indicative of
the availability of shallow water habitat to species of primary management concern. Shallow
water depth and relatively low water velocities are important habitat variable for species of
primary management concern, because they provide areas suitable for predator avoidance, and
increased food availability. An average bank slope of 10:1 in the bank revetment area provides a
reliable index to the availability of shallow water habitat over a range of flows in the
Action/Project Area.
The biological response of species of primary management concern to bank slope is highly
dependent on lifestage (USACE 2004). Adult species of primary management concern may have
limited access to shallow water habitat created by the Proposed Action/Project during low
Sacramento River flows and, therefore, are considered less sensitive to the bank slope habitat
variable. However, the Proposed Action/Project bank slope of 10:1 would be expected to
provide juvenile species of primary management concern with habitat highly valued for its
contribution to predator avoidance from larger piscivorous fish, and increased macroinvertebrate
foraging o opportunities. Specifically, reducing the slope of the revetted bank from nearly
vertical (1:1) to a slope of 10:1 would reduce habitat diversity by reducing associated deep pools
and eddy currents. However, increased juvenile rearing habitat would become available as a
result of decreased edgewater velocities.
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The Proposed Action/Project, with a bank slope of 10:1, will temporarily increase available
shallow water habitat relative to the existing steep condition (approximately 1:1). The shallow
bank slope of the Proposed Action/Project is not expected to substantively increase suitable
habitat for the adult lifestage of species of primary management concern, and could potentially
decrease available habitat as a result of decreased deep pools and eddy currents. However, adult
immigration and holding habitat is not limited in the vicinity of the Proposed Action/Project. By
contrast, shallow, low velocity, juvenile rearing habitat is limited in the vicinity of the Proposed
Action/Project. Therefore, the increase in currently limited, highly valued bank slope habitat
along the bank of the Sacramento River is expected to result in increased habitat use, increased
predator avoidance, and increased food availability and foraging utilization by juvenile species
of primary concern. These beneficial effects to the juvenile lifestage of species of management
concern would be realized immediately at the completion of construction, and throughout the 5year period of evaluation, until the bank revetment is removed.

Substrate Size
The soils of the Sacramento River floodplain consist of moderately well drained, or somewhat
poorly drained soils of recent alluvium. The Columbia Soil Series occupies areas along both
sides of the Sacramento River. Like most alluvial soils these are generally stratified, contain a
small amount of organic matter in the surface layer, and have little or no differentiation between
horizons. Columbia soils are characterized by stratified fine sandy loam, or silt loam soils.
Deeper layers may include very fine sandy loam, contain stratified thin layers of loamy fine sand
and sand that are massive to single grain. In the Action/Project Area, the eroding west bank of
the Sacramento River can be characterized as primarily containing loose sands and loamy fine
sand with little cobble or gravel sized substrate.
The Proposed Action/Project would place 1,520-feet of rock toe and tree revetment on the west
side of the river (and remove the revetment five years later). Hydraulic information used in
selection of the rock size (D50 = 0.75 ft.) and the depth of toe scour (4.1 ft.) was derived from
Mussetter Engineering, Inc’s (MEI) two-dimensional hydrodynamic model of the reach (MEI
2005). Rock volumes were increased by a factor of 1.75 to account for the use of quarry rock.
Application of the design procedure resulted in a requirement of six tons of rock per linear feet
of bank, for a total of 9,300 tons, including four intermediate tiebacks and the up- and
downstream tie-ins.
Habitat use studies on the Feather River (Cavallo et al. 2003), Sacramento River (CDFG 1983;
Micheny 1989; Micheny and Deibel 1986) and in several western states (Peters et al. 1998;
Tiffan et al. 2002) have shown lower juvenile salmonid rearing densities, and higher predator
densities, along riprapped banks. Presumably, these observations are in relation to naturally
eroding banks containing substantive amounts of predator escape cover such as IWM, vegetation
and other hydraulic roughness/cover elements. A variety of particle sizes, characterized by a
heterogeneous surface substrate particle size composition, provides high habitat suitability value
for juvenile salmonids via foraging opportunities and predator avoidance/escape cover.
Because studies have indicated that riprapped banks have shown lower juvenile salmonid
densities and higher predator densities the Proposed Action/Project incorporates a particle size
distribution intended to minimize predation risk. The particle size distribution proposed for use
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in the bank revetment portion of the Proposed Action/Project area is expected to provide species
of primary management concern benefits in foraging and predator avoidance. The 0.75 ft.-sized
rock used in the Proposed Action/Project will provide flow breaks, hydraulic roughness, and
velocity refugia elements important to species of primary management concern as shelter and
feeding stations. When required for the implementation of the Proposed Action/Project, a
“veneer” will be placed on top of the 0.75 ft.-sized rock to fill interstitial space created by large
quarry stone, in order to reduce refuges for predator fish species. The “veneer” will consist of
stone less than 8 inches in diameter, or of “pit run rock” which consists of various sizes of rock.
In addition to providing water velocity refugias, feeding stations, predator avoidance shelters,
and predator exclusion habitat, the heterogeneous surface substrate particle size composition also
would be expected to increase the amount of habitat suitable for aquatic macroinvertebrate
colonization. These beneficial effects to the juvenile lifestage of species of management concern
would be realized immediately at the completion of construction, and throughout the 5-year
period of evaluation, until the bank revetment is removed. It would be expected that after the
bank revetment is removed, the bank would revert back to a highly eroding bank with substrate
recruitment, similar to Existing Conditions.

Instream Woody Material
On the west bank of the Sacramento River of the Action/Project Area, Instream Woody Material
(IWM) largely is not present. However, the Capay Unit of the SRNWR currently is being
restored to riparian floodplain habitat, which would provide some IWM recruitment over the 5year planning period. For the most part, vegetation above the eroding bank currently consists of
grasses, and continued erosion will not recruit substantive amounts of IWM. The exception is
the riparian vegetation associated with the estimated 250 linear feet of riparian habitat bordering
the Sacramento River in the downstream portion of the Action/Project Area. The specific amount
of presently inundated IWM at this location has not been estimated. As the west bank of the
Sacramento River continues to erode, flows will continue to undercut existing stands of
vegetation resulting in the deposit of small and large woody material into the Sacramento River.
The Proposed Action/Project includes a tree and/or brush component of the proposed revetment
that consists of several tree and/or brush clusters at two elevations (atop the revetment and
partially buried within the revetment at an intermediate elevation), each occupying 40 to 50
linear feet with 10 to 15 feet clearings between clusters. At high flows all clusters would be fully
or partially inundated and at lower flows only the intermediate clusters would be inundated. At
high flows placement of the tree clusters results in approximately 1,322 total linear feet of IWM
along the 1,520 linear feet of the Sacramento River’s west bank within the Proposed
Action/Project Area.
The Proposed Action/Project would potentially remove 250 linear feet of bankline
Valley/Foothill Riparian habitat. The removal of riparian habitat via bank revetment, would
temporarily discontinue recruitment of small and large pieces of IWM and SRA at this restricted
portion of the west bank of the Sacramento River. Specifically, discontinuing recruitment of
small pieces of IWM would reduce juvenile salmonid rearing habitat, while discontinuing
recruitment of large pieces of IWM (i.e., large riparian tree trunks) would reduce the potential for
creation of adult immigration and holding habitat, including deep pools. Adult immigration and
holding habitat is abundant in the vicinity of the Proposed Action/Project while juvenile rearing
habitat is somewhat limited. Therefore, bank revetment with embedded tree and/or brush
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clusters and riparian restoration would mitigate these effects by increasing smaller IWM than
currently exist, which creates juvenile rearing habitat to greater than pre-project levels and
mitigates temporary loss of SRA. Overall, the effect of bank revetment on total IWM and SRA
over a 5-year period would be expected to decrease recruitment of large IWM (tree trunks) and
increase small IWM, thereby increasing juvenile rearing habitat.
In addition to the creation of instream habitat, recruitment of IWM also adds nutrients to the
aquatic ecosystem in the form of leafy and woody material. Removal of 250 linear feet of
riparian habitat would remove potential nutrient inputs during and following construction.
However, the Sacramento River currently is not nutrient poor. Large quantities of orchards
along the banks of the Sacramento River provide nutrient inputs in the form of leaves and other
woody material. Therefore, the loss of a relatively small amount of nutrients associated with the
lack of recruitment of IWM in the Action/Project Area resulting from bank revetment would
have little effect on the nutrient content in the Sacramento River in the vicinity of the
Action/Project Area. Additionally, shoreline riparian habitat restoration would provide a source
of allochthonous leaf litter over the 5-year planning period.
The influence of IWM on the bioenergetics and the mortality risk of species of primary
management concern likely varies with the size of the fish, and their predators. Instream object
cover, such as IWM, may produce offsetting effects. Although IWM provides juvenile fish with
predator avoidance/escape cover, IWM also may attract and provide velocity refugia and feeding
station for predators. Nonetheless, IWM is assumed to provide overall benefits for juvenile fish
species of primary management concern by providing velocity refugia, feeding stations, and
predator avoidance/escape cover.
The tree and/or brush cluster IWM rehabilitation proposed for use in the bank revetment portion
of the Proposed Action/Project is expected to provide species of primary management concern
benefits in foraging and predator avoidance. A net increase of approximately 1,072 linear feet of
IWM is expected immediately following revetment construction. IWM placement structures are
not expected to substantially decay over the 5-year evaluation period. These beneficial effects to
the juvenile and adult lifestages of species of management concern would be realized
immediately at the completion of construction, and throughout the 5-year period of evaluation.
Upon removal of the rock revetment five years following initial construction, it is anticipated
that the tree and/or brush cluster rehabilitation would be disturbed and/or removed, and the bank
essentially would revert to Existing Conditions. After bank revetment material removal,
continued erosion will not recruit substantive amounts of IWM because vegetation above the
eroding bank generally consists of grasses. The exception is the riparian vegetation associated
with the estimated 250 linear feet of riparian habitat bordering the Sacramento River in the
downstream portion of the Action/Project Area. As the west bank of the Sacramento River
continues to erode in the future, flows will continue to undercut these stands of vegetation,
resulting in the deposit of small and large woody material into the Sacramento River. In
addition, the Capay Unit of the SRNWR currently is being restored to riparian floodplain habitat,
which not only would provide some IWM recruitment over the 5-year planning period, but
would be expected to provide additional IWM recruitment over time, as the restored habitat
matures (see Appendix F for more information).
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Overhanging Shade/Cover
In the Action/Project Area, approximately 250 linear feet of Valley/Foothill Riparian vegetation
(as per aerial photography estimates) exists along the downstream portion of the Action/Project
Area on the west bank of the Sacramento River. Riparian forest in the Action/Project Area
consists of a tall overstory of deciduous broadleaf trees comprised primarily of valley oak. Other
native riparian forest species include Fremont cottonwood, box elder (Acer negundo), Oregon
ash (Fraxinus latifolia), and western sycamore (Platanus racemosa). Understory species in the
Action/Project Area riparian forest community include poison oak (Toxicodendron
diversilobum), wild blackberry (Rubus ursinus), Himilayan blackberry (Rubus discolor), wild
grape (Vitis californica), elderberry (Sambucus mexicana) and saplings of tree species. The
dense riparian habitat along the west bank of the Sacramento River potentially serves as the
primary source of overhanging shade/cover within the Action/Project Area, because the
remaining 1,270 linear feet is essentially devoid of overhanging shade/cover. However, because
the Capay Unit of the SRNWR currently is being restored to riparian floodplain habitat, areas on
the west bank of the Sacramento River in the Action/Project Area currently devoid of
overhanging shade cover likely would contain some overhanging shade/cover over the 5-year
planning period.
The Proposed Action/Project will place, and remove five years later, 1,520-feet of rock toe and
tree revetment on the west side of the river extending above and below the Valley/Foothill
Riparian habitat. The Proposed Action/Project would remove 250 linear feet of bankline
Valley/Foothill Riparian habitat. The removal of riparian vegetation would replace SRA habitat
with revetted bank, and potentially reduce the amount of overhanging shade/cover at this
restricted portion of the west bank of the Sacramento River.
Overhanging shade/cover resulting from the 250-feet of Riparian vegetation provides predator
avoidance/escape cover from avian and aquatic predators, increased productivity and nutrient
inputs from allochthonous leaf litter, and increased macroinvertebrate food sources to juvenile
and adult lifestages of species of primary management concern. In annual surveys by USFWS
(Micheny 1989; Micheny and Deibel 1986) above the SRBPP project area (between Chico
Landing and Red Bluff), only about 10–20 percent as many juvenile salmon were present along
riprap as along natural riverbanks, and the highest densities of juveniles always occurred in areas
with shaded riparian cover. Because the vast majority of riprapped banks do not include
embedded tree clusters it is presumed that these observations are in relation to riprapped banks,
lacking substantive amounts of predator avoidance/escape cover such as IWM, vegetation and
other hydraulic roughness/cover elements.
The Proposed Action/Project may temporarily remove 250 feet of bankline riparian vegetation
providing overhanging shade/cover in the Action/Project Area, which would reduce the existing
amount of predator avoidance/escape cover. However, the inclusion of riparian vegetation
restoration as part of the Proposed Action/Project, would be expected to provide an overall
increase in the amount of riparian vegetation (hence, overhanging cover/shade) as the riparian
vegetation matures over time, relative to Existing Conditions.
Upon removal of the rock revetment five years following initial construction, continued erosion
will not result in additional overhanging shade/cover because vegetation above the eroding bank
generally consists of grasses. The exception is the riparian vegetation associated with the
estimated 250 linear feet of riparian habitat bordering the Sacramento River in the downstream
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portion of the Action/Project Area. As the west bank of the Sacramento River continues to erode
in the future, after removal of rock revetment, flows will continue to undercut these stands of
vegetation, resulting in overhanging shade/cover. In addition, the Capay Unit of the SRNWR
currently is being restored to riparian floodplain habitat, which would be expected to provide
overhanging shade/cover over time, as the restored habitat matures.

Anadromous salmonids
FAR-58: Potential impacts on winter-run Chinook salmon resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile winter-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult winter-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult winter-run
Chinook salmon generally migrate upstream through the Action/Project Area from December
through July. Juvenile winter-run Chinook salmon generally can migrate downstream in the
Upper Sacramento River from July through April, although it is believed that most juvenile
emigration occurs through the Action/Project Area after October. Therefore, only immigrating
adult and emigrating juvenile winter-run Chinook salmon could potentially be affected by the
Proposed Action/Project over the 5-year implementation period.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigration and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) associated with riparian habitat removal in a restricted portion of the
downstream end of the Proposed Action/Project Area on the west bank of the Sacramento River,
restoration of shoreline riparian vegetation would result in increased amounts of SRA as the
riparian vegetation matures over time, which would be anticipated to potentially benefit
emigrating juvenile winter-run Chinook salmon. Riparian habitat removal also would result in a
temporary reduction in allochthonous leaf litter, which would temporarily reduce nutrient inputs,
and potentially macroinvertebrate production, in the Action/Project Area. However, restoration
of shoreline riparian habitat would allow nutrient inputs to return to approximately preAction/Project levels. The temporary alterations to habitat conditions in the Proposed
Action/Project Area due to bank revetment, including bank slope, substrate size, instream woody
material, and instream object cover would be anticipated to beneficially affect emigrating
juvenile winter-run Chinook salmon in the Sacramento River. In addition, after the bank
revetment is removed, it would be expected that the bank would revert to a steep, eroding bank,
and that the bank slope, substrate size, instream woody material, and overhanging shade/cover
would be similar to Existing Conditions.
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Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to Existing Conditions, is anticipated to result in a less than
significant impact to winter-run Chinook salmon.

FAR-59: Potential impacts on spring-run Chinook salmon resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile spring-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult spring-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult spring-run
Chinook salmon generally migrate upstream through the Action/Project Area from mid-February
through July. It is believed that most juvenile emigration occurs through the Action/Project Area
from October through May.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigration and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of some SRA at the
access road crossing in Big Chico Creek, restoration of riparian vegetation would result in
increased amounts of SRA, which would be anticipated to potentially benefit juvenile spring-run
Chinook salmon in Big Chico Creek. Also, although the Proposed Action/Project could result in
the temporary loss of SRA (and overhanging shade/cover) in a restricted portion of the
downstream end of the Proposed Action/Project Area on the west bank of the Sacramento River,
restoration of riparian vegetation would result in increased amounts of SRA as the riparian
vegetation matures over time, which would be anticipated to potentially benefit emigrating
juvenile spring-run Chinook salmon. Riparian habitat removal also would result in a temporary
reduction in allochthonous leaf litter, which would temporarily reduce nutrient inputs, and
potentially macroinvertebrate production, in the Action/Project Area. However, restoration of
shoreline riparian habitat would allow nutrient inputs to return to approximately preAction/Project levels. The temporary alterations to habitat conditions in the Proposed
Action/Project Area due to bank revetment, including bank slope, substrate size, instream woody
material, and instream object cover would be anticipated to beneficially affect immigrating adult
and emigrating juvenile spring-run Chinook salmon in the Sacramento River. In addition, after
the bank revetment is removed, it would be expected that the bank would revert to a steep,
eroding bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to Existing Conditions, is anticipated to result in a less than
significant impact to spring-run Chinook salmon.
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FAR-60: Potential impacts on fall-run Chinook salmon resulting from habitat alterations over
the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from July through
December. It is believed that most juvenile emigration occurs through the Action/Project Area
from December through June.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigration and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile fall-run Chinook salmon.
Riparian habitat removal also would result in a temporary reduction in allochthonous leaf litter,
which would temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in
the Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile fall-run Chinook salmon in the Sacramento River. In
addition, after the bank revetment is removed, it would be expected that the bank would revert to
a steep, eroding bank, and that the bank slope, substrate size, instream woody material, and
overhanging shade/cover would be similar to Existing Conditions.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to Existing Conditions, is anticipated to result in a less than
significant impact to fall-run Chinook salmon.

FAR-61: Potential impacts on late fall-run Chinook salmon resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile late fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult late fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult late fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from October
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through April. It is believed that most juvenile emigration occurs through the Action/Project
Area from April through December.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigration and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile late fall-run Chinook salmon.
Riparian habitat removal also would result in a temporary reduction in allochthonous leaf litter,
which would temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in
the Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile late fall-run Chinook salmon in the Sacramento River. In
addition, after the bank revetment is removed, it would be expected that the bank would revert to
a steep, eroding bank, and that the bank slope, substrate size, instream woody material, and
overhanging shade/cover would be similar to Existing Conditions.

Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to Existing Conditions, is anticipated to result in a less than
significant impact to late fall-run Chinook salmon.

FAR-62: Potential impacts on steelhead resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
Similar to the four runs of Chinook salmon, adult and juvenile steelhead primarily utilize the
Sacramento River in the Action/Project Area as a migration corridor. Adult steelhead are not
known to spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult
steelhead generally migrate upstream through the Action/Project Area from August through
March, with peak immigration occurring during January and February. The primary period of
steelhead smolt emigration occurs from January through June.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
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bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigration and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile steelhead. Riparian habitat
removal also would result in a temporary reduction in allochthonous leaf litter, which would
temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in the
Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile steelhead in the Sacramento River. In addition, after the
bank revetment is removed, it would be expected that the bank would revert to a steep, eroding
bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to Existing Conditions, is anticipated to result in a less than
significant impact to steelhead.

Non- salmonid fishes
FAR-63: Potential impacts on green sturgeon resulting from habitat alterations over the fiveyear planning period, and after bank revetment removal. Less than Significant.
Green sturgeon potentially may spawn in suitable habitat both upstream and downstream of the
Action/Project Area in the Sacramento River. Juveniles rear year-round in the Sacramento
River. Therefore, potentially affected lifestages in the Action/Project Area include adult
immigration, juvenile rearing and juvenile emigration.
The Proposed Action/Project could temporarily alter habitat variables such as structural features
(bank slope, substrate size, instream woody material, and instream object cover), hydraulics
(water depth and velocity), overhanging shade/cover, and associated predation potential.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigration and holding habitat associated with slope reduction would be
minimal.
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Shallow water depth and relatively low water velocities can be important habitat variables for
juvenile green sturgeon because they may provide areas suitable for predator avoidance and
increased food availability. An average bank slope of 10:1 in the bank revetment area associated
with the Proposed Action/Project will provide increased amounts of shallow water habitat over a
range of flows. Additionally, the particle size distribution proposed for use in the bank
revetment portion of the Action/Project Area is expected to provide green sturgeon benefits in
foraging and predator avoidance.
The Proposed Action/Project may temporarily remove 250 feet of bankline riparian vegetation
providing overhanging shade/cover in the Action/Project Area, which would reduce the existing
amount of predator avoidance/escape cover. However, the inclusion of riparian vegetation
restoration as part of the Proposed Action/Project, would be expected to provide an overall
increase in the amount of riparian vegetation (hence, overhanging cover/shade) as the riparian
vegetation matures over time, relative to Existing Conditions. Riparian habitat removal also
would result in a temporary reduction in allochthonous leaf litter, which would temporarily
reduce nutrient inputs, and potentially macroinvertebrate production, in the Action/Project Area.
However, restoration of shoreline riparian habitat would allow nutrient inputs to return to
approximately pre-Action/Project levels. In addition, the immediate large amount of increased
IWM resulting from the Proposed Action/Project is expected to provide juvenile green sturgeon
increased predator avoidance/escape cover and feeding stations. These beneficial IWM effects
to emigrating juveniles and immigrating adult green sturgeon would be realized immediately at
the completion of construction, and throughout the 5-year period of evaluation After the bank
revetment is removed, it would be expected that the bank would revert to a steep, eroding bank,
and that the bank slope, substrate size, instream woody material, and overhanging shade/cover
would be similar to Existing Conditions.
Therefore, based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to Existing Conditions, is anticipated to result in a less than
significant impact to green sturgeon.

FAR-64: Potential impacts on American shad resulting from habitat alterations over the fiveyear planning period, and after bank revetment removal. Less than Significant.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, potentially affected lifestages in the
Action/Project Area include adult immigration and spawning, and juvenile emigration (and
incidental rearing).
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
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would be anticipated to potentially benefit emigrating juvenile American shad. Relative to
Existing Conditions, implementation of the Proposed Action/Project is expected to result in a
temporarily lower gradient bank slope (i.e., a greater range of water depth and velocity), a more
heterogeneous substrate size composition, and increased amounts of water velocity refugia, all of
which would be expected to provide more suitable conditions for adult American shad upstream
migration and spawning. These factors, in addition to increased instream object and overhead
cover and, therefore, reduced predation potential, would be expected to provide more suitable
conditions for juvenile American shad emigration (and incidental rearing). After the bank
revetment is removed, it would be expected that the bank would revert to a steep, eroding bank,
and that the bank slope, substrate size, instream woody material, and overhanging shade/cover
would be similar to Existing Conditions. Therefore, the Proposed Action/Project Alternative,
relative to Existing Conditions, is anticipated to result in a less than significant impact to
American shad.

FAR-65: Potential impacts on striped bass resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Therefore, potentially affected lifestages in the Action/Project Area include
adult immigration and spawning, and juvenile downstream movement (and incidental rearing).
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit downstream moving juvenile striped bass. Relative to
Existing Conditions, implementation of the Proposed Action/Project is expected to result in a
temporarily lower gradient bank slope (i.e., a greater range of water depth and velocity), a more
heterogeneous substrate size composition, and increased amounts of water velocity refugia, all of
which would be expected to provide more suitable conditions for adult striped bass upstream
migration and spawning. These factors, in addition to increased instream object and overhead
cover and, therefore, reduced predation potential, would be expected to provide more suitable
conditions for juvenile striped bass downstream movement (and incidental rearing). After the
bank revetment is removed, it would be expected that the bank would revert to a steep, eroding
bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions. Therefore, the Proposed Action/Project
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to striped bass.

FAR-66: Potential impacts on Sacramento splittail resulting from habitat alterations over the
five-year planning period, and after bank revetment removal. Less than Significant.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
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in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, potentially affected lifestages
in the Action/Project Area include adult immigration and juvenile downstream movement (and
incidental rearing).
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover), restoration of riparian vegetation would result in increased amounts of
SRA as the riparian vegetation matures over time, which would be anticipated to potentially
benefit downstream moving juvenile splittail. Relative to Existing Conditions, implementation
of the Proposed Action/Project is expected to result in a temporarily lower gradient bank slope
(i.e., a greater range of water depth and velocity), a more heterogeneous substrate size
composition, and increased amounts of water velocity refugia, all of which would be expected to
provide more suitable conditions for adult splittail upstream migration. These factors, in
addition to increased instream object and overhead cover and, therefore, reduced predation
potential, would be expected to provide more suitable conditions for juvenile splittial
downstream movement (and incidental rearing). After the bank revetment is removed, it would
be expected that the bank would revert to a steep, eroding bank, and that the bank slope,
substrate size, instream woody material, and overhanging shade/cover would be similar to
Existing Conditions. Therefore, the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in a less than significant impact to Sacramento splittail.

FAR-67: Potential impacts on hardhead resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area,
specifically in the backwater area of the Big Chico Creek—Sacramento River confluence.
As previously described, the Proposed Action/Project includes the provision of gravels at the
access road crossing in Big Chico Creek at the conclusion of construction. The provision of
gravels may provide additional substrate for macroinvertebrates, which serve as a food base for
hardhead juveniles and adults.
Although there is limited potential that hardhead could be present in the Sacramento River
portion of the Action/Project Area, implementation of the Proposed Action/Project could result
in the temporary loss of SRA (and overhanging shade/cover). However, restoration of riparian
vegetation would result in increased amounts of SRA as the riparian vegetation matures over
time, which would be anticipated to potentially benefit juvenile hardhead. Relative to Existing
Conditions, implementation of the Proposed Action/Project is expected to result in a temporarily
lower gradient bank slope (i.e., a greater range of water depth and velocity), a more
heterogeneous substrate size composition, and increased amounts of water velocity refugia, all of
which would be expected to provide more suitable conditions for juvenile hardhead. These
factors, in addition to increased instream object and overhead cover and, therefore, reduced
predation potential, would be expected to provide more suitable conditions for juvenile hardhead.
After the bank revetment is removed, it would be expected that the bank would revert to a steep,
eroding bank, and that the bank slope, substrate size, instream woody material, and overhanging
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shade/cover would be similar to Existing Conditions. Therefore, the Proposed Action/Project
Alternative, relative to Existing Conditions, is anticipated to result in a less than significant
impact to hardhead.

FAR-68: Potential impacts on river lamprey resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. River lamprey adults need clean, gravelly riffles in permanent streams for
spawning. Implementation of the Proposed Action/Project is not expected to change the amount
of gravely riffle habitat in the Action/Project Area. The dredged area will be altered by
transforming a previously inundated gravel bar into a more flowing section of the river, neither
of which is likely river lamprey spawning habitat. After spawning (February through May),
ammocetes are carried downstream by water currents and burrow in mud- or soft sand-bottomed
water and stream edges, where they begin a filter-feeding existence. Transformation of the
gravel bar (via dredging) will not affect the amount of suitable ammocete habitat due to resultant
similar amounts of stream edge with suitable substrate. The presently eroding west bank of the
Sacramento River in the Action/Project Area may contain suitable substrate for ammocete
burrowing. However, the instream areas proximate to the present steep bank may not be suitable
for ammocete habitation due to hydraulic characteristics (water depth and velocity). Moreover,
if river lamprey ammocetes did inhabit the present west bank of the Sacramento River in the
Action/Project Area, they likely would be displaced, suspended in the water column and
transported downstream due to the continued, rapid erosion occurring at that site. Therefore,
based on these considerations the Proposed Action/Project Alternative, relative to Existing
Conditions, is anticipated to result in a less than significant impact to river lamprey.

3.4.6.5

Proposed Action/Project Alternative Relative to the No Action/Project
Alternative

Comparison of the Proposed Action/Project Alternative relative to the No Action/Project
Alternative is similar, in most respects, to the comparison of the Proposed Action/Project
Alternative relative to Existing Conditions. Logically, the No Action/Project Alternative
generally would resemble Existing Conditions with respect to continuance of the existing habitat
conditions resulting from continued deposition at the gravel bar, and erosion of the west bank of
the Sacramento River in the Action/Project Area.
The No Action/Project Alternative would result in continued deposition and expansion of the inchannel gravel bar located upstream of the M&T Chico Ranch/Llano Seco Rancho diversion in
the Sacramento River. Based on the assumptions included in the river modeling of the site, the
gravel bar would continue to extend downstream toward the pumping facility, compromising the
ranch’s ability to divert water for their water supply commitments while meeting existing fish
screen criteria. Additionally, gravel bar migration downstream would affect the efficacy of the
City of Chico WWTP outfall diffusers and compromise continued use of the outfall.
The No Action/Project Alternative also would result in continued erosion of the right (west) bank
of the Sacramento River in the Action/Project Area. Based on observed erosion rates at the site
between 1996 and 2006, erosion could be between 100 to 500 feet over the 5-year analytical
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period. The continued erosion of the bank would result in: episodic increased turbidity; the
continued exposure of loose sand substrates; the predominance of relatively high bank slope (and
associated hydraulics); and could result in a general lack of instream object (hydraulic
roughness), overhead object and cover/shade elements. Although the Capay Unit of the SRNWR
currently is being restored to riparian floodplain habitat, which could provide some instream
object, overhead object and cover/shade, the combination of these factors likely results in a
continued, relatively high predation risk to species of primary management concern.
One major difference between the No Action/Project Alternative and Existing Conditions is that
the combination of the above factors would adversely impact the performance of the M&T Chico
Ranch/Llano Seco Rancho pumping facility. Specifically, it is anticipated that NMFS/CDFG
anadromous salmonid sweeping velocity criteria would no longer be able to be met, resulting in
potential increased impingement of juvenile anadromous salmonids at the screen, and increased
predation risk associated with lower water velocities proximate to the artificial structure in the
river. Although specific screening criteria have not been developed for green sturgeon, reduced
sweeping velocities have potential for increased impingement, entrainment, and predation
potential of green sturgeon, and the larval stages of other fishes potentially present in the
Action/Project Area.
In addition, the combination of the above factors would adversely impact the ability of the M&T
Chico Ranch/Llano Seco Rancho pumping facility to deliver adequate supplies of water to both
of the ranches, and the state wildlife management areas, federal wildlife refuges, and wildlife
management areas that depend upon the pumps for their water supply. In accordance with the
agreement for relocation of M&T/Parrott Pumping Plant (M&T et al. 1991) providing for bypass
flows in Butte Creek, if M&T Chico Ranch/Llano Seco Rancho cannot pump water from the
Sacramento River, flows in Butte Creek dedicated under the Agreement will be reduced.
Reduction of flows in Butte Creek could reasonably be expected to adversely affect aquatic
resources habitat values, suitability and utilization, and thereby result in potentially significant
impacts to aquatic resources in Butte Creek, including the federally-listed spring-run Chinook
salmon and steelhead, and fall- and late fall-run Chinook salmon.
Comparison of the Proposed Action/Project Alternative relative to the No Action/Project
Alternative would have the same short-term, construction-related impacts as the comparison of
the Proposed Action/Project Alternative relative to Existing Conditions.
The comparison of the Proposed Action/Project Alternative relative to the No Action/Project
Alternative would have similar differences regarding habitat conditions in lower Big Chico
Creek and the Sacramento River, relative to the Proposed Action/Project Alternative compared
to Existing Conditions. However, the Proposed Action/Project Alternative compared to the No
Action/Project Alternative would differ from the comparison of the Proposed Action/Project
Alternative relative to Existing Conditions as follows:
Improved screening performance on the Sacramento River (reduced impingement and
entrainment); and
Improved habitat conditions in Butte Creek.
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Short-term, Construction-related Impacts
Anadromous Salmonids
FAR-69: Potential impacts on winter-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging and bank revetment. Less
than Significant.
During the construction period (October 1 through October 31), the lifestage of winter-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
Although juvenile winter-run Chinook salmon generally can migrate downstream in the Upper
Sacramento River from July through April, it is believed that most juvenile emigration occurs
through the Action/Project Area after October. No other lifestages of winter-run Chinook
salmon could potentially be affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to winter-run
Chinook salmon.

FAR-70: Potential impacts on spring-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging and bank revetment. Less
than Significant.
During the construction period (October 1 through October 31), the lifestage of spring-run
Chinook salmon in the Action/Project Area includes juvenile emigration (and incidental rearing).
It is believed that most juvenile emigration occurs through the Action/Project Area from October
through May. Therefore, no other lifestages of spring-run Chinook salmon could potentially be
affected by short-term, construction-related activities.
Based on the limited potential occurrence of juveniles emigrating through the Action/Project
Area during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to spring-run
Chinook salmon.

FAR-71: Potential impacts on fall-run Chinook salmon resulting from short-term, constructionrelated activities associated with gravel bar dredging and bank revetment. Less than
Significant.
During the construction period (October 1 through October 31), the lifestage of fall-run Chinook
salmon in the Action/Project Area includes adult immigration. Adult fall-run Chinook salmon
generally migrate upstream through the Action/Project Area from July through December.
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Therefore, no other lifestages of fall-run Chinook salmon could potentially be affected by shortterm, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to fall-run
Chinook salmon.

FAR-72: Potential impacts on late fall-run Chinook salmon resulting from short-term,
construction-related activities associated with gravel bar dredging and bank revetment. Less
than Significant.
During the construction period (October 1 through October 31), the lifestages of late fall-run
Chinook salmon in the Action/Project Area include adult immigration and juvenile emigration
(and incidental rearing). Adult late fall-run Chinook salmon generally migrate upstream through
the Action/Project Area from October through April, and it is believed that most juvenile
emigration occurs through the Action/Project Area from April through December. Therefore, no
other lifestages of late fall-run Chinook salmon could potentially be affected by short-term,
construction-related activities.
Based on the limited potential occurrence of adults immigrating or juveniles emigrating through
the Action/Project Area during construction, and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Proposed Action/Project Alternative, relative to
the No Action/Project Alternative, is anticipated to result in less than significant impacts to late
fall-run Chinook salmon.

FAR-73: Potential impacts on steelhead resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
During the construction period (October 1 through October 31), the lifestage of steelhead in the
Action/Project Area includes adult immigration. Although adult steelhead generally migrate
upstream through the Action/Project Area from August through March, peak immigration
generally occurs during January and February. No other lifestages of steelhead could potentially
be affected by short-term, construction-related activities.
Based on the limited potential occurrence of adults immigrating through the Action/Project Area
during construction, and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to steelhead.
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Non- salmonid fishes
FAR-74: Potential impacts on green sturgeon resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
Because juvenile green sturgeon rear year-round, it is possible that green sturgeon larvae or
juveniles could be in the Action/Project Area during the construction period (October 1 through
October 31). No other lifestages of green sturgeon could potentially be affected by short-term,
construction-related activities.
Based on the relatively short duration of the construction period (1 month) relative to the yearround juvenile rearing life stage, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
and erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in less than significant impacts to green
sturgeon.

FAR-75: Potential impacts on American shad resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. No Impact.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, because it is unlikely that American shad
occur in the Action/Project Area during the construction period (October 1 through October 31),
the Proposed Action/Project Alternative, relative to the No Action/Project Alternative, would not
be anticipated to result in impacts to American shad.

FAR-76: Potential impacts on striped bass resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. No Impact.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Striped bass eggs hatch soon after spawning, and Sacramento River currents
carry striped bass embryos and larvae to rearing habitats in the Delta. Also, nursery areas for
young striped bass consist of tributaries to the lower Sacramento River. Therefore, because it is
most likely that striped bass do not utilize habitat in the Action/Project Area during the
construction period (October 1 through October 31), and based on the consideration and
evaluation of physical habitat disturbance, potential for physical injury, hazardous spills,
turbidity, and sedimentation and erosion presented above, the Proposed Action/Project
Alternative, relative to the No Action/Project Alternative, would not be anticipated to result in
impacts to striped bass.
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FAR-77: Potential impacts on Sacramento splittail resulting from short-term, constructionrelated activities associated with gravel bar dredging and bank revetment. No Impact.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, because it is most likely that
Sacramento splittail do not utilize habitat in the Action/Project Area during the construction
period (October 1 through October 31), and based on the consideration and evaluation of
physical habitat disturbance, potential for physical injury, hazardous spills, turbidity, and
sedimentation and erosion presented above, the Proposed Action/Project Alternative, relative to
the No Action/Project Alternative, would not be anticipated to result in impacts to Sacramento
splittail.

FAR-78: Potential impacts on hardhead resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area.
Because of the limited potential habitat suitability and, therefore, the limited potential for
substantive habitat utilization in the Action/Project Area during the construction period (October
1 through October 31), and based on the consideration and evaluation of physical habitat
disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation and
erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, would be anticipated to result in less than significant impacts to
hardhead.

FAR-79: Potential impacts on river lamprey resulting from short-term, construction-related
activities associated with gravel bar dredging and bank revetment. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. After spawning (February through May), ammocetes are carried
downstream by water currents and burrow in mud- or soft sand-bottomed water and stream
edges, where they begin a filter-feeding existence. Dredging of the gravel bar, however, will
occur in areas that have been exposed to desiccation (dewatered) for several months prior to
excavation. Therefore, ammocetes would not be expected to be present in the dredged area.
Because construction (October 1 through October 31) is not concurrent with spawning, and
ammocetes would not be present, and based on the consideration and evaluation of physical
habitat disturbance, potential for physical injury, hazardous spills, turbidity, and sedimentation
and erosion presented above, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, would be anticipated to result in less than significant impacts to river
lamprey.
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Habitat Alteration
Anadromous Salmonids
FAR-80: Potential impacts on winter-run Chinook salmon resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile winter-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult winter-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult winter-run
Chinook salmon generally migrate upstream through the Action/Project Area from December
through July. Juvenile winter-run Chinook salmon generally can migrate downstream in the
Upper Sacramento River from July through April, although it is believed that most juvenile
emigration occurs through the Action/Project Area after October. Therefore, only immigrating
adult and emigrating juvenile winter-run Chinook salmon could potentially be affected by the
Proposed Action/Project over the 5-year implementation period.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigrating and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile winter-run Chinook salmon.
Riparian habitat removal also would result in a temporary reduction in allochthonous leaf litter,
which would temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in
the Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile winter-run Chinook salmon in the Sacramento River. In
addition, after the bank revetment is removed, it would be expected that the bank would revert to
a steep, eroding bank, and that the bank slope, substrate size, instream woody material, and
overhanging shade/cover would be similar to Existing Conditions.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to winter-run Chinook salmon.

FAR-81: Potential impacts on spring-run Chinook salmon resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than Significant.
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Adult and juvenile spring-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult spring-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult spring-run
Chinook salmon generally migrate upstream through the Action/Project Area from mid-February
through July. It is believed that most juvenile emigration occurs through the Action/Project Area
from October through March.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigrating and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of some SRA at the
access road crossing in Big Chico Creek, restoration of riparian vegetation would result in
increased amounts of SRA, which would be anticipated to potentially benefit juvenile spring-run
Chinook salmon in Big Chico Creek. Also, although the Proposed Action/Project could result in
the temporary loss of SRA (and overhanging shade/cover) in a restricted portion of the
downstream end of the Proposed Action/Project Area on the west bank of the Sacramento River,
restoration of riparian vegetation would result in increased amounts of SRA as the riparian
vegetation matures over time, which would be anticipated to potentially benefit emigrating
juvenile spring-run Chinook salmon. Riparian habitat removal also would result in a temporary
reduction in allochthonous leaf litter, which would temporarily reduce nutrient inputs, and
potentially macroinvertebrate production, in the Action/Project Area. However, restoration of
shoreline riparian habitat would allow nutrient inputs to return to approximately preAction/Project levels. The temporary alterations to habitat conditions in the Proposed
Action/Project Area due to bank revetment, including bank slope, substrate size, instream woody
material, and instream object cover would be anticipated to beneficially affect emigrating
juvenile spring-run Chinook salmon in the Sacramento River. In addition, after the bank
revetment is removed, it would be expected that the bank would revert to a steep, eroding bank,
and that the bank slope, substrate size, instream woody material, and overhanging shade/cover
would be similar to Existing Conditions.

Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to spring-run Chinook salmon.

FAR-82: Potential impacts on fall-run Chinook salmon resulting from habitat alterations over
the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult fall-run Chinook salmon are not known to
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spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from July through
December. It is believed that most juvenile emigration occurs through the Action/Project Area
from December through June.
Bank revetment would reduce bank slope, which could potentially decrease available adult
immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigrating and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile fall-run Chinook salmon.
Riparian habitat removal also would result in a temporary reduction in allochthonous leaf litter,
which would temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in
the Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile fall-run Chinook salmon in the Sacramento River. In
addition, after the bank revetment is removed, it would be expected that the bank would revert to
a steep, eroding bank, and that the bank slope, substrate size, instream woody material, and
overhanging shade/cover would be similar to Existing Conditions.

Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to fall-run Chinook salmon.

FAR-83: Potential impacts on late fall-run Chinook salmon resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than Significant.
Adult and juvenile late fall-run Chinook salmon primarily utilize the Sacramento River in the
Action/Project Area as a migration corridor. Adult late fall-run Chinook salmon are not known to
spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult late fall-run
Chinook salmon generally migrate upstream through the Action/Project Area from October
through April. It is believed that most juvenile emigration occurs through the Action/Project
Area from April through December.
Bank revetment would reduce bank slope, which could potentially decrease available adult
immigration and holding habitat as a result of decreased deep pools and eddy currents.
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However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigrating and holding habitat associated with slope reduction would be
minimal.
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile late fall-run Chinook salmon.
Riparian habitat removal also would result in a temporary reduction in allochthonous leaf litter,
which would temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in
the Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile late fall-run Chinook salmon in the Sacramento River. In
addition, after the bank revetment is removed, it would be expected that the bank would revert to
a steep, eroding bank, and that the bank slope, substrate size, instream woody material, and
overhanging shade/cover would be similar to Existing Conditions.

Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to late fall-run Chinook salmon.

FAR-84: Potential impacts on steelhead resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
Similar to the four runs of Chinook salmon, adult and juvenile steelhead primarily utilize the
Sacramento River in the Action/Project Area as a migration corridor. Adult steelhead are not
known to spawn within the Sacramento River in the vicinity of the Action/Project Area. Adult
steelhead generally migrate upstream through the Action/Project Area from August through
March, with peak immigration occurring during January and February. The primary period of
steelhead smolt emigration occurs from January through June.
Bank revetment would reduce bank slope, which could potentially decrease available adult
immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. In addition, after the bank revetment is removed, it would be expected that the
bank would revert to a steep, eroding bank, similar to Existing Conditions. Therefore, potential
effects on adult immigrating and holding habitat associated with slope reduction would be
minimal.
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Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile steelhead. Riparian habitat
removal also would result in a temporary reduction in allochthonous leaf litter, which would
temporarily reduce nutrient inputs, and potentially macroinvertebrate production, in the
Action/Project Area. However, restoration of shoreline riparian habitat would allow nutrient
inputs to return to approximately pre-Action/Project levels. The temporary alterations to habitat
conditions in the Proposed Action/Project Area due to bank revetment, including bank slope,
substrate size, instream woody material, and instream object cover would be anticipated to
beneficially affect emigrating juvenile steelhead in the Sacramento River. In addition, after the
bank revetment is removed, it would be expected that the bank would revert to a steep, eroding
bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions.
Based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to steelhead.

Non- salmonid fishes
FAR-85: Potential impacts on green sturgeon resulting from habitat alterations over the fiveyear planning period, and after bank revetment removal. Less than Significant.
Green sturgeon potentially may spawn in suitable habitat both upstream and downstream of the
Action/Project Area in the Sacramento River. Juveniles rear year-round in the Sacramento
River. Therefore, potentially affected lifestages in the Action/Project Area include adult
immigration, juvenile rearing and juvenile emigration.
The Proposed Action/Project could alter habitat variables such as structural features (bank slope,
substrate size, instream woody material, and instream object cover), hydraulics (water depth and
velocity), overhanging shade/cover, and associated predation potential.
Shallow water depth and relatively low water velocities can be important habitat variables for
juvenile green sturgeon because they may provide areas suitable for predator avoidance and
increased food availability. An average bank slope of 10:1 in the bank revetment area associated
with the Proposed Action/Project will provide increased amounts of shallow water habitat over a
range of flows. Additionally, the particle size distribution proposed for use in the bank
revetment portion of the Action/Project Area is expected to provide green sturgeon benefits in
foraging and predator avoidance.
Bank revetment would temporarily reduce bank slope, which could potentially decrease available
adult immigration and holding habitat as a result of decreased deep pools and eddy currents.
However, adult immigration and holding habitat is not limited in the vicinity of the Proposed
Action/Project. Therefore, potential effects on adult immigrating and holding habitat associated
with slope reduction would be minimal.
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The Proposed Action/Project may temporarily remove 250 feet of bankline riparian vegetation
providing overhanging shade/cover in the Action/Project Area, which would reduce the existing
amount of predator avoidance/escape cover. However, the inclusion of riparian vegetation
restoration as part of the Proposed Action/Project, would be expected to provide an overall
increase in the amount of riparian vegetation (hence, overhanging cover/shade) as the riparian
vegetation matures over time, relative to Existing Conditions. Riparian habitat removal also
would result in a temporary reduction in allochthonous leaf litter, which would temporarily
reduce nutrient inputs, and potentially macroinvertebrate production, in the Action/Project Area.
However, restoration of shoreline riparian habitat would allow nutrient inputs to return to
approximately pre-Action/Project levels. In addition, the immediate large amount of increased
IWM resulting from the Proposed Action/Project is expected to provide juvenile green sturgeon
increased predator avoidance/escape cover and feeding stations. These beneficial IWM effects
to emigrating juveniles and immigrating adult green sturgeon would be realized immediately at
the completion of construction, and throughout the 5-year period of evaluation. However, after
the bank revetment is removed, it would be expected that the bank would revert to a steep,
eroding bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions.
Therefore, based on the consideration and evaluation of physical structural features, hydraulics,
overhanging shade/cover, and associated predation potential presented above, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to green sturgeon.

FAR-86: Potential impacts on American shad resulting from habitat alterations over the fiveyear planning period, and after bank revetment removal. Less than Significant.
American shad utilization of habitats in the Sacramento River in the vicinity of the
Action/Project Area potentially consists of upstream migration and spawning, primarily
occurring from April through early July. Additionally, it is unlikely that juvenile rearing occurs
to any meaningful extent in the Action/Project Area because the main summer nursery areas
occur in the lower Feather River, Sacramento River from Colusa to the north Delta, and to a
lesser extent the south Delta (Moyle 2002). Therefore, potentially affected lifestages in the
Action/Project Area include adult immigration and spawning, and juvenile emigration (and
incidental rearing).
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit emigrating juvenile American shad. Relative to the
No Action/Project Alternative, implementation of the Proposed Action/Project is expected to
result in a lower gradient bank slope (i.e., a greater range of water depth and velocity), a more
heterogeneous substrate size composition, and increased amounts of water velocity refugia, all of
which would be expected to provide more suitable conditions for adult American shad upstream
migration and spawning. These factors, in addition to increased instream object and overhead
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cover and, therefore, reduced predation potential, would be expected to provide more suitable
conditions for juvenile American shad emigration (and incidental rearing). After the bank
revetment is removed, it would be expected that the bank would revert to a steep, eroding bank,
and that the bank slope, substrate size, instream woody material, and overhanging shade/cover
would be similar to Existing Conditions. Therefore, the Proposed Action/Project Alternative,
relative to the No Action/Project Alternative, is anticipated to result in a less than significant
impact to American shad.

FAR-87: Potential impacts on striped bass resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
It is most likely that striped bass are rarely found in the Action/Project Area but, if so, probably
as transient adults associated with upstream spawning migrations from April through June during
high flow years. Therefore, potentially affected lifestages in the Action/Project Area include
adult immigration and spawning, and juvenile downstream movement (and incidental rearing).
Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover) in a restricted portion of the downstream end of the Proposed
Action/Project Area on the west bank of the Sacramento River, restoration of riparian vegetation
would result in increased amounts of SRA as the riparian vegetation matures over time, which
would be anticipated to potentially benefit downstream moving juvenile striped bass. Relative to
the No Action/Project Alternative, implementation of the Proposed Action/Project is expected to
result in a lower gradient bank slope (i.e., a greater range of water depth and velocity), a more
heterogeneous substrate size composition, and increased amounts of water velocity refugia, all of
which would be expected to provide more suitable conditions for adult striped bass upstream
migration and spawning. These factors, in addition to increased instream object and overhead
cover and, therefore, reduced predation potential, would be expected to provide more suitable
conditions for juvenile striped bass downstream movement (and incidental rearing). After the
bank revetment is removed, it would be expected that the bank would revert to a steep, eroding
bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions. Therefore, the Proposed Action/Project
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to striped bass.

FAR-88: Potential impacts on Sacramento splittail resulting from habitat alterations over the
five-year planning period, and after bank revetment removal. Less than Significant.
In wet years, Sacramento splittail may migrate up the Sacramento River as far as the Red Bluff
Diversion Dam at river mile 243 in Tehama County (Moyle 2002), although it is unlikely that
splittail spawn in the vicinity of the Action/ Project Area. Sacramento splittail habitat utilization
in the Action/Project Area may be restricted to infrequent upstream migration episodes, and
incidental rearing during the downstream movement portion of their early life history, which
most likely may occur between late February and July. Therefore, potentially affected lifestages
in the Action/Project Area include adult immigration and juvenile downstream movement (and
incidental rearing).
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Although the Proposed Action/Project could result in the temporary loss of SRA (and
overhanging shade/cover), restoration of riparian vegetation would result in increased amounts of
SRA as the riparian vegetation matures over time, which would be anticipated to potentially
benefit downstream moving juvenile splittail. Relative to the No Action/Project Alternative,
implementation of the Proposed Action/Project is expected to result in a lower gradient bank
slope (i.e., a greater range of water depth and velocity), a more heterogeneous substrate size
composition, and increased amounts of water velocity refugia, all of which would be expected to
provide more suitable conditions for adult splittail upstream migration. These factors, in
addition to increased instream object and overhead cover and, therefore, reduced predation
potential, would be expected to provide more suitable conditions for juvenile splittial
downstream movement (and incidental rearing). After the bank revetment is removed, it would
be expected that the bank would revert to a steep, eroding bank, and that the bank slope,
substrate size, instream woody material, and overhanging shade/cover would be similar to
Existing Conditions. Therefore, the Proposed Action/Project Alternative, relative to the No
Action/Project Alternative, is anticipated to result in a less than significant impact to Sacramento
splittail.

FAR-89: Potential impacts on hardhead resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
Considering what has been reported regarding habitat utilization and water temperature
suitability, there is a limited potential that hardhead could be present in the Action/Project Area,
specifically in the backwater area of the Big Chico Creek—Sacramento River confluence.
As previously described, the Proposed Action/Project includes the provision of gravels at the
access road crossing in Big Chico Creek at the conclusion of construction. The provision of
gravels may provide additional substrate for macroinvertebrates, which serve as a food base for
hardhead juveniles and adults.
Although there is limited potential that hardhead could be present in the Sacramento River
portion of the Action/Project Area, implementation of the Proposed Action/Project could result
in the temporary loss of SRA (and overhanging shade/cover). However, restoration of riparian
vegetation would result in increased amounts of SRA as the riparian vegetation matures over
time, which would be anticipated to potentially benefit juvenile hardhead. Relative to the No
Action/Project Alternative, implementation of the Proposed Action/Project is expected to result
in a temporarily lower gradient bank slope (i.e., a greater range of water depth and velocity), a
more heterogeneous substrate size composition, and increased amounts of water velocity refugia,
all of which would be expected to provide more suitable conditions for juvenile hardhead. These
factors, in addition to increased instream object and overhead cover and, therefore, reduced
predation potential, would be expected to provide more suitable conditions for juvenile hardhead.
After the bank revetment is removed, it would be expected that the bank would revert to a steep,
eroding bank, and that the bank slope, substrate size, instream woody material, and overhanging
shade/cover would be similar to Existing Conditions. Therefore, the Proposed Action/Project
Alternative, relative to the No Action/Project Alternative, is anticipated to result in a less than
significant impact to hardhead.
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FAR-90: Potential impacts on river lamprey resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than Significant.
It is unknown to what extent, if any, river lamprey spawning occurs proximate to the
Action/Project Area. River lamprey adults need clean, gravelly riffles in permanent streams for
spawning. Implementation of the Proposed Action/Project is not expected to change the amount
of gravely riffle habitat in the Action/Project Area. The dredged area will be altered by
transforming a previously inundated gravel bar into a more flowing section of the river, neither
of which is likely river lamprey spawning habitat. After spawning (February through May),
ammocetes are carried downstream by water currents and burrow in mud- or soft sand-bottomed
water and stream edges, where they begin a filter-feeding existence. Transformation of the
gravel bar (via dredging) will not affect the amount of suitable ammocete habitat due to resultant
similar amounts of stream edge with suitable substrate. The presently eroding west bank of the
Sacramento River in the Action/Project Area may contain suitable substrate for ammocete
burrowing. However, the instream areas proximate to the present steep bank may not be suitable
for ammocete habitation due to hydraulic characteristics (water depth and velocity). Moreover,
if river lamprey ammocetes did inhabit the present west bank of the Sacramento River in the
Action/Project Area, they likely would be displaced, suspended in the water column and
transported downstream due to the continued, rapid erosion occurring at that site. After the bank
revetment is removed, it would be expected that the bank would revert to a steep, eroding bank,
and that the bank slope, substrate size, instream woody material, and overhanging shade/cover
would be similar to Existing Conditions. Therefore, based on these considerations the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in a less than significant impact to river lamprey.

FAR-91: Potential impacts on juvenile anadromous salmonids and other species of primary
management concern resulting from intake structure screen performance on the Sacramento
River. Beneficial.
The Proposed Action/Project Alternative relative to the No Action/Project Alternative would
improve the performance of the M&T Chico Ranch/Llano Seco Rancho pumping facility.
Specifically, it is anticipated that NMFS/CDFG anadromous salmonid sweeping velocity criteria
would be able to be met, resulting in decreased impingement of juvenile anadromous salmonids
at the screen, and decreased predation risk associated with higher water velocities proximate to
the artificial structure in the river. Although specific screening criteria have not been developed
for green sturgeon, increased sweeping velocities have potential for decreased impingement,
entrainment, and predation potential of green sturgeon, and the larval and juvenile lifestages of
other fishes potentially present in the Action/Project Area.
Therefore, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in beneficial impacts to anadromous salmonids and other species of primary management
concern.

FAR-92: Potential impacts on aquatic resources habitat values, suitability and utilization in
Butte Creek, including the federally-listed spring-run Chinook salmon and steelhead, and falland late fall-run Chinook salmon. Beneficial.
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The Proposed Action/Project Alternative, relative to the No Action/Project Alternative, would
improve the ability of the M&T Chico Ranch/Llano Seco Rancho pumping facility to deliver
adequate supplies of water to both of the ranches, and the state wildlife management areas,
federal wildlife refuges, and wildlife management areas that depend upon the pumps for their
water supply. The provision of adequate water supplies from the Sacramento River facility
precludes the necessity of pumping water from Butte Creek. Flows in Butte Creek, therefore,
would be increased under the Proposed Action/Project Alternative. The increase in flows in
Butte Creek could reasonably be expected to improve and increase aquatic resources habitat
values, suitability and utilization, specifically for the federally-listed spring-run Chinook salmon
and steelhead, and fall- and late fall-run Chinook salmon. Therefore, the Proposed
Action/Project Alternative, relative to the No Action/Project Alternative, is anticipated to result
in beneficial impacts to spring-run Chinook salmon and steelhead, and fall- and late fall-run
Chinook salmon in Butte Creek.

3.5
3.5.1

AIR QUALITY
Existing Conditions

The site of the proposed alternative actions is within both Glenn and Butte counties. Glenn
County’s air quality issues are managed by the Glenn County Air Pollution Control District
(GCAPCD). Butte County’s air quality issues are managed by the Butte County Air Quality
Management District (BCAQMD).
The climate of the site is characterized by hot, dry summers and cool, wet winters. During the
summer months from mid-April to mid-October, significant precipitation is unlikely and
temperatures range from daily maxima exceeding 100 degrees F to evening lows in high 50s and
low 60s. During the winter highs are typically in the 60s with lows in the 30s. Wind direction is
primarily up- and down-valley due to the channeling effect of the mountains to either side of the
valley. During the summer months surface air movement is from the south, particularly during
the afternoon hours. During the winter months wind direction is more variable.
The vertical dispersion of air pollutants in the Sacramento Valley is limited by the presence of
persistent temperature inversions. Because of expansional cooling of the atmosphere, air
temperature usually decreases with altitude. A reversal of this atmospheric state, where the air
temperature increases with height, is termed an inversion. Inversions can exist at the surface, or
at any height above the ground. The height of the base of the inversion is known as the “mixing
height.” Pollutants can mix vertically to this level. Semi-permanent systems of high barometric
pressure fronts frequently establish themselves over the Sacramento Valley, deflecting low
pressure systems that might otherwise bring cleansing rain and winds. Air above and below the
inversion base does not mix because of differences in air density. Warm air above the inversion
is less dense than below the base. The inversion base represents an abrupt density change where
little exchange of air occurs. Inversion layers are significant in determining ozone formation and
PM10 concentrations.
The site typically experiences two types of inversions that affect the vertical depth of the
atmosphere through which pollutants can be mixed. In summer, sinking air forms a "lid" over
the region. These subsidence inversions contribute to summer photochemical smog problems by
confining pollution to a shallow layer near the ground. Ozone and its precursors will mix and
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react to produce higher concentrations under an inversion. Since PM10 is both created in the
atmosphere as a chemical reaction and directly emitted, inversions will also trap and hold
directly emitted PM10. Concentration levels are directly related to inversion layers due to the
limitation of mixing space. Radiative inversions are formed when the ground surface becomes
cooler than the air above it during the night. The earth's surface goes through a radiative process
on clear nights, where heat energy is transferred from the ground to a cooler night sky. As the
earth's surface cools during the evening hours, the air directly above it also cools, while air
higher up remains relatively warm. The inversion is destroyed when heat from the sun warms
the ground, which in turn heats the lower layers of air: this heating stimulates the ground-level
air to float up through the inversion layer. Daytime temperature inversions during the summer
are usually encountered 2,000 to 2,500 feet above the valley floor and in the winter, the inversion
usually occurs 500 to 1000 feet above the valley floor. Winter inversions are usually more
persistent (stable). These inversions typically occur during winter nights and can cause localized
air pollution concerns near emission sources because of poor dispersion.

3.5.2

Regulatory Setting

The following section describes applicable laws, regulations, and standards of air quality in the
proposed project location and surrounding environment.

3.5.2.1

Federal Regulations

The Federal Clean Air Act (FCAA) required the states to classify basins (or portions thereof) as
either "attainment” or "non-attainment" with respect to the criteria air pollutants, based on
whether or not the National Ambient Air Quality Standards (NAAQS) had been achieved, and to
prepare air quality plans containing emission reduction strategies for those areas designated as
"non-attainment." Glenn County classified as attainment or unclassified for all national standards
(Table 3-3).
The EPA has promulgated a rule requiring that all Federal actions in federally designated nonattainment areas comply with applicable State implementation plans (SIPs) (40 Code of Federal
Regulations [CFR] Parts 6, 51, and 93). Federally funded projects in Federal attainment areas
are potentially subject to the conformity rule.
Table 3-3

Air Quality Status
Pollutant

Glenn County
Carbon Monoxide
Sulfur Dioxide
Nitrogen Dioxide
PM10
PM2.5
Ozone
Butte County
Carbon Monoxide
Sulfur Dioxide
Nitrogen Dioxide
PM10
PM2.5
Ozone

Designation
Federal

California

Unclassified/Attainment
Unclassified/Attainment
Unclassified/Attainment
Unclassified/Attainment
Unclassified/Attainment
Unclassified/Attainment

Unclassified
Attainment
Attainment
Nonattainment
Unclassified
Nonattainment / Transitional

Unclassified/Attainment
Unclassified
Unclassified/Attainment
Unclassified
Unclassified
Unclassified/Attainment

Attainment
Attainment
Attainment
Nonattainment
Unclassified
Nonattainment
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3.5.2.2

State Regulations

The California Air Resources Board (CARB) is the State air quality management agency. It
regulates mobile emissions sources and oversees the activities of County Air Pollution Control
Districts (APCDs) and regional Air Quality Management Districts (AQMDs). The CARB
regulates local air quality indirectly by State standards and vehicle emission standards, by
conducting research activities, and through its planning and coordinating activities. California
has adopted ambient standards that are in some cases more stringent than the Federal standards
for the criteria air pollutants. Under the California Clean Air Act (CCAA), patterned after the
Federal CAA, areas have been designated as attainment or nonattainment with respect to State
standards (Table 3-3).

3.5.2.3

Local Regulations

The site is within the Northern Sacramento Valley Air Basin (NSVAB) planning area which is a
part of the Sacramento Valley Air Basin. The BCAQMD and GCAPCD responsibilities include
monitoring air quality, preparation of clean air plans and responding to citizen air quality
complaints.
The Districts participates with other air districts in the Northern Sacramento Valley Air Basin in
formulating open burning plans and attainment plans for achieving and maintaining State
ambient air quality standards. Control measures and mitigation of indirect source emissions are
developed with as much uniformity as possible, considering unique differences among the
various rural and urban areas.

3.5.2.4

Air Quality Standards

Both the EPA and the CARB have established ambient air quality standards for common
pollutants. These ambient air quality standards are levels of contaminants which represent safe
levels that avoid specific adverse health effects associated with each pollutant. The ambient air
quality standards cover what are called "criteria" pollutants because the health and other effects
of each pollutant are described in criteria documents.
The Federal and State ambient air quality standards are summarized in Table 3-4 for important
pollutants. The Federal and State ambient standards were developed independently with
differing purposes and methods, although both processes attempted to avoid health-related
effects. As a result, the Federal and State standards differ in some cases. In general, the
California State standards are more stringent. This is particularly true for ozone and PM10.
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Table 3-4

Ambient Air Quality Standards

Pollutant
Ozone
Carbon monoxide
PM10

PM2.5

Averaging Time
8 hour
1 hour
8 hour
1 hour
Annual geometric mean
Annual arithmetic mean
24 hour
Annual arithmetic mean
24 hour

California
1
Standards
-0.09 ppm
9.0 ppm
20 ppm
30 µg/m3
-50 µg/m3
---

2

National Standards
3
4
Primary
Secondary
0.08 ppm
0.08 ppm
0.12 ppm
0.12 ppm
9 ppm
-35 ppm
---50 µg/m3
50 µg/m3
150 µg/m3
150 µg/m3
15 µg/m3
15 µg/m3
65 µg/m3
65 µg/m3

1

California standards for ozone, carbon monoxide, and suspended particulate matter (PM10) are values that are not to be exceeded.
National standards, other than ozone and those based on annual averages or annual arithmetic means are not to be exceeded more than once a
year. The ozone standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above the
standard is equal to or less than one.
3
National Primary Standards: The levels of air quality necessary, with an adequate margin of safety, to protect the public health
4
National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse effects of a
pollutant.
ppm = parts per million; ug/m3 = micrograms/per cubic meter. Source: California Air Resources Board, 1993.
2

3.5.3

Effects

This section focuses on air quality impacts associated with the construction and operations of the
proposed project.

3.5.3.1

Approach and Methodology

Construction related activities associated with the proposed project would result in the temporary
generation of reactive organic gases (ROG), oxides of nitrogen (NOx), and particulate matter
smaller than or equal to 10 micros in diameter (PM10). Construction-related emissions would
result from fugitive dust from soil disturbance, construction equipment exhaust and construction
worker commute trips. Construction related emissions were qualitatively assessed based on
methodology from applicable air quality thresholds of significance.

3.5.3.2

Criteria for Determining the Significance of Impacts

The project would have a significant adverse effect on air quality if it would:
Violate applicable air quality standards
Greater than 137lb/day for NOx, ROG, or PM10
Contribute substantially to an existing or projected air quality violation.
Expose sensitive receptors to substantial pollutant concentrations.
Create objectionable odors
The GCAPCD does not have criteria for assessing the significance of temporary air quality
impacts resulting from construction activities (Tokunaga, pers. comm.., 2005). The BCAQMD
utilizes their “Indirect Source Review Guidelines” to identify potential impacts and facilitate the
incorporation of amenities that will reduce potential project emissions. The BCAQMD
guidelines identifies projects which contribute more that 137lb/day of NOx, ROG, or PM10, as
having significant effects on air quality.
Implementation of the proposed project would result in the following impacts to air quality:
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Short-term emissions from construction activities (emissions from grading and earth
moving and from equipment exhaust). Emissions of PM10s will be reduced by design
specifications for the project that require that the engineering contractor prepare and
implement a dust suppression plan as part of the project design;
The project would not result in emissions exceeding any of the established parameters for
ROG, NOx, or carbon monoxide;
The project would not generate any toxic air contaminant emissions;
The project would not require any removal or demolition of building components, or the
excavation of serpentine rock. Asbestos, therefore, is not a concern;
The project would be located on the Sacramento River and adjacent banks and it is not
expected that the project would require the removal or movement of any contaminated
soil;
Long-term operation and maintenance of the project would generate no more than a few
vehicle trips each day. This small number of trips would not result in violations of the
carbon monoxide standard; and
The project is not located near any sensitive receptors/land uses and is not expected to
produce any odor or other air quality problems that would create a public nuisance.
Based on the moderate level of construction related ground disturbance, short period of
construction duration and the rural environment in which the action area exists, it is expected that
any of the proposed alternatives would fall into the Level B Threshold category, and not exceed
the Level C Thresholds (Table 3-5).
Table 3-5

Action-Level Thresholds

Level A Thresholds
NOx
25 lbs/day or less
Level B Thresholds
NOx
Greater than 25 lbs/day
Level C Thresholds
NOx
Greater than 137 lbs/day

3.5.3.3

ROG
25 lbs/day or less

PM10
80 lbs/day or less

ROG
Greater than 25 lbs/day

PM10
Greater than 80 lbs/day

ROG
Greater than 137 lbs/day

PM10
Greater than 137 lbs/day

No Action/No Project Alternative

The existing conditions would predominate the site should the no action alternative be selected.

3.5.3.4

Dredging Only Alternative

The effects from this alternative would be the same as Alternative C discussed below.
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3.5.3.5

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

As described in the effects section above, construction actives under this alternative would result
in the temporary generation of ROG, NOx, and PM10. However, emissions of ROG, NOx, and
PM10 would be minor because of the extent of the construction activities, the duration of the
projects, and the temporary nature of construction activities. The proposed project would not
involve substantial construction activity that would threaten residential areas or sensitive
receptors. In addition, construction workers would only be exposed to dust for only very short
periods of time.

3.5.4

Mitigation

The mitigation program for project effects on air quality would be based on the mitigation
measures described below and the measures described in section 2.4, Project Commitments. The
types of effects are not expected to change as the design is finalized, and the extent of effects is
expected to be reduced through avoidance and minimization strategies to be exercised during
final design process. Therefore the mitigation measures below, together with the mitigation
incorporated into the project description, are adequate to avoid potentially significant effects
under both NEPA and CEQA.

3.5.4.1

No Action/Project Alternative

None required.

3.5.4.2

Dredging Only Alternative

The mitigation required for this alternative would be the same as the Proposed Action/Project
discussed below.

3.5.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Significant air quality effects have been not been identified. However, to minimize dust
generation, and ensure that State and Federal thresholds are not exceeded the M&T Chico
Ranch/Llano Seco Rancho would implement as many Standard Mitigation Measures and Best
Available Mitigation Measures, including the development of a dust control plan into the
construction plans as feasible in order to reduce the potential for significant effects. These
minimization measures include but are not limited to the following:
Cover all trucks hauling materials, or ensure the trucks have at least 2-feet of freeboard.
Enclose, cover, or water exposed stockpiles twice daily, or have non-toxic binders
applied.
Replant disturbed areas with native, noninvasive vegetation as quickly as possible.
Require injection timing retard of 2 degree on all diesel vehicles, where applicable.
Install high pressure injectors on all vehicles, where feasible.
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Encourage the use of reformulated diesel fuel.
Electrify equipment, where feasible.
Maintain equipment in tune with manufacturer’s specifications.
Install catalytic converters on gasoline-powered equipment.
Substitute gasoline-powered for diesel-powered equipment where feasible.
Water access road and construction site as needed for dust control.

3.6
3.6.1

GEOMORPHOLOGY AND SOILS
Existing Conditions

The Sacramento River drains the northern portion of the Great Valley of California, which is a
structural trough between the Sierra Nevada and the Coast Ranges. The river enters the Great
Valley near Red Bluff and flows within the alluvial valley fill, the surface of which is comprised
primarily of recent alluvium and the Pleistocene-age, paleo-Sacramento River deposits of the
Riverbank and Modesto Formations (Harwood and Helley 1987). Marked changes appear in the
character of the river and its floodplain in the valley, with particularly dramatic changes at about
Hamilton City (RM 199) (Olmstead and Davis 1961). Upstream of Hamilton City, the river is
bounded by a well defined floodplain that is flanked by terraces. In contrast, downstream of
Hamilton City, the river flows between natural levees. The recent alluvium is bounded on its
margins by outcrops of both the Riverbank and Modesto Formations that define the width of the
Holocene-age meanderbelt of the river. Changes in the character of the Sacramento River within
the valley could be the result of ongoing structural deformation (Harwood and Helley 1987,
Helley and Jaworowski 1985, Schumm and Harvey 1986, Fischer 1994).
Although the major bounding faults (Chico Monocline and Corning/Willows Faults) dominate
the structural geology of the northern part of the valley, the smaller anticlines and synclines
probably control the course, and perhaps the behavior of the river itself (WET 1990). The
Sacramento River enters the Glenn syncline at about RM 205. The width of the active channel
deposits widen as the river enters the syncline and then it narrows at RM 200 to RM 197, where
the river crosses the axis of the syncline. The active channel deposits widen at RM 197 as the
river turns abruptly east and then south to follow the axis of the syncline to RM 173, where the
active channel deposits narrow again where the river flows up the structural dip and out of the
Glenn syncline. Within the reach of interest (RM 198 to RM 190), the historical data (Larsen et
al. 2002) indicate that this reach of the river has been very active within the last 100 years,
probably because this reach flows down the structural dip towards the axis of the Glenn syncline
(Schumm and Harvey 1985).
The soils of the Sacramento River floodplain consist of moderately well drained, or somewhat
poorly drained, soils of recent alluvium. The Columbia Soil Series occupies areas along both
sides of the Sacramento River. Like most alluvial soils these are generally stratified, contain a
small amount of organic matter in the surface layer, and have little or no differentiation between
horizons. Columbia soils are pale-brown, stratified fine sandy loam, or silt loam soils with
strong-brown mottling in the subsoil. The representative profile is pale-brown, slightly hard silt
loam that is brown and friable when moist. Deeper layers may include very fine sandy loam,
contain stratified thin layers of loamy fine sand and sand that are massive to single grain.
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The general topography of the project area has been modified by agricultural activity, and the
ground is now nearly level, except at the edge of the Sacramento River where the riverbank
delineates the edge of river erosion.

3.6.1.1

River Meander

Larsen et al. (2002) summarized the historical locations of the river between 1870 and 1997.
Between Hamilton City and the Stony Creek confluence, the current sinuosity (ratio of channel
length to straight-line valley length, or ratio of valley slope to channel slope) of the river is a
minimum for the period of record. Four large bends were cut off upstream of the Big Chico
Creek confluence between approximately 1900 and 1952, a period before Shasta Dam was
constructed. Since 1952 a portion of this reach of the river has remained essentially straight, and
the river appears to be flowing along the line of the Modesto Formation outcrop, indicating that
this is the farthest east the river has been in approximately 10,000 years. This suggests that
future locations of the river are most likely to be to the west of the present location. An
examination of the historical record of the Sacramento River between the confluence with Big
Chico Creek and the confluence with Stony Creek also shows that the current alignment of the
river represents a minimum sinuosity (Larsen et al. 2002). Minimum sinuosity for much of the
reach from Hamilton City to Stony Creek implies that the river slope, and hence the potential
sediment-transport capacity of the river, are at or near their historical maxima. Neill (1984)
reported that bank-erosion rates are equivalent to sediment-transport rates in a reach, and a
balance exists between the volume of bed-material deposition in bars and bank erosion. This
suggests that the bank-erosion potential within the reach should be high under current conditions,
and that all other things being equal, the sinuosity of the river should increase with time. The
rate of bank erosion also is related to the radius of curvature (Rc) to channel width (W) ratio
(Nanson and Hickin 1983, 1986), and therefore, as the bend radius decreases with time, the rate
of erosion increases until Rc /W is less than about 2.5, when the rate then decreases. The current
radius of curvature of the bend at the M&T pumping facility is about 3,000 ft. For a bend with
this radius of curvature, the expected annual migration in the Butte Basin reach of the
Sacramento River is about 30 ft per year. If erosion continues so the radius of curvature of the
bend decreases to about 2,000 ft, however, the annual migration rate can be expected to increase
to about 80 ft per year.
Two other factors must be considered when assessing the potential for future bank erosion and
platform adjustment in the M&T reach. Completed in the late 1940s, Shasta Dam has enabled
the flows in the river to be manipulated to meet irrigation and other needs. A comparison of the
pre- and post-Shasta Dam mean daily flow records at the Bend Bridge gage (WET 1990)
revealed that the median flow has increased substantially (6,500 to 11,000 cfs) in the post-Shasta
Dam period. Although no records exist of the pre-Shasta Dam flow at the Hamilton City gage,
the median flow there during the post-Shasta Dam period is approximately 9,000 cfs. Perhaps
the increased summer flows are partially responsible for the increase in the bank-erosion rate in
those areas where the toes of the banks are composed of noncohesive sands and gravels, such as
the bank opposite the M&T pumping facility.
The potential for future bank erosion and resultant lateral migration of the river at the M&T site
also is related to the history of emplacement of riprap in the reach between Hamilton City and
the M&T pumping facility. The right descending bank between about RM 198 and RM 197 was
revetted by the USACE under the Chico Landing to Red Bluff project in 1975. The downstream
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end of the revetment was flanked in the 1983 flood, and the river achieved its current
configuration at the mouth of Pine Creek. This revetment is not currently being maintained and
the downstream end of the revetment is subject to a scour hole that is continuing to erode the
riprap. This location of the river further ensures that the revetment installed on the left
descending bank at about RM 194 in 1973 to protect River Road will be required in the
foreseeable future. Erosion of the right bank immediately upstream of the pumps is due to flow
deflection off the upstream revetment. With the revetment in place, bank erosion will continue
to occur opposite the pumps unless the bank itself is revetted. The left descending bank from the
mouth of Big Chico Creek is revetted for a distance of about 2,800 ft, the revetment protecting
the Phelan levee and the present location of the M&T pumping facility.

3.6.1.2

Bank Geometry

Bank geometry on the west side of the Sacramento River at the site varies from vertical to near
vertical to stepped with tree and plant roots holding much of the section together. The top of the
bench is flat to gently sloping. From the toe of the bank to the bed of the river there is an
apparent near vertical drop of unknown distance. This is an expected trait of the outside,
erosional edge of a major river.
The bank geometry of the east side of the Sacramento River at the site consists of a flat gravel
and sand bar which divides the River from Big Chico Creek. From the toe of the gravel bar to
the bed of the river there is a submerged (during high flows) gravel bar that tapers to an unknown
depth.

3.6.1.3

Bank Erosion

Bank erosion is not occurring on the eastern bank of the site, but rather a gravel bar is forming,
thus pushing the erosional force of the river further to the west Bank erosion on the western bank
of the site is typical of sites along this reach of the river where loose sands dominate the
embankment. Sheer stresses caused during higher winter flows tend to rapidly erode unprotected
banks. Once erosion starts, it tends to proceed rapidly. During large hydrologic years the bank
has eroded as much as 60-feet in one year. Bank erosion is continuous all along the site with
pockets of erosion, some deeper than others.
A comparison of aerial photos was made to confirm field observations. Photos taken in 1996,
1998 and 2003 were compared to photos taken in 2005. Banklines were interpreted and
presented in Figure 2-4.

3.6.2

Regulatory Setting

The following section describes applicable laws, regulations, standards, and plans regarding
geomorphology and soils in the proposed project location, including the Aliquist-Priolo
Earthquake Fault Zoning Act, Seismic Hazards Mapping Act, and California Building Code
(CBC).
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3.6.2.1

Alquist-Priolo Earthquake Fault Zoning Act

The Alquist-Priolo Earthquake Fault Zoning Act (formerly the Alquist-Priolo Special Studies
Zone Act), signed into law December 1972, requires the State Geologist to establish or delineate
zones, known as “Earthquake Fault Zones,” along active faults in California and to issue
appropriate maps. Areas along faults considered sufficiently active and well-defined are zoned
differently than other areas, and construction in these areas is regulated more stringently. The
purpose of the Alquist-Priolo Earthquake Fault Zoning Act is to regulate development,
specifically construction of buildings used for human occupancy, on or near the surface trace of
active faults. The study area is not located within an Alquist-Priolo Earthquake Fault Zone.

3.6.2.2

Seismic Hazards Mapping Act

The Seismic Hazards Mapping Act was developed to protect the public from the effects of strong
ground shaking by addressing earthquake hazards from nonsurface fault rupture, including
liquefaction and seismically induced landslide, and from other hazards caused by earthquakes.
The Seismic Hazards Mapping Act, conceptually similar to the Alquist-Priolo Earthquake Fault
Zoning Act, requires the State Geologist to delineate various seismic hazard zones, and requires
cities, counties, and other local permitting agencies to regulate certain development projects
within these zones. No seismic hazards maps have been created for Glenn and Butte counties.

3.6.2.3

California Building Code

The CBC is another name for the body of regulations known as the California Code of
Regulations (CCR), Title 24, Part 2, which is a portion of the California Building Standards
Code. Title 24 is assigned to the California Building Standards Commission, which, by law, is
responsible for coordinating all building standards. Under State law, all building standards must
be centralized in Title 24 or they are not enforceable. Published by the International Conference
of Building Officials, the Uniform Building Code (UBC) is a model building code widely
adopted in the United States. The CBC incorporates by reference the UBC, with necessary
California amendments. About one-third of the text within the CBC has been tailored for
California earthquake conditions. No project structures required to comply with the CBC are
being constructed for the Proposed Action/Project and Dredging Only Alternative.

3.6.3
3.6.3.1

Effects
Significance Criteria

For this analysis, the proposed project was considered to have a significant effect 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.
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Strong seismic ground shaking.
Seismic-related ground failure, including liquefaction.
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.
Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code,
creating substantial risks to life or property.

3.6.3.2

No Action/Project Alternative

The no action alternative would have no effect on geomorphology and soils, erosion would be
expected to continue at its current rate and be subject to erosional events associated with flood
flows. An average rate of bank erosion would continue at an average rate of about 40 feet per
year through the mechanisms of flood flows. Bank protection measures or spur dikes would need
to be implemented in the future to protect the bank for retreating far enough to render the pumps
at the M&T Ranch useless.

3.6.3.3

Dredging Only Alternative

The dredging component of this alternative would remove only the inside portion of the gravel
bar, leaving a ring of gravel around the outside of the bar. During winter flows the outside edge
will be eroded and therefore increased turbidity would not be significant, as this event would be
masked by high flow conditions. Therefore accelerated erosion and sedimentation resulting from
construction-related ground and vegetation disturbance would not result in substantial effects.
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 effect from surface fault
rupture.

3.6.3.4

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

The vegetation clearing and placement, and removal of construction materials that would be
conducted during construction would result in ground and soil disturbance. These disturbances
would increase the hazard of erosion and could temporarily increase erosion and sedimentation
rates above existing levels. Most of the earthwork would be conducted on and immediately
adjacent to the top of the western river bank. The dredging component of this alternative would
remove only the inside portion of the gravel bar, leaving a ring of gravel around the outside of
the bar. During winter flows the outside edge will be eroded and therefore increased turbidity
would not be significant, as this event would be masked by high flow conditions. Therefore
accelerated erosion and sedimentation resulting from construction-related ground and vegetation
disturbance would not result in substantial effects.
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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 effect from surface fault
rupture.

3.6.4

Mitigation

The mitigation program for project effects on geomorphology and soils would be based on the
mitigation measures described below and the measures described in section 2.4, Project
Commitments. The types of effects are not expected to change as the design is finalized, and the
extent of effects is expected to be reduced through avoidance and minimization strategies to be
exercised during final design process. Therefore the mitigation measures below, together with
the mitigation incorporated into the project description, are adequate to avoid potentially
significant effects under both NEPA and CEQA.

3.6.4.1

No Action/Project Alternative

None required.

3.6.4.2

Dredging Only Alternative

The mitigation to minimize effects from this alternative would be the same as the Proposed
Action/Project, below.

3.6.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

A SWPPP would be prepared and implemented to control erosion and sedimentation. A water
quality monitoring plan would be implemented, and construction activities would be slowed or
stopped when turbidity levels reach those dictated by the RWQCB’s 401 certification.

3.7
3.7.1
3.7.1.1

TERRESTRIAL RESOURCES
Environmental Setting/Affected Environment
Action/Project Area

The proposed Action/Project Area is located downstream of the confluence of Big Chico Creek
and the Sacramento River just south of the Bidwell-Sacramento River State Park at RM 193.
The terrestrial resources evaluation area includes both banks of the Sacramento River. The
Action/Project on the west bank of the Sacramento River is contained mostly within the Capay
unit of the Sacramento River National Wildlife Refuge and includes the construction area on the
bank of the river, the construction staging area, and the existing access road that connects to
County Road 23. A small portion of the revetment would occur on private land downstream
(south) of the Capay Unit of the SRNWR. The Action/Project Area on the east bank of the
Sacramento River includes the gravel bar proposed for excavation and California State Parks
land west of Big Chico Creek, and the M&T Chico Ranch Property on the east bank of Big
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Chico Creek and the Sacramento River including the spoils disposal area, and access road that
connects to Fell Road.
For purposes of analysis, the Action/Project Area was defined as the area in which direct or
indirect environmental consequences would likely occur. The Action/Project Area is
functionally defined as:
For nesting resident and migratory songbirds: the area within 100 feet (30 meters) of
suitable trees-shrub nesting habitat
For upland, ground nesting, and aquatic species: the area within the construction right-ofway
For valley elderberry longhorn beetle (VELB): the area within 100 feet of the
construction footprint within suitable habitat for elderberry bushes

3.7.2

Regulatory Setting

In addition to the applicable laws, regulations, standards, and plans described in Section 3.4.2,
above, the following applies specifically to terrestrial resources

3.7.2.1

Federal Regulations

Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act
The Migratory Bird Treaty Act (MBTA, 16 USC Section 703-711) and the Bald and Golden
Eagle Protection Act (16 USC Section 668) protect certain species of birds from direct take.
MBTA protects migrant bird species from take through setting hunting limits and seasons and
protecting occupied nests and eggs. The Bald and Golden Eagle Protection Act prohibits the
take or commerce of any part of these species. USFWS administers both Acts, and reviews
Federal agency actions that may affect species protected by the Acts.

3.7.2.2

Terrestrial Resources in the Action/Project Area

The study area contains four different habitat types, including valley riverine aquatic,
valley/foothill riparian forest, upland/cropland, and grassland. The location of each of these
habitat types is displayed in Figure 3-1. These habitat types follow descriptions contained
within the CALFED EIR/EIS Multi-Species Conservation Strategy.
Sensitive natural communities are land cover types that are especially diverse, regionally
uncommon, or of special concern to local, state, and federal agencies. The Sacramento River
and the riparian forest community described below qualify as sensitive natural communities.
Removal or degradation of these communities would constitute a significant effect under CEQA.

Valley Riverine Aquatic
Valley riverine aquatic habitat includes the water column of flowing streams and rivers in lowgradient channel reaches below an elevation of approximately 300 feet that are not tidally
influenced. This includes associated SRA, pool, riffle, run, and unvegetated channel substrate
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(including seasonally exposed channel bed) habitat features, and sloughs, backwaters, overflow
channels, and flood bypasses hydrologically connected to stream and river channels.

Figure 3-1.

Habitat Characterization in the Action/Project Area
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Valley riverine aquatic habitat exists in the following structural classes:
1. Open water, which is defined as greater than two meters in depth and/or beyond the depth
of floating rooted plants. Open water and does not include substrate.
2. The submerged zone is between open water and the shoreline
3. The shore is seldom flooded (except for wave wash or fluctuations in flow) and contains
less than 10 percent canopy cover.
The open water zones of large rivers provide resting, food, and escape cover for many species of
waterfowl. Many species of insectivorous birds hawk their prey over water. Additionally, a vast
array of mammals depends on riverine habitats and associated sub-communities for various life
cycles.
Plant species commonly found adjacent to valley riverine aquatic habitat are: valley oak
(Quercus lobata), western sycamore (Plantanus racemosa), poison oak (Toxicodendron
diversilobum), mugwort (Artemesia douglassiana). pipevine (Aristolochia californica), mule fat
(Baccharis salicifolia), coyote-brush (baccharis pilularis), telegraphweed (Heterotheca
grandiflora), hybridized black walnut (Juglans nigra), California blackberry (Rubus ursinus),
California wild rose (Rosa californica), Himalaya blackberry (Rubus discolor), blue elderberry
(Sambacus mexicana), tree of heaven (Ailanthus altissima), California wild grape (Vitis
californica), California sycamore (Platanus racemosa), Fremont’s cottonwood (Populus
fremontii), wild fig (Ficus platypoda), California manroot (Marah fabaceus), sandbar willow
(Salix interior), Goodding’s black willow (Salix gooddingii), box-alder (Acer negundo), Oregon
ash
(Fraxinus latifolia), arroyo willow (Salix lasiolepis), button–bush (Cephalanthus
occidentalis var. californicus), tule (Scirpus acutus), white alder (Alnus rhombifolia), and
smartweed (Polygonum spp.).
Wildlife species that commonly utilize this habitat type are waterfowl, raptors, shorebirds,
landbirds and small mammals such as river otter (Lutra canadensis), muskrat (Ondatra
zibethicus), and beaver (Castor canadensis).
Within the Action/Project Area valley riverine aquatic habitat contains large and small woody
debris (contributed by the adjacent valley/foothill riparian forest), which serve as cover and flow
refuge for fish species and terrestrial species with aquatic life stages or that spend substantial
amounts of time in aquatic habitats (e.g., northwestern pond turtle) occurring at this reach of the
river.
Construction of the Proposed Action/Project and alternatives would take place primarily within
valley riverine aquatic habitat. There are 65.2 acres of this habitat-type in the Action Area
(Figure 3.1).

Valley-Foothill Riparian Forest
Valley/foothill riparian forest consists of a canopy cover of 20 to 80 percent closure that is
approximately 30 meters (m) (98 feet [ft]) high. Typically, the habitat type contains a subcanopy tree layer and an understory shrub layer that frequently is 30 to 50 percent wild grape.
Herbaceous vegetation constitutes about one percent of the cover, except in openings where tall
forbs and shade-tolerant grasses occur (Conard et al. 1977). Valley-foothill riparian forest
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provides food, water, migration and dispersal corridors, and escape, nesting, and thermal cover
for an abundance of wildlife. At least 50 amphibians and reptiles occur in lowland riparian
systems. Many are permanent residents, while others are transient visitors (Brode and Bury
1984). In one study conducted on the Sacramento River, 147 bird species were recorded as
nesters or winter visitants (Laymon 1984). Additionally, 55 species of mammals are known to
use California's Central Valley riparian communities (Trapp et al. 1984).
Canopy species include Fremont’s cottonwood, valley oak, willow species, alder species, Oregon
ash, and big leaf maple. Understory species in the riparian forest community include poison oak,
California and Himalaya blackberry, wild grape, elderberry, and various species of tree saplings.
Characteristic wildlife includes egrets, herons, ducks, raptor species, swallows, bats, broadfooted mole (Scapanus latimanus), western gray squirrel (Sciurus griseus), striped skunk
(Mephitis mephitis), ringtail (Bassariscus astutus), and raccoon (Procyon lotor).
The distribution and extent of this habitat-type in the Pine, Rock, and Big Chico creeks
Ecological Management Unit in the early 1990’s was 900-acres (CALFED 2000b). There are
33.64 acres of this habitat-type in the Action Area, which primarily occurs in two patches within
the Action/Project Area (Figure 3-1). The largest patch of valley/foothill riparian habitat occurs
on the M&T Chico Ranch property on the east bank of the Sacramento River, south and east of
Big Chico Creek. Riparian habitat on the west bank of the Sacramento River is composed of
mature native and nonnative trees located along the bank adjacent to the location of the proposed
longitudinal stone toe and tree revetment. About 250 feet of remnant riparian vegetation occurs
along the most highly eroded area. This stand of riparian vegetation is located on the top of a
nearly vertical bank about 12 to 15 feet from surface water.

Upland Cropland
Upland cropland habitat includes agricultural lands farmed for grain, field, truck, and other crops
for profit that are not seasonally flooded and includes a variety of sizes, shapes, and growing
patterns of vegetation. Most croplands support annuals, planted during the spring and harvested
during summer or fall. Cropland vegetation is grown as a monoculture, using tillage or
herbicides to eliminate unwanted vegetation. Cropland habitats do not conform to normal habitat
stages. Instead, cropland is regulated by the crop cycle in California. These habitats can be
annual or perennial, vary according to location in the state, and germinate at various times of the
year. Most cropland types in California are annuals and are managed in a crop rotation system.
Generally, the crop rotation system employs a combination of annual and perennial crops on a 5
to 7 year rotation. Croplands are established on the state’s most fertile soils, which historically
supported an abundance of wildlife unequalled in other areas.
Many species of rodents and birds have adapted to croplands and are controlled by fencing,
trapping, and poisoning to prevent excessive crop losses (California Department of Food and
Agriculture 1975). Common wildlife that utilize this habitat type include raptors, waterfowl,
ground foraging avian species, and small mammals such as rodents, western gray squirrel,
striped skunk, ringtail, and raccoon.
Upland cropland borders the access road and spoils site on the east portion of the Action/Project
Area. Until recently, upland cropland also was located on west portion of the Action/Project
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Area and is owned by USFWS. The land was managed under a cooperative Land Management
Agreement for interim farming. Recently the area was plowed to accommodate restoration
activities. Specifically, the land will be actively restored to riparian habitat over the next two to
three years through CALFED, and will be maintained as wildlife habitat in perpetuity as part of
the Sacramento River National Wildlife Refuge.
The distribution and extent of this habitat type in the Pine, Rock, and Big Chico creeks
Ecological Management Unit in the early 1990’s was 6,100-acres (CALFED 2000b). There are
19.96 acres of this habitat-type in the Action Area (Figure 3-1).

Grassland
Perennial Grassland habitats occur in two forms in California: coastal prairie, found in areas of
northern California under maritime influence, and relics in habitats now dominated by annual
grasses and forbs (Cooper and Heady 1964). Annual Grassland habitats are open grasslands
composed primarily of annual plant species. Many of these species also occur as understory
plants in other habitats. Structure in Annual Grassland depends largely on weather patterns and
livestock grazing. Dramatic differences in physiognomy, both between seasons and between
years, are characteristic of this habitat. Fall rains cause germination of annual plant seeds.
Plants grow slowly during the cool winter months, remaining low in stature until spring, when
temperatures increase and stimulate more rapid growth (Garrison et al. 1977).
Grassland habitat includes upland vegetation communities dominated by introduced and native
annual and perennial grasses and forbs, including nonirrigated and irrigated pasturelands. Plant
species commonly found in Grassland habitat are: fiddleneck (Amsinckia menziesii), wild oats,
silver hairgrass (Aira caryophyllea), ripgut brome, soft chess, quaking grass (Briza media), red
maids (Calandrinia ciliate), star thistle, sticky mouse ears (Cerastium glomeratum), blue dicks
(Dichelostemma capitatum), annual hairgrass (Deschapsia danthonioides), stork’s bill (Erodium
cicutarium) cut-leaf geranium (Geranium dissectum), fitch’s spikeweed (Hemizonia fitchii),
goldfields (Lasthenia), Italian rye grass, spanish lotus, bur clover (Medicago potymorpha),
popcorn flower (Plagiobothrys nothofulvus), annual bluegrass (Poa annua), vinegar weed
(Trichostema lanceolatum Benth.), wild hyacinth (Camassia scilloides), mugwort, creeping
wildrye (Elemus repens), and annual fescue (Vulpia octoflora).
Many wildlife species use annual grasslands for foraging including the western fence lizard,
common garter snake, western rattlesnake, black-tailed rabbit, California ground squirrel, Botta’s
pocket gopher, western harvest mouse, California vole, badger, coyote, fox, and deer.
Grassland borders the construction area on the west bank of the Sacramento River, and spoils
area and access roads on the east bank. The distribution and extent of this habitat type in the
Pine, Rock, and Big Chico Creeks Ecological Management Unit in the early 1990’s was 37,600acres (CALFED 2000b). There are 5.22 acres of this habitat-type in the Action Area (Figure 31).
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3.7.2.3

Special Status Species in Action Area

To comply with the requirements of the ESA, CESA, and NCCPA, special-status species have
been identified for evaluation. Species were selected according to the following criteria:
Species that could be affected directly or indirectly by the range of alternatives
Are MSCS covered species identified in the programmatic biological opinions (BOs) and
NCCP approval for the CALFED Program
Listed as threatened or endangered under either the ESA or CESA
Are proposed for listing under the ESA or CESA
Are candidates for listing under the ESA or CESA
Identified to have associated essential fish habitat (EFH) by NMFS
Are plants listed as rare under the California Native Plant Protection Act
California species of special concern
Native species of concern under the CALFED Program
The species addressed in this EA/IS were identified with the assistance of USFWS, NOAA
Fisheries, and CDFG personnel during the planning and scoping portion of the project. An
official list of federally endangered and threatened species that may be affected by projects in the
Ord Ferry 7.5-minute topographical quadrangle and surrounding quads was obtained from the
USFWS web site (Appendix B). This list of species with occurrences in the USGS quadrangle
in which the range of alternatives are located was then modified to reflect results of habitat
analyses and field surveys of habitat as described below.
In addition to the list provided by the USFWS, a review of the records in the 2007 California
Natural Diversity Database (CNDDB), and the California Native Plant Society (CNPS) plant list,
and review of pertinent literature was undertaken for the Ord Ferry 7.5-minute quadrangle
including the eight surrounding 7.5-minute quadrangles. This review was followed up by a
series of field surveys (August and September of 2005, and June of 2006). These surveys
covered the potential action area of all alternatives. The scope of literature review and field
surveys for plant and wildlife species conducted in the vicinity of the study area is summarized
on Table 3-6.
Based on this analysis, a comprehensive list of species with potential to occur in the
Action/Project Area was developed. The terrestrial species included for detailed analysis
include:
Valley elderberry longhorn beetle
Northwestern pond turtle
Bald eagle
Western yellow-billed cuckoo
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Table 3-6.

Summary of Biological Resource Surveys for the Proposed Project

Study
CNDDB Review

Dates
8/1/2005,
6/15/2006,
4/15/2007
Field Survey (proposed project 8/10/2005
location)
8/12/2005
10/4/2005
6/15/2006

6/27/2006

Methods
Review of species occurrence data for the Ord Ferry, Foster
Island, Nord, Richardson Springs, Hamilton City, Chico, Glenn,
Llano Seco and Nelson USGS quadrangles
Reconnaissance-level survey of revetment Project Area.
Focused survey for VELB within 100 feet of revetment Project
Area.
Focused survey for VELB within 100 feet of revetment Project
Area and access road.
Focused survey for VELB within 100 feet of dredging Project
Area; nesting raptor survey within 400 m of dredging Project
Area where accessible; vegetation survey of the dredging
Project Area; giant garter snake habitat assessment.
Vegetation survey of the revetment Project Area; nesting raptor
survey within 400 m of revetment Project Area where
accessible; giant garter snake habitat assessment.

Review of giant garter snake 2006
General analysis of distribution of this species CNDDB (July
distribution data
2006) and consultation with CDFG.
Review of fish distribution data
2005 and 2006 Yoshiyama et al. (1998), Hill and Weber (1999), Micheny (1989)
and Micheny and Deibel (1986), Moyle (2002), Vogel and
Marine (1991), NMFS (2005); general analysis of distribution via
CNDDB (July 2006) and consultation with CDFG and NOAA
Fisheries.
Review of USFWS and CDFG April 2007
Review of data obtained from 1999 through 2005 from annual
bank swallow survey data
bank swallow surveys on the Sacramento River.

Valley Elderberry Longhorn Beetle
Valley Elderberry Longhorn Beetle (Desmocerus californicus dimorphus) is federally listed as
threatened. The USFWS has designated critical habitat for VELB along the American River
Parkway and an area within the Sacramento metropolitan area (54 FR 48229). The study area
does not fall within the two areas designated as critical habitat.
A California endemic species, VELB is found in scattered populations throughout its range. The
species’ range includes most of the California Central Valley (Barr 1991). The adults feed
exclusively on elderberry foliage and are active from early March through early June. The
beetles mate during 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 an oval exit hole through which it emerges (Barr
1991).
Elderberry shrub surveys were performed by Gallaway Consulting, Inc. on August 12, 2005,
October 4, 2005 and June 15, 2006. These surveys were conducted in accordance with
Conservation Guidelines for VELB (USFWS 1999). Fifty-five (55) elderberry shrubs were
found within 100 feet of the action area (Figure 3-2), with 22 of the shrubs containing VELB exit
holes. The surveys were conducted by walking the study area, associated valley/foothill riparian
forest, and adjacent upland cropland.
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Northwestern Pond Turtle
Northwestern pond turtles (Clemmys marmorata marmorata) (NWPT) inhabit a variety of
aquatic habitats from sea level to elevations of 1,980 m (6,500 ft). They are found in fresh to
brackish permanent to intermittent aquatic habitats including marshes, rivers, ponds, streams,
and vernal pools. NWPTs also may occur in man-made habitats, such as irrigation ditches,
reservoirs, and sewage and millponds. Preferred aquatic habitat is characterized by slow moving
or quiet water with emergent aquatic vegetation, deep pools with undercut banks, which act as
refugia. Partially submerged rocks and logs, and open mud banks and matted floating vegetation
often are used for thermoregulatory basking. NWPTs use aquatic habitats primarily for foraging,
thermoregulation, and predator avoidance (Boyer 1965, Holland 1994, Reese and Welsh 1998a).
Hatchling and young turtles (1 year) require shallow water areas (less than 30 cm [11.8 in] deep)
dominated primarily by emergent aquatic reeds (Juncus sp.) and sedges (Carex sp.) (Holland
1991a) and have been observed to avoid areas of open water lacking them (Boyer 1965, Holland
1994, Hays et al. 1999, Reese and Welsh 1998a). Highly fluctuating flow rates associated with
aquatic habitats may diminish habitat quality for NWPTs (Reese and Welsh 1998b). Conversely,
NWPTs may leave aquatic habitat as pools dry. Holland (1994) reported overland movements of
5 kilometers (km) (3.1 miles), possibly resulting in turtles seeking more appropriate aquatic
habitat or areas in which to aestivate for short periods.
NWPTs “hibernate” in both aquatic and terrestrial habitats. Aquatic refugia consist of rocks,
logs, mud, and undercut areas along banks while terrestrial hibernacula consist of burrows in leaf
litter, heavy brush, or soil (Holland 1994). In woodland and sage scrub habitats along coastal
streams in central California, most NWPTs leave the drying creeks during late summer and
return after winter floods. These turtles spend an average of 111 days in upland refugia that are
an average of 50 m (164 ft) from the creeks (Rathbun et al. 1992). Upland nesting sites must be
dry and often have a high clay or silt component. Typically, NWPTs excavate nests in open,
sunny areas that on slopes no steeper than 25°.
The backwater area near the gravel bar on the east bank of the Sacramento River and Big Chico
Creek may provide suitable habitat for NWPT. However, other essential habitat features (water
present in active season, basking sites) are not necessarily present.

Bald Eagle
The bald eagle (Haliaeetus leucocephalus) was removed from the federal threatened and
endangered species list during June 2007 yet remains a CDFG fully protected species. Bald
eagles have steadily decreased throughout much of California since the late 1970s. Declines
have been especially evident in southern California (Garrett and Dunn 1981), along the south
coast (Marantz 1986), and in the San Joaquin Valley (Small 1994). Local populations appear to
still be relatively healthy along the north and east San Francisco Bay and in the Sacramento–San
Joaquin Delta.
Bald eagles require large bodies of water, or free flowing rivers with abundant fish, and adjacent
snags or other perches. Individuals have been observed swooping from hunting perches or
soaring flight to pluck fish from the water and wading into shallow water to pursue fish. In
flooded fields individuals occasionally pounce on displaced voles or other small mammals.
Groups may feed gregariously, especially on spawning fish. Bald eagles scavenge on dead fish,
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water birds, and mammals, when available. Open, easily approached hunting perches and
feeding areas are used most frequently. Eagles roost communally during the winter in dense,
sheltered, remote conifer stands. Bald eagles reportedly breed from February through July with
peak breeding activity March to June. Egg clutch size is usually two, but ranges from one to
three. Incubation time is usually 34 to 36 days with semialtricial young hatching asynchronously
(Ehrlich et al. 1988). Bald eagles are monogamous, and first breed at four to five years of age.
They have been observed competing with, and stealing prey from ospreys. Territories have been
abandoned after disturbance from logging, recreational development, and other human activities
that occur near nest sites (Thelander 1973). This species does not begin nesting if human
disturbance is evident.
The mature riparian vegetation adjacent to the study area provides sub-marginal nesting and
wintering habitat for bald eagles. However, birds may use any of the larger trees in the project
area for roosting.

Bank Swallow
Bank swallow (Riparia riparia) was designated as threatened under CESA during March 1989
(CDFG 2000). The Sacramento Valley riparian system provides habitat for over 70 percent of
the remaining bank swallow population (CDFG 2000). The species is a neotropical migrant
found primarily in riparian and other lowland habitats in California west of the deserts during the
spring to fall period (CDFG Website 2006a; CDFG Website 2006b). In California, bank
swallows rely on naturally eroding habitats for nesting within lowland river systems (CDFG
2000). Nests with an approximate depth of two to three feet are dug perpendicularly into vertical
banks along streams and coastal bluffs (CDFG 2000). Currently, bank swallows are restricted to
riparian, lacustrine, and coastal locations were sandy, vertical bluffs or riverbanks are available
for nesting (CDFG Website 2006b).
Insects are the primary food source of bank swallows, which hunt over grassland, shrubland,
savannah, and open riparian areas during the breeding season, and over grassland, brushland,
wetlands, and cropland during their migration (CDFG Website 2006a; CDFG Website 2006b).
Moffatt et. al. (2005) identified grassland restoration as an important factor for BANS colony
vitality presumably due to relatively high levels of insect prey. Bank swallows may arrive in
California during early March, but generally breed from April to August with peak activity
occurring during mid-May through mid-June (CDFG Website 2006a; CDFG Website 2006b).
Migration to South America generally begins by late July or early August and migrants usually
are observed through early or mid-September (CDFG Website 2006a; CDFG Website 2006b).
Channelization and bank stabilization, and other destruction and disturbance of nesting areas,
reportedly are major factors causing the decline in abundance and distribution during recent
decades (CDFG 1989).
CDFG (2006) estimates that the habitat range for Bank swallows in California has been reduced
by 50 percent since 1900. CDFG (CDFG Website 2006b) reported that only approximately 110
to120 colonies remain within California. During 1999, 75 percent of the current breeding
population in California occurred along banks of the Sacramento and Feather rivers in the
northern Central Valley (CDFG Website 2006b). About 50 to 60 colonies remained along the
Sacramento River and 15 to 25 colonies occurred along lower Feather River where the river
meanders in a mostly natural state (CDFG Website 2006b).
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A bank swallow colony of approximately 110 nesting pairs was reported using the eroded bank
at the proposed revetment location during 2005 and 220 in 2007 by USFWS and CDFG
biologists (Figure 3-2) (Kevin Foerster, pers.comm. 2007). Nesting individuals were not
observed during 2006 during surveys conducted on June 27, 2006 by Gallaway Consulting, Inc.
biologists. Additional results of the Annual Bank Swallow Survey indicate that from 1999
through 2007 estimates ranging from 50 (during 2002) to 340 (during 2001) nesting pairs were
observed on the west bank of the Proposed Action Area.
Swainson’s Hawk
The Swainson’s hawk (Buteo swainsoni) is listed under CESA as threatened and is identified as a
federal species of concern (Brown 2006). Swainson’s hawks breed from southwestern Canada to
northern Mexico. Nearly all North American populations of Swainson’s hawks winter in South
America and Mexico. However, a small number of birds regularly winter in southern Florida
(Stevenson and Anderson 1994) and in the Sacramento–San Joaquin River Delta of central
California (Yee et al. 1991; Herzog 1996).
Within California, Swainson’s hawks begin nesting during late March and the young typically
fledge by July (Brown 2006). Nests typically are constructed in riparian habitat with the most
commonly used nesting trees consisting of valley oak, Fremont’s cottonwood, walnuts, and large
willows (CDFG Website 2006a; CDFG Website 2006b). Over 85 percent of the Swainson’s
hawk territories in the Central Valley are within riparian systems (CDFG Website 2006a; CDFG
Website 2006b). Suitable nesting sites may also include shrubs, or utility poles ranging in
heights from four to 100 feet (Brown 2006). In a study of movements and habitat use, it was
found that single trees or riparian areas were used most often for nesting (Estep 1989).
Swainson’s hawks migrate long distances, and are highly gregarious and largely insectivorous
during migration. Birds typically return to nest sites in California from early March to April.
Migration begins during August and continues through October, however some juveniles do not
migrate during their first winter (Brown 2006).
Swainson’s hawk diets consist primarily of the California vole, but may also include a variety of
bird and insect species (CDFG Website 2006b). Suitable foraging areas for Swainson’s hawks
include native grasslands or lightly grazed pastures, alfalfa and other hay crops, and certain grain
and row croplands (CDFG Website 2006b). Unsuitable foraging habitat includes crops such as
vineyards, orchards, certain row crops, rice, corn and cotton crops (CDFG Website 2006b).
Schmutz (1987) found that the species is more abundant in areas of moderate cultivation than in
either grassland or areas of extensive cultivation.
The mature riparian vegetation within the Action/Project Area may provide suitable nesting
habitat for Swainson’s hawks. Suitable Swainson’s hawk foraging habitat may also exist in the
Action/Project Area on the east and west sides of the Sacramento River. According to the
CNDDB database there are 14 known occurrences of Swainson’s hawk nesting sites within 10
miles of the action area. However, none of the known occurrences have been active within the
previous five years. Due to the limitations of the CNDDB, nest sites may be active despite the
lack of recorded information regarding active nests in the area.
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Figure 3-2.

Special Status Species Observed in the Action/Project Area
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Western Yellow-Billed Cuckoo
Western yellow-billed cuckoos (Coccyzus americanus occidentalis) breed in large blocks of
riparian habitats, particularly in woodlands with cottonwoods and willows (USFWS 2001).
Dense understory foliage appears to be an important factor in nest site selection, while
cottonwood trees are an important foraging habitat in areas where the species has been studied in
California (USFWS 2001). Spring migration into California begins during late May and lasts
until late June (Laymon 1998). Breeding season for yellow-billed cuckoos generally begins with
pair formation during mid-June and lasts until mid-August. Nesting and breeding occurs shortly
after pair formation. Females lay one to five eggs, and both parents incubate them for nine to 11
days. Both parents feed the nestlings until they fledge at approximately seven to nine days old.
The total length of the breeding cycle is short compared to other species, lasting 17 days from
egg-laying to fledging. The rapid rate of development allows for the species’ short stay in
California. In California, western yellow-billed cuckoos return annually to nearly all of the few
recently occupied breeding locations remaining in suitable condition, suggesting strong nest-site
fidelity.
Fall migration begins during late August and lasts until mid-September. The species overwinters from Columbia and Venezuela, south to northern Argentina (Ehrlich et al. 1988).
Migration patterns, corridors and critical stopovers are largely unknown. Like most songbirds,
the yellow-billed cuckoo migrates at night.
Along the Sacramento River, nesting yellow-billed cuckoos occupied home ranges, which
included 10 hectares (ha) (25-acres (ac)) or more of riparian habitat (USFWS 2001). Another
study on the same river found riparian patches averaging 40 ha (99 ac) occupied by yellow-billed
cuckoo pairs (USFWS 2001). Home ranges in the South Fork of the Kern River averaged about
17 ha (42 ac) (USFWS 2001). Nesting densities ranging from one to 15 pairs per 40 ha (99 ac)
were estimated in a New Mexico study, and three plots in Arizona had densities of 8.2, 19.8, and
26.5 pairs per 40 ha (99 ac) (USFWS 2001). Nesting west of the Continental Divide occurs
almost exclusively near water, and biologists have hypothesized that the species may be
restricted to nesting in moist river valley bottoms in the west because of humidity requirements
for successful hatching and rearing of young (USFWS 2001). Nesting peaks later (mid-June
through August) than in most co-occurring bird species, and may be triggered by an abundance
of the cicadas, katydids, caterpillars, or other large prey which form the bulk of the species’ diet
(USFWS 2001). The species is inconspicuous in its breeding habitat, except when calling to
attract or to contact mates.
The breeding range of the yellow-billed cuckoo formerly included most of North America from
southern Canada to the Greater Antilles and northern Mexico (USFWS 2001). During recent
years, the species’ distribution in the west has contracted. The northern limit of breeding in the
coastal states is now in the Sacramento Valley and the northern limit of breeding in the western
interior States is southern Idaho (USFWS 2001). East of the Continental Divide, the species
breeds from southeastern Montana, the Dakotas, Minnesota, southern Ontario, southeastern
Quebec and probably southern New Brunswick south to eastern Colorado, Texas, the Gulf coast,
northeastern Mexico, the Florida Keys, the Greater Antilles and the northern Lesser Antilles
(AOU 1957, 1998). The species overwinters from Columbia and Venezuela, south to northern
Argentina (Ehrlich et al. 1998; AOU 1998). The extent to which yellow-billed cuckoos nesting
in different regions of North America commingle during migration, or while overwintering, is
unknown.
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Suitable habitat for western yellow-billed cuckoo exists in the Action/Project Area, although
there are no known occurrences of the species in the Action/Project Area.

White-tailed Kite
White-tailed kites (Elanus leucurus) generally inhabit low-elevation grasslands, wetlands
dominated by grasses, oak woodlands, and agricultural and riparian areas (Dunk 1995). Nests
are constructed in trees that occur in isolation or in riparian areas (Erichsen 1995). Other nesting
raptor species, as well as conspecifics compete for nest sites and territories, but prey abundance
reportedly is the primary factor that influences their number and distribution (Dunk 1995).
Nest tree selection has not been well studied. White-tailed kites have been found nesting in
isolated trees and in trees within large stands (>100 hectares) (Dunk 1995). Nesting occurs in
several tree species and can occur in shrubs typically including valley oak, live oak, ornamental
trees, Fremont’s cottonwood, and olive, (CDFG Website 2006b; Dixon et al. 1957; Hawbecker
1942). The height of nest trees/shrubs ranges from 10 feet (3 meters) [e.g., Baccharis and
Atriplex] (Stendell 1972) to 164 feet (50 meters) [eg. Sequoia sempervirns and Picea sitchensis]
(Dunk 1995). In the Central Valley, white-tailed kites have been observed nesting in valley oak,
cottonwoods, and pine trees (Dunk 1995). White-tailed kites are territorial with conspecifics,
and nest at relatively close distances (e.g. 153 meters) (Dixon et al. 1957; Hawbecker 1942).
Erichsen (1995) reported that white-tailed kite nests in riparian areas were typically located
within 0.25 miles of one another. Nests also are reportedly usually located on the edge or
riparian habitats, or in hedgerows and groups of trees, and are commonly found adjacent to
natural vegetation, pasture crops (alfalfa) and sugar beets (Erichsen 1995).
White-tailed kites use a variety of habitat types for foraging and the importance of these habitats
is dependent on vegetation structure and prey abundance. Lightly grazed or ungrazed
grasslands/pastures support larger prey populations, and thus are considered more suitable.
However, intensively cultivated areas also are used (Dunk 1995). In cultivated areas, perennial
crops such as alfalfa and sugar beets tend to support higher prey densities, and white-tailed kite
nest densities have been highly correlated with these two crops (Erichsen et al. 1994).
White-tailed kites typically breed from February through October with a peak ranging from May
to August (CDFG Website 2006b). Nesting studies conducted by Hawbecker (1942) reported
that White-tailed kites foraged up to 0.5 miles from the nest during the breeding season. Warner
and Rudd (1975) reported that during winter and during breeding seasons, foraging from nest or
perch sites extended up to 1.8 miles, but typically remained less than 0.6 miles. Foraging
primarily occurred in two habitat types, riparian and irrigated cultivated land (e.g. alfalfa,
tomatoes, sugar beets).
The occurrence and abundance of White-tailed kites during the breeding and non-breeding
seasons are strongly affected by the dynamics of local rodent prey populations. Because rodent
population cycles are often irruptive, and kite populations are sensitive to the availability of
rodent prey, the suitability of an area and its occupancy by white-tailed kites may vary during
certain years. Stendell (1972) found the density of voles at the onset of the breeding season
affects the presence and abundance of nesting white-tailed kites. The mean number of California
voles/territory was estimated at 1,483 for territories ranging from 3.9 to 53 acres (1.6 to 21.5
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hectares) in northern California (Dunk and Cooper 1994). In other studies occurring in southern
California (Waian 1973, Henry 1983), no prey abundances were reported with nesting territories.
The level of human disturbance that White-tailed kites can tolerate during the breeding season is
unknown. The species generally avoids areas with regular human disturbance, although a small
number of pairs appear to tolerate humans and nest on the margins of rural and urban areas.
Communal roosts during the non-breeding season have been disturbed by humans and caused
abandonment (Dunk 1995). However, if not disturbed, the species is known to roost
communally in residential areas in cities for several consecutive years (Erichsen 1995).
Riparian habitat within the Action/Project Area likely is suitable white-tailed kite nesting habitat.

Osprey
Osprey (Pandion haliaetus) are found in northern California near large bodies of water and
rivers, generally in habitat consisting of ponderosa pine and mixed conifer forests (CDFG
Website 2006b). They arrive on nesting grounds during mid-March to early April from southern
wintering areas (CDFG Website 2006b). Ospreys migrate south to Central and South America
during October along the California coast and the western slope of the Sierra Nevada mountain
range (CDFG Website 2006b). They roost and nest on platforms located on large snags, dead
branches, cliffs, and man-made structures in riparian and mixed hardwood-coniferous forests
(CDFG Website 2006b). Ospreys rely on open waters, such as rivers and lakes for foraging
(CDFG Website 2006b). However, Osprey have been documented preying on small mammals,
birds, reptiles, amphibians, and invertebrates (CDFG Website 2006b).
The riparian habitat east of the proposed dredging area provides known roosting and nesting
habitat for osprey. The timing of construction for the Proposed Action/Project construction
would avoid or minimize disturbances that could be associated with construction activities near
active nest sites during the nesting period (March through August).
An adult osprey was observed foraging over the Sacramento River immediately adjacent to the
Action Area during surveys by Gallaway Consulting, Inc. in August 2005. Additionally, an
active osprey nest was observed during June 2006 surveys along the dredging access road near
the Big Chico Creek-Sacramento River confluence.

Other Migratory Birds
Although there is potential for some of the special-status birds listed above to fly over various
portions of the project area, the project will not affect birds in flight or a significant portion of
the potential available foraging area for birds. In areas adjacent to riparian areas on both sides of
the river some foraging activity by species such as rufous hummingbird may occur during
migration. In addition, oak titmouse, Lawrence's goldfinch, Vaux's swift, Nuttall's woodpecker,
Lewis's woodpecker, and loggerhead shrike could use treed areas of the action area for nesting.
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3.7.2.4

Species Considered but Dismissed

Based on the findings of the field surveys, habitat assessments, and review of available literature,
a number of special-status species that generally occur in the Ord Ferry 7.5 minute quadrangle,
and surrounding quadrangles are not addressed in this EA/IS because (a) they are not known to
occur in the Action/Project Area, (b) there is no suitable habitat for them in the Action/Project
Area, and/or (c) there is no mechanism by which they would be affected by the project. These
species include the following:
Ferris's milk-vetch
Fox sedge
Columbian watermeal
Four-angled spikerush
Rose mallow
Small-footed myotis
Long-legged myotis
Yuma myotis
Fringed myotis
Long-eared myotis
California myotis
Pale Townsend's big-eared
Greater western mastiff
Northern harrier
Western burrowing owl
Tricolored blackbird
Oak titmouse
Lawrence's goldfinch

Cooper's hawk
Little willow flycatcher
Prairie falcon
Sharp-shinned hawk
Loggerhead shrike
Lewis's woodpecker
Yellow-breasted chat
Nuttall's woodpecker
California yellow warbler
Giant garter snake
California red-legged frog
Western spadefoot toad
Conservancy fairy shrimp
Vernal pool fairy shrimp
Vernal pool tadpole shrimp
Sacramento anthicid beetle
Antioch Dunes anthicid beetle

Notable species not included for detailed analysis
The giant garter snake (Thamnophis giga) (GGS) is listed as threatened under both the ESA and
CESA. This species inhabits agricultural wetlands and other waterways such as irrigation and
drainage canals, sloughs, ponds, small lakes, low gradient streams, and adjacent uplands in the
Central Valley. Because of the direct loss of natural habitat, the GGS relies heavily on rice fields
in the Sacramento and San Joaquin Valley, but also uses managed marsh areas in federal national
wildlife refuges and state wildlife areas. GGS typically are absent from larger rivers because of
a lack of suitable habitat and emergent vegetative cover, and from wetlands with sand, gravel, or
rock substrates. Riparian woodlands typically do not provide suitable habitat because of
excessive shade, lack of basking sites, and absence of prey populations. However, some riparian
woodlands do provide suitable habitat.
Primary habitat requirements consist of: (1) adequate water during the snake's active season
(early-spring through mid-fall) to provide food and cover; (2) emergent, herbaceous wetland
vegetation, such as cattails and bulrushes, for escape cover and foraging habitat during the active
season; (3) grassy banks and openings in waterside vegetation for basking; and (4) higher
elevation uplands for cover and refuge from floodwaters during the snake's dormant season
(winter).
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GGS feed primarily on small fish, tadpoles, and frogs. The GGS inhabits small mammal
burrows and other soil crevices above prevailing flood elevations throughout its winter dormancy
period. GGS typically select burrows with sunny exposure along south and west facing slopes.
The breeding season extends through March and April, and females give birth to live young from
late July through early September. Brood size is variable, ranging from 10 to 46 young, with a
mean of 23 (Hansen and Hansen 1990). Young immediately scatter into dense cover to absorb
their yolk sacs, after which they begin feeding on their own. Although growth rates are variable,
young typically more than double in size within the first year. Sexual maturity occurs at an
average of three years of age for males and five years of age for females (Hansen and Hansen
1990).
Habitat loss and fragmentation, flood control activities, changes in agricultural and land
management practices, predation from introduced species, parasites, water pollution and
continuing threats are the main causes for the decline of this species. However, when abundant
cover is available, GGS may be able to persist with numerous predators that share the same
habitats (Hansen 1988).
Gallaway Consulting, Inc., conducted field surveys of the Action Area on June 15, 21, and 27,
2006. GGS is not considered further in this EA/IS for the following reasons: (1) the Action Area
does not contain suitable habitat for GGS; and (2) GGS are absent from larger rivers and other
water bodies that support introduced populations of large, predatory fish. In addition, the habitat
types including disturbed, valley-foothill riparian, and upland cropland habitats that dominate the
Action/Project Area, do not typically provide suitable GGS habitat.

3.7.3
3.7.3.1

Environmental Consequences
Assessment Methodology

The assessment methodology includes evaluation of both short-term, construction-related
potential impacts, as well as potential impacts associated with altered habitat conditions.
Potential short-term impacts would be limited to the immediate Action/Project Area and would
primarily be associated with construction-related activities. Construction-related impacts on
habitats and wildlife to be assessed in this EA/IS include those associated with:
Dredging
Spoils disposal
Bank revetment
Construction vehicle access.
The evaluation of potential short-term, construction-related impacts is based on several
considerations including construction timing, physical habitat disturbance, potential for physical
injury, and hazardous spills, resulting from dredging, bank revetment and bank revetment
removal, short-term changes in habitat conditions, and the known or assumed presence of species
and habitats within the Action/Project Area.
The evaluation of altered habitat conditions extends from the time of construction through the 5year planning horizon, including bank revetment removal, adopted for this EA/IS. Altered
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habitat conditions would include changes in the evaluated habitats and species utilization of
available habitats associated with changes in specific habitat.

Basis for Evaluating Impacts
Based on information regarding habitat conditions and the occurrence of species of management
concern in the Action/Project Area, environmental consequences of implementing the Proposed
Action/Project were evaluated based on analysis of potential direct and indirect effects. The
analysis included: (1) the composition and location of wildlife habitats within the Action/Project
Area using aerial photographs and conducting a site survey; (2) the location of the project
features; (3) the type and duration of construction activities; and (4) the areas affected by
construction. The description of project features and the type and duration of construction
activities are based on the design of the Proposed Action/Project as provide by the project
engineers during February 2007. Site visits were conducted to identify and characterize existing
habitat types, potential nest locations, and potential elderberry shrub locations within the
Action/Project Area.
The Proposed Action/Project was then evaluated to assess the potential for modifying
environmental conditions within the Action/Project Area above existing baseline conditions and
within the 5-year planning horizon without implementation of the Proposed Action/Project. The
impact analysis focused on special-status species and their associated habitats which have the
potential to be impacted by the Proposed Action/Project. Special-status species include those
that are listed as threatened or endangered by the CDFG or the USFWS, species proposed for
state or federal listing, species designated as "species of concern" by USFWS or "special concern
species" by CDFG, and species tracked by the CNDDB, or the CNPS.
Data sources for the analysis of effects included:
The California Department of Fish and Game's Natural Diversity Database (CNDDB
2001, 2005, 2006) (Appendix B);
USFWS. A list of federally protected species known to occur in Butte and Glenn counties
(Appendix B)
California Native Plant Society. Inventory of Rare and Endangered Plants known to
occur in the USGS ORD Ferry Quadrangle was reviewed prior to conducting the field
surveys.
Surveys of habitat characteristics and occurrence of sensitive species in the vicinity of the
various construction and operation areas;
Information collected from discussions the USFWS, NOAA and CDFG;
Project description provided by CALFED Steering Group Committee.
Results of these plant, and wildlife studies provide the scientific basis for evaluating potential
adverse effects of the Proposed Action/Project on special status species.
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3.7.4

Significance Criteria

Section 15064 of the CEQA Guidelines discusses the determination of significant impacts on
biological resources, including rare, threatened, and endangered species… “using careful
judgment, and based to the extent possible, on scientific and factual data.”
The following impact indicators and significance criteria have been established to quantify
potential impacts on terrestrial resources.
Have a substantial adverse effect, relative to the basis of comparison, of sufficient
magnitude and duration either directly, or through habitat modifications, on any species
identified as a special status species in local or regional plans, policies, or regulators, or
by the CDFG or USFWS.
Have a substantial adverse effect, relative to the basis of comparison, of sufficient
magnitude and duration, on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies, regulations or by the CDFG or USFWS.
Interfere substantially, relative to the basis of comparison, of sufficient magnitude and
duration, with the movement of any native resident or migratory fish or wildlife species
or with established native resident or migratory wildlife corridors, or impede the use of
native wildlife nursery sites.
Interfere substantially with raptor or other migratory bird nesting opportunities or reduce
raptor nesting success, relative to the basis of comparison, either directly or indirectly.
Conflict with the provisions of an adopted HCP, NCCP, or other approved local,
regional, or state habitat conservation plan.
Conflict with any local policies or ordinances protecting biological resources.

3.7.5
3.7.5.1

Impact Analysis
No Action/Project Alternative Relative to Existing Conditions

In addition to impacts of action alternatives, the lead agency must consider environmental
impacts of the No Action/Project Alternative. In addition, the No Action/Project Alternative
serves as the baseline for assessing the impacts of proposed actions for NEPA. The No
Action/Project Alternative includes the actions, practices, and land uses that would be assumed
to occur at the project site without Federal funding authorized by the CALFED Program.
Alternate sources of funding would need to be acquired before M&T Chico Ranch/Llano Seco
Rancho could implement activities necessary to maintain facility pumping capabilities.
For the purpose of this evaluation, the No Action/Project Alternative is considered the worst-case
alternative with no funding provided to maintain the M&T Chico Ranch/Llano Seco Rancho
pumping capabilities. The time frame used to analyze impacts associated with the No
Action/Project Alternative, as well as action alternatives, is 5-years (Steering Committee
conference call, August 25, 2005).
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The No Action/Project Alternative would result in continued deposition and expansion of the inchannel gravel bar located upstream of the M&T Chico Ranch/Llano Seco Rancho diversion in
the Sacramento River. Analysis of sediment transport and deposition at the bar upstream of the
M&T Chico Ranch/Llano Seco Rancho pumping facility (Mussetter and Cui 2004) indicated that
the average annual rate of deposition was likely to be about 43,000 tons. Additional recruitment
and deposition of gravel and sand substrates could provide the opportunity (through increased
exposed soil areas) for riparian vegetation establishment and growth. Although relatively minor,
continued sediment deposition and contribution to gravel bar growth could represent a slight
improvement in riparian habitat conditions under the No Action/Project Alternative, relative to
Existing Conditions.
The No Action/Project Alternative also could result in continued erosion of the west bank, which
would occur as a result of flood flows, wave wash, and human use of the site. The western bank
would continue to meander. The continued erosion of the bank would result in the continued
exposure of loose sand substrates and the predominance of relatively high bank slope. In
addition, continued erosion of the west bank of the Sacramento River would be expected to result
in some recruitment of IWM at the 250-foot bankline area of the Valley/Foothill Riparian habitat
near the downstream end of the Action/Project Area. However, as flows continue to undercut
and erode this existing stand of vegetation, erosional forces will facilitate the loss of existing
SRA cover and some grassland habitat, which could result in potential, although relatively
minor, impacts to terrestrial species.
Based on the above considerations, the No Action/Project Alternative relative to Existing
Conditions would be anticipated to result in less than significant impacts to sensitive terrestrial
habitats and associated sensitive species.

3.7.5.2

Dredging Only Alternative Relative to Existing Conditions

During the construction period, special status wildlife species could potentially be impacted via
direct mortality, indirect disturbance (e.g., noise-related impacts), and habitat loss. Additionally,
habitat alteration could potentially cause indirect, longer-term impacts over the 5-year planning
period.

Short-term, Construction-related Impacts
The evaluation of potential short-term, construction-related impacts is based on several
considerations including construction timing, physical habitat disturbance, potential for physical
injury, hazardous spills, and erosion resulting from dredging, short-term changes in habitat
conditions, and the habitat utilization of evaluated special status species in the Action/Project
Area.

Gravel Bar Dredging
The gravel bar dredging component of the Dredging Only Alternative consists of three major
elements including: provision of access to the gravel bar across Big Chico Creek, dredging of the
gravel bar itself, and spoils disposal.
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Gravel Bar Access Across Big Chico Creek
As previously described, a temporary stream crossing over Big Chico Creek will be constructed
to provide heavy equipment access to the gravel bar dredging site from the M&T Chico
Ranch/Llano Seco Rancho. Construction of the access road will require removal of a thin strip
of willows on the bank of the gravel bar near the water’s edge where the access road crosses Big
Chico Creek. Although the thin strip of willows presently does not provide substantial wildlife
habitat, removal of these willows would represent a temporary loss of potential perching habitat
for small birds. However, upon completion of the gravel bar dredging activities, the temporary
stream crossing over Big Chico Creek will be removed and impacted vegetation will be restored.
The temporary stream crossing over Big Chico Creek includes one or more corrugated metal
culverts covered with gravel fill. Installation of the stream crossing on Big Chico Creek would
not be expected to substantively affect wildlife movement or access to the creek.
Subsequent to gravel bar dredging activities, the temporary stream crossing over Big Chico
Creek would be removed, the original shoreline contours restored, and some gravel would be left
in the creek after removing the culverts. Addition of gravel to the lower portion of Big Chico
Creek would be expected to provide improved substrate conditions for juvenile fish foraging due
to increased opportunity for aquatic macroinvertebrate colonization but would not be expected to
alter terrestrial wildlife foraging, nesting, perching, or basking habitat.

Gravel Bar Dredging
During excavation of gravels from the gravel bar, a five to 10-foot wide berm would be left on
the outer edge of the dry bar to separate the Sacramento River and Big Chico Creek from the
dredging activities. The area inside the gravel bar would be excavated to approximately five feet
below the fall low-flow (4,000 cfs Sacramento River flow) water surface elevation. Separation
of excavation activities from the Sacramento River and Big Chico Creek would reduce or
eliminate any turbidity caused by re-suspension of sands and slits during excavation. This buffer
also would isolate turbid seep water in the excavation area from the Sacramento River and Big
Chico Creek during construction activities. Silt would settle in the excavation area and would be
subject to re-suspension when high Sacramento river flows inundate the area during the
winter/spring period. However, temporary turbidity increases and subsequent sedimentation
associated with the initial period of high flow inundation would be temporary, and masked
relative to turbidities expected in the Sacramento River during high flow events.

Spoils Disposal
The substrate excavated from the gravel bar would be relocated to a spoils area located
approximately 1,000 feet to the east of the gravel bar on the M&T Chico Ranch property.
Excavated materials would be deposited on top of materials excavated from the gravel bar during
2001. The spoils site is located within the floodplain of the Sacramento River. Excavated
materials from the dredged gravel bar would be dispersed evenly over the spoils area and sloped
toward the mainstem Sacramento River to eliminate low areas and potential ponding after
flooding. In addition the gravel and sand deposited at the spoils disposal site would be made
available only for river and flood plain restoration activities at a future date. If materials are
removed from the spoils disposal storage site for restoration activities, removal would be in a
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progression from the downstream to the upstream end of the storage area, while maintaining the
drainage gradient. Because the spoils site location was used during 2001 and no evidence of the
location impacting terrestrial species habitat or movements since 2001 has been identified, it is
not expected that the placement of spoils would alter terrestrial species habitat, or interfere with
species movements or foraging activities. Additionally, it is not expected that the removal of
spoils for subsequent restoration activities would result in impacts on terrestrial habitat.
However, subsequent use of the spoils for restoration activities would be subject to permit
requirements and regulatory compliance documentation, potentially including terrestrial species
impacts assessment.

Hazardous spills and other construction-related considerations
The construction activities associated with the gravel bar dredging have the potential to
adversely terrestrial biological resources through the inadvertent discharge of toxic substances.
Toxic substances generally used at construction sites, including gasoline, lubricants, and other
petroleum-based products, could potentially impact wildlife habitat as a result of spills or leaks
from machinery. These substances can kill wildlife directly through exposure to lethal
concentrations or remove habitat by exposing individual plants, including emergent aquatic
vegetation that provides high habitat value, to lethal concentrations of chemicals.
The following actions would be implemented as part of the Dredging Only Alternative to avoid
the potential for adverse environmental impacts that could occur due to construction-related
activities associated with implementation of the Dredging Only Alternative.
M&T Chico Ranch/Llano Seco Rancho would apply for certification from the Central Valley
RWQCB under section 401 of the Clean Water Act, and a NPDES permit, which require
measures to avoid and minimize the effects of chemical spills. Additionally, hazardous
materials, which would be present during project construction, would be limited to petroleum
products. M&T Chico Ranch/Llano Seco Rancho will develop a Hazardous Materials Control,
Spill Prevention, and Response Plan to reduce the potential effects of hazardous materials use
and spills. The Hazardous Materials Control, Spill Prevention, and Response Plan would include
provisions to ensure that potential hazardous materials issues would be less than significant.
Construction Best Management Practices (BMPs) are incorporated as part of the Dredging Only
Alternative, and include:
Prevention of any substances that could be hazardous to aquatic life from contaminating
the soil or entering watercourses, including ditches and canals;
Establishing a spill prevention and countermeasure plan before project construction that
includes strict on-site handling rules to avoid spills;
Cleaning up all spills immediately according to the spill prevention and countermeasure
plan, and notifying CDFG and the Central Valley RWQCB immediately of spills and
cleanup procedures; and
Providing staging and storage areas for equipment, materials, fuels, lubricants, solvents,
and other possible contaminants away from sensitive habitats (e.g., riparian habitat).
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Project personnel would participate in an environmental awareness training program provided by
the project biologist. Construction workers would be informed about any sensitive biological
resources associated with the project and that disturbance of sensitive habitat or special-status
species is a violation of the ESA, CESA, and Section 402 and 404 of the Clean Water Act.
M&T Chico Ranch/Llano Seco Rancho would develop a plan to avoid, compensate and enhance
natural vegetation, including riparian habitats and Instream Woody Material (IWM) prior to,
during, and subsequent to construction activities.

TR-1: Potential removal of riparian and other sensitive habitats resulting from construction.
Less than significant.
Valley Riverine Aquatic Habitat
The Proposed Action/Project will remove approximately 156,000 tons of gravel from the bar on
the east bank of the Action/Project Area. Gravel bar habitat typically is utilized by nesting
killdeer (Charadrius vociferous), spotted sandpiper (Actitis macularia), lesser nighthawks
(Chordeiles acutipennis), and foraging water birds. Slough and backwater habitat that occurs at
some flows between the gravel bar and the east bank would be reduced in extent by removal of a
portion of the gravel bar, which could potentially affect the northwestern pond turtle (Clemmys
marmorata marmorata).
Figure 3-3 illustrates the 65.2 acres of Valley Riverine aquatic habitat that have been identified
within the Action/Project Area. Valley riverine aquatic habitat would be removed during gravel
bar excavation. Valley riverine aquatic habitat is potentially used by yellow-billed cuckoos, bald
eagles, ospreys, and Swainson’s hawks for foraging and could be affected by construction
activities. The potential effects on these species are further discussed in subsequent sections,
below.
Additionally, gravel removed from the bar would be made available for future restoration
activities. The gravel used to provide access to the gravel bar across Big Chico Creek would be
left in the creek to enhance aquatic macroinvertebrate habitat in the creek, which would
indirectly benefit birds that forage in valley riverine aquatic habitat. Therefore, constructionrelated impacts on valley riverine aquatic habitat due to implementation of the Dredging Only
Alternative are considered less than significant.

Valley/Foothill Riparian Habitat
Figure 3-3 illustrates the 33.6 acres of Valley/Foothill riparian habitat that have been identified
within the Action/Project Area. The dredging/material removal activities involve the removal of
a portion of the gravel bar, which is also a part of the Sacramento River and Big Chico Creek
banks. To the extent possible riparian vegetation will be avoided during gravel bar access and
excavation. However, his action would involve the limited removal of vegetation on the bank of
Big Chico Creek. Additionally, some early successional riparian vegetation (i.e., young willows)
on the gravel bar will be removed during bar excavation. No mature riparian vegetation will be
removed as a result of implementing this alternative.
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CDFG, State Parks, and the contractor for the gravel bar removal have had discussions regarding
the location and quantity of riparian vegetation that will be impacted during the project. Prior to
gravel bar excavation, the contractor, and CDFG and State Parks representatives will visit the
site to identify an access and regress route that will be located and clearly marked to minimize
damage to the riparian species. At the identified crossing site, if impacts to established
vegetation (2-3 years+) is unavoidable restoration will involve removing and setting aside the
impacted plants and surrounding soil for replanting at the site(s) of their removal upon
completion of the gravel operation. For unavoidable loss of riparian saplings, mitigation will
occur at the site of impact. Riparian habitat will be restored by the M&T Chico Ranch. Riparian
habitat restoration activities are described in detail in Appendix F, Riparian Vegetation and
Native Grassland Mitigation Plan.
Because valley/foothill riparian habitat would be restored along Big Chico Creek, impacts due to
implementation of the Dredging Only Alternative on this habitat type are considered less than
significant.

Upland/Cropland
Figure 3-3 illustrates the 20 acres of upland/cropland habitat that have been identified within the
Action/Project Area. Upland/cropland habitat could potentially be disturbed by construction
access activities on the M&T Chico Ranch property on the east side of the Action/Project Area.
However, no upland cropland habitat would be removed because access would occur on existing
access roads. Therefore, no impacts on upland/cropland habitat would occur due to
implementation of the Dredging Only Alternative.

Grassland
Figure 3-3 illustrated the 5.2 acres of grasslands that have been identified within the
Action/Project Area, which occur on both the west bank and the east bank of the Sacramento
River. Approximately half the grassland within the Action/Project Area occurs west of the
Sacramento River. However, construction-related activities on the west bank of the Sacramento
River associated with removal of the in-channel gravel bar are not anticipated to cause
disturbance to grasslands. Therefore, no construction-related impacts on grasslands would occur
under the Dredging Only Alternative.

Disturbed
Figure 3-3 illustrates the 37.8 acres of disturbed habitat that have been identified within the
Action/Project Area. Disturbed habitat within the Action/Project Area exists on access roads on
both sides of the Sacramento River, and on the spoils site located on the M&T Chico Ranch
property. Construction activities would utilize these areas to gain access to the site and as a
spoils site, but would not further disturb these access roads. The spoils site would increase in
height, but would not reduce the already low habitat value of the site. Therefore, no additional
measures to prevent further degradation of the spoils site are incorporated into the Dredging
Only Alternative.
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Overall, potential impacts due to construction-related activities associated with the Dredging
Only Alternative, including dredging, spoils deposition, and construction-vehicle access, would
be less than significant.
The overall habitat occurrence, area of potential impact, and subsequent habitat restoration is
presented in Table 3-7. Figure 3-3 shows the distribution of habitats and the construction-related
impacts to habitats due to implementation of the Dredging Only Alternative in the Action/Project
Area.

Figure 3-3

Impacted habitats associated with the Dredging Only Alternative
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Table 3-7

Acreage/extent of impacted and restored habitat associated with the Dredging Only
Alternative.

Habitat-Type
Valley Riverine Aquatic
Valley/Foothill Riparian
Upland Cropland
Grassland
Disturbed

Acres in Action Area
65.18
33.64
19.96
5.22
37.8

Acres Potentially
Impacted
5.8
0.80
0.00
0.00
0.00

Acres to be
Restored
n/a
1.60
0.00
0.00
0.00

TR-2: Potential impacts on valley elderberry longhorn beetle resulting from short-term,
construction-related activities. Less than significant.
Dredging
No elderberry shrubs occur within the dredging area or within 100 feet of the dredging area.
Therefore, VELB will not be impacted by dredging activities.

Spoils Deposition
Twenty-three (23) elderberry shrubs could potentially be impacted by spoils deposition-related
activities. The shrubs exist in close proximity (1 to 75 feet) to the existing access road and could
potentially be impacted by dust associated with construction traffic and inadvertent contact with
construction equipment. The Dredging Only Alternative would avoid and minimize impacts to
VELB by implementing the avoidance and minimization measures listed in the VELB
Conservation Guidelines (USFWS 1999).
Measures included in the VELB Conservation Guidelines that are incorporated in the Dredging
Only Alternative include:
All elderberry shrubs with stems greater than one inch in diameter at ground level within
the Action/Project Area will be identified and high visibility fencing will be placed 100
feet from the shrub dripline where practicable.
Where it is not practicable to place fencing 100 feet from the dripline, written
concurrence from the USFWS will be obtained to place fencing less than 100 feet, but not
less than 20 feet from the shrub dripline.
Signs identifying shrubs will be placed on fencing at 50-foot intervals and construction
workers will receive training to identify and avoid elderberry shrubs.
No potential chemical contaminants will be used within 100 feet of an elderberry shrub
dripline.
Any damage to the buffer zones of the shrubs will be restored and revegetated.
Additionally, monitoring will be conducted randomly several times during construction to ensure
compliance with these measures.
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Access
Many elderberry shrubs are located near currently disturbed access roads in the Action/Project
Area on both sides of the Sacramento River. Inadvertent contact with shrubs could occur while
construction vehicles are entering or leaving the area. However, implementation of the impact
avoidance and minimization measures described in the VELB Conservation Guidelines (USFWS
1999) and incorporated into the Dredging Only Alternative, as described above, would minimize
access-related impacts.
Overall, construction-related activities associated with dredging, spoils deposition, and site
access could potentially result in impacts on elderberry shrubs. However, implementation of
impact avoidance and minimization measures avoids or minimizes potential impacts. Therefore,
construction-related impacts on VELB due to implementation of the Dredging Only Alternative
would be less than significant.
TR-3: Potential impacts on northwestern pond turtle resulting from short-term, constructionrelated activities. Less than significant.
Dredging
In-stream and streamside gravel removal activities could potentially impact NWPT via direct
mortality and habitat modification. Direct mortality could potentially occur by crushing active or
estivating individuals. However, construction would occur during October, which typically is
prior to the onset of overwintering estivation. Therefore, it is unlikely that estivation burrows
would be impacted by construction activities. Additionally, pre-construction surveys for special
status species, including NWPT are incorporated in the Dredging Only Alternative as impact
avoidance and minimization measures. Therefore, it is unlikely that direct NWPT mortality
associated with dredging would occur.
Indirect impacts on NWPT associated with dredging activities also could occur as a result of
short-term habitat alteration. These operations could potentially alter the pattern of water flow,
increase siltation, which fills in pools and alters the NWPT prey base, and disrupts normal
behavior patterns or displace individuals (Holland 1991). Additionally, removing basking sites
(e.g., logs, snags, and rocks) could potentially impact NWPT because loss of basking sites could
alter thermoregulatory behavior and reduce available foraging habitat, short-term cover sites, and
longer-term refugia (“hibernation” sites). However, impact avoidance and minimization
measures incorporated in the Dredging Only Alternative would minimize the area impacted and
result in a short duration of these impacts. Specifically, the habitat removed would be the
minimal amount possible that would meet the project goals. However, where the Proposed
Action/Project would adversely affect occupied habitat, suitable habitat near affected areas
would be enhanced or restored at a ratio of 1:1 for every acre of occupied habitat affected. Some
gravel utilized for the stream crossing would be left in Big Chico Creek following dredging
activities, which would increase macroinvertebrate production and subsequently increase the
NWPT prey base. Thus, NWPT habitat on Big Chico Creek would be improved, thereby
offsetting potential impacts associated with gravel bar removal.
In addition to habitat alteration, NWPT could potentially be affected by increased sedimentation
and turbidity associated with dredging activities. The gravel removal operations would avoid inM&T Chico Ranch/Llano Seco Rancho Pumping Plant
Temporary Maintenance Project

3-125

Final EA/IS
October 2007

Affected Environments and Environmental Effects

channel work, by removing only the inside portion of the gravel bar, leaving a gravel berm
around the outside of the bar that would be removed during subsequent high winter flows.
Increased sedimentation could potentially result when the berm and bar are captured by winter
flows. However, high winter flows generally carry high ambient (i.e., background) levels of
suspended sediment. The contribution of the added sediments from the excavated portion of the
bar would be temporary and small, relative to the total river suspended sediment load. It also is
expected that removal of the berm during high flows also will reduce backwater habitat present
at the confluence of Big Chico Creek and the Sacramento River, by increasing velocities in a
location that currently is relatively protected from the influence of the Sacramento River. While
short-term increases in turbidity and suspended sediment could potentially disrupt NWPT
feeding activities or result in temporary displacement from preferred habitats, and temporary loss
of backwater habitat could occur, impacts on NWPT are not expected because of the timing and
magnitude of the high flows required to mobilize the berm gravels. Specifically, NWPT are
reported to utilize slow-moving water and often estivate away from water during the winter
months (CDFG Website 2006a; CDFG Website 2006b). Therefore, NWPT would not be
expected to be utilizing the Sacramento River during the time when high flows are mobilizing
the gravel berm.
Toxic substances used at construction sites, including gasoline, lubricants, and other petroleumbased products, could enter the Sacramento River or Big Chico Creek as a result of spills or leaks
from machinery. These substances can kill aquatic organisms through exposure to lethal
concentrations or exposure to non-lethal levels that cause physiological stress and increased
susceptibility to other sources of mortality. Petroleum products also tend to form oily films on
the water surface that can reduce dissolved oxygen levels available to aquatic organisms.
However, the implementation of BMPs, described above, would avoid or minimize impacts
associated with chemical spills.

Spoils Deposition
Construction activities associated with spoils deposition could potentially cause direct mortality
of NWPT’s, especially gravid (pregnant) or postpartum females on the primary access roads
adjacent to backwater habitats located in the Action/Project Area. However, the Dredging Only
Alternative construction period (October 1 through October 31) does not coincide with the
NWPT nesting period, when females lay their eggs in upland habitats up to 400 meters away
from aquatic habitats during April through August (CDFG Website 2006a; CDFG Website
2006b). Most hatchlings reportedly overwinter in the nest and move to water during the
subsequent March through April (Reese and Welsh 1997). Therefore, potential impacts
associated with spoils deposition would be minimal.

Access
Construction vehicle traffic along access roads, potential access road improvement, and
provision of access to the gravel bar across Big Chico Creek could potentially impact NWPT in
similar ways to dredging and spoils deposition activities (e.g., direct mortality and short-term
habitat alteration). However, implementation of impact avoidance and minimization measures
included in the Dredging Only Alternative, including pre-construction surveys and use of BMPs
would reduce or eliminate potential impacts on NWPT associated with site access.
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Additional potential impacts associated with provision of access to the gravel bar on the east
bank of the Sacramento River include high concentrations of suspended sediment that could
potentially bury stream substrates, which provide habitat for arthropods (i.e., insect larvae and
crayfish) that are an important food source for NWPT. Consequently, NWPT growth rates could
be reduced if suspended sediment and turbidity levels substantially exceeded ambient levels for
prolonged periods. However potential impacts on aquatic macroinvertebrates would be
minimized by the project design (i.e., employing the use of culverts and gravel to cross Big
Chico Creek) and the use of construction BMPs. Additionally, potential impacts would be
temporary because subsequent to gravel bar dredging, the temporary stream crossing over Big
Chico Creek would be removed, the original shoreline contours restored, and some gravel would
be left in the creek after removing the culverts. Addition of clean gravel to the lower portion of
Big Chico Creek would be expected to provide improved substrate conditions for aquatic
macroinvertebrate colonization.
Overall, construction-related activities associated with dredging, spoils deposition, and site
access could potentially result in impacts on NWPT. However, implementation of impact
avoidance and minimization measures, as well as construction timing, would avoid or minimize
potential impacts. Therefore, construction-related activities associated with implementation of
the Dredging Only Alternative would result in less than significant impacts on NWPT.

TR-4: Potential impacts on bald eagle resulting from short-term, construction-related activities.
Less than significant.
Dredging
Bald eagles have the potential to be present in or around the action area during the late fall and
winter months when northern populations enter the Sacramento River basin to reside for the
winter (CDFG Website 2007). Removal of large trees within riparian habitat could temporarily
eliminate bald eagle nesting/roosting trees. Additionally, construction-related noise could
potentially cause roosting and perching site abandonment. However, based on the reported bald
eagle habitat requirements and general habitat utilization, the riparian habitat in the
Action/Project Area is not considered high quality nesting and wintering habitat (USFWS 2004).
In fact, it is likely that the riparian habitat within the Action/Project Area contains only low
quality bald eagle nesting habitat. Therefore, it is likely that potential impacts associated with
dredging activities would be minimal. Additionally, dredging activities and associated noiserelated potential impacts would be temporary.
The bald eagle breeding season extends from February through July in California with northward
migration occurring prior to September (USFWS 2004). Therefore, nest disturbance and
resultant nest abandonment are unlikely to occur as a result of construction activities.
Although dredging-related activities are not expected to impact nesting bald eagles, preconstruction surveys are incorporated into the Dredging Only Alternative, along with a
commitment to consult with USFWS prior to the onset of construction activities if nesting eagles
are observed. As part of the avoidance measures incorporated into the Dredging Only
Alternative, construction activities will not occur within 0.5 miles of an active bald eagle nest or
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winter roosting site. If this distance is not able to be maintained, construction activities will be
halted and USFWS will be consulted to identify appropriate avoidance measures.

Spoils Deposition
Potential impacts associated with spoils deposition would be similar to those associated with
dredging activities. Additionally, measures implemented to avoid or minimize potential
dredging-related impacts on bald eagles also would be implemented to minimize potential
impacts associated with spoils deposition.

Access
Potential impacts associated with construction vehicle access to the Action/Project Area would
be similar to those associated with dredging activities. Additionally, measures implemented to
avoid or minimize potential dredging-related impacts on bald eagles also would be implemented
to minimize potential impacts associated with construction vehicle access to the Action/Project
Area. Specifically, pre-construction surveys would be conducted. If nesting bald eagles are
observed, CDFG would be contacted and remedial measures implemented, as necessary.
Overall, potential impacts on bald eagles could occur as a result of construction activities.
However, because construction activities would occur during October, outside the bald eagle
nesting period (February through July), it is unlikely that construction activities would impact
nesting individuals. As a precautionary measure, pre-construction surveys would be conducted
as part of the Dredging Only Alternative. If nesting bald eagles are observed, USFWS would be
contacted and remedial measures implemented, as necessary. Therefore, construction-related
activities associated with implementation of the Dredging Only Alternative would be anticipated
to result in a less than significant impact on bald eagles.
TR-5: Potential impacts on western yellow-billed cuckoo resulting from short-term,
construction-related activities. Less than Significant.

Dredging
Western yellow billed cuckoos potentially utilize riparian vegetation adjacent to the dredging
access road and the gravel removal site for foraging and nesting activities. However, the western
yellow-billed cuckoo reportedly typically utilizes large areas of riparian vegetation (area greater
than 25 acres with a minimum width of 300 feet) for foraging and nesting activities.
Additionally, western yellow-billed cuckoos reportedly only inhabit California during midsummer. Spring migration into California begins during late May and lasts until late June
(California Partners in Flight Website 2007) and the breeding season generally begins with pair
formation during mid-June, and lasts until mid-August. Fall migration begins during late August
and lasts until mid-September (Ehrlich et al. 1988). Therefore, western yellow-billed cuckoos
are restricted to the mid-summer period for breeding (USFWS Website 2006). Construction
activities are anticipated to occur from October 1 through October 31.
Although construction activities associated with dredging would remove a small amount of
riparian vegetation, and noise associated with construction activities would occur in riparian
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habitat, these activities would not be expected to impact western yellow-billed cuckoos because
they would not be present during the construction period and available riparian habitat is only
marginally suitable. Additionally, as a precautionary measure, pre-construction surveys would
be conducted under the Dredging Only Alternative. If nesting yellow-billed cuckoos are
observed, USFWS and CDFG would be contacted and remedial measures implemented, as
necessary.

Spoils Deposition
Potential impacts associated with spoils deposition would be similar to those associated with
dredging activities. Specifically, potential impacts on western yellow-billed cuckoos that could
occur associated with spoils deposition are minimal because the species would not be present
during the construction period. Additionally, as a precautionary measure incorporated into the
Dredging Only Alternative, pre-construction surveys would be conducted. If nesting yellowbilled cuckoos are observed, USFWS and CDFG would be contacted and remedial measures
implemented, as necessary.

Access
Potential impacts associated with construction vehicle access to the Action/Project Area would
be similar to those potential noise-related impacts associated with dredging activities.
Specifically, potential impacts on western yellow-billed cuckoos that could occur associated with
construction vehicle access are minimal because the species would not be present during the
construction period. Additionally, as a precautionary measure, pre-construction surveys would
be conducted under the Dredging Only Alternative. If nesting yellow-billed cuckoos are
observed, USFWS and CDFG would be contacted and remedial measures implemented, as
necessary.
Overall, potential impacts on yellow-billed cuckoos could occur as a result of construction
activities. However, because construction activities would occur during October, outside the
summer nesting and migration period (May through September), it is unlikely that construction
activities would impact nesting individuals. As a precautionary measure incorporated into the
Dredging Only Alternative, pre-construction surveys would be conducted. If nesting yellowbilled cuckoos are observed, USFWS and CDFG would be contacted and remedial measures
implemented, as necessary.
Therefore, construction-related activities associated with
implementation of the Dredging Only Alternative would result in less than significant impacts on
yellow-billed cuckoos.

TR-6: Potential impacts on bank swallow resulting from short-term, construction-related
activities. Less than significant.
Dredging
Banks swallows are a colonial nesting species that migrate and nest from mid-march through
mid-September and are restricted to riparian, lacustrine, and coastal areas with vertical banks,
bluffs, and cliffs with fine-textured, sandy soils (CDFG Website 2006a; CDFG Website 2006b;
Garrison 1999; Garrison 2002; Humphrey and Garrison 1987). Within the Action/ Project Area
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known and potential bank swallow habitat exists on the west bank of the Sacramento River, but
no habitat exists on the east bank. A bank swallow colony of approximately 110 nesting pairs
was reported using the eroded bank at the proposed revetment location during 2005 and 220 in
2007 by USFWS and CDFG biologists (pers. comm., Kevin Foerster, 2007). However, the
colony was not found nesting during additional surveys conducted on June 27, 2006 by Gallaway
Consulting, Inc. biologists. Additionally results of the Annual Bank Swallow Survey indicate
that from 1999 through 2007 estimates ranging from 50 (during 2002) to 340 (during 2001)
nesting pairs were observed on the west bank of the Proposed Action Area. Therefore, the west
bank of the Action/Project area is considered suitable and potential impacts associated with
dredging activities include nesting activity disruption due to noise and other construction-related
activities.
Although dredging-related noise and activity have the potential to disturb nesting bank swallows,
it is unlikely that impacts would occur because construction activities associated with the
Dredging Only Alternative would occur during October, outside the reported bank swallow
migration and nesting periods (mid-March through mid-September). In addition, as a
precautionary measure incorporated into the Dredging Only Alternative, pre-construction
surveys would be conducted. If nesting bank swallows are observed, CDFG would be contacted
and remedial measures implemented, as necessary.

Spoils Deposition
Potential impacts on bank swallows would be similar to those associated with dredging activities.
Specifically, noise-related nesting disturbance could occur. Because construction would occur
during October, outside the reported bank swallow nesting season (mid March through July),
impacts associated with spoils disposal would not be expected.

Access
Potential impacts associated with construction vehicle access to the Action/Project Area would
be similar to those potential noise-related impacts associated with dredging activities. However,
potential impacts on bank swallows that could occur associated with construction vehicle access
would not be expected to occur because the species would not be expected to be present during
the construction period.
Overall, potential impacts on bank swallows could occur as a result of construction activities.
However, because construction activities would occur during October, outside the summer
nesting and migration periods (mid-March through mid-September), it is unlikely that
construction activities would impact nesting individuals. Additionally, as a precautionary
measure incorporated into the Dredging Only Alternative, pre-construction surveys would be
conducted. If nesting bank swallows are observed, CDFG would be contacted and remedial
measures implemented, as necessary. Therefore, potential impacts on bank swallows associated
with construction activities due to implementation of the Dredging Only Alternative would be
less than significant.
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TR-7: Potential impacts on Swainson’s hawk resulting from short-term, construction-related
activities. Less than significant.
Dredging
Potential dredging-related impacts on Swainson’s hawks could occur directly through removal of
suitable habitat and indirectly as a result of construction-related noise and activity. Specifically,
nest abandonment could result if construction occurs within 0.5 miles of nests. However,
according to a current CNDDB query (expires June 2007) and formal consultation with Jenny
Marr, a CDFG Staff Environmental Scientist, that occurred during June 19, 2006, there are no
known active (within the last 5 years) Swainson’s hawk nests within a 10-mile radius of the
Action/Project Area. However, there are 14 pre-2001 Swainson’s hawk occurrences within 10
miles of the Action/Project Area, one of which was recorded in the Action/Project Area.
Additionally, suitable nesting and foraging habitat occurs within, and immediately adjacent to
the Action/Project Area in the form of mature riparian trees and agricultural lands, respectively.
Swainson’s hawk nesting reportedly occurs from March through August and construction
activities are anticipated to occur during October. Therefore, nest disturbance and resultant nest
abandonment are unlikely to occur as a result of construction activities. In addition, as a
precautionary measure incorporated into the Dredging Only Alternative, pre-construction
surveys would be conducted. If nesting Swainson’s hawks are observed, CDFG would be
contacted and remedial measures implemented, as necessary.

Spoils Deposition
Potential impacts on Swainson’s hawks associated with spoils deposition would be similar to
those associated with dredging activities. Specifically, noise-related nest abandonment could
potentially occur. However, nest abandonment is unlikely because construction activities are
anticipated to occur during October, outside the Swainson’s hawk nesting period (March through
August). Additionally, measures implemented to avoid or minimize potential dredging-related
impacts on Swainson’s hawks also would be implemented to minimize potential impacts
associated with spoils deposition. Specifically, pre-construction surveys would be conducted. If
nesting Swainson’s hawks are observed, CDFG would be contacted and remedial measures
implemented, as necessary.

Access
Potential impacts associated with construction vehicle access include noise-related nest
abandonment and forced fledging. However, nest abandonment and forced fledging are unlikely
because construction activities are anticipated to occur during October, outside the Swainson’s
hawk nesting period (March through August). Additionally, measures implemented to avoid or
minimize potential noise-related impacts on Swainson’s hawks also would be implemented to
minimize potential impacts associated with construction access. Specifically, pre-construction
surveys would be conducted. If nesting Swainson’s hawks are observed, CDFG would be
contacted and remedial measures implemented, as necessary.
Overall, potential impacts on Swainson’s hawks could occur as a result of construction activities.
However, because construction activities would occur during October, outside the Swainson’s
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hawk nesting period (March through August), it is unlikely that construction activities would
impact nesting individuals. Additionally, should any nesting and foraging habitat be removed, it
would be restored within the Action/Project Area prior to the onset of the subsequent nesting
season. As a precautionary measure incorporated into the Dredging Only Alternative, preconstruction surveys would be conducted. If nesting Swainson’s hawks are observed, CDFG
would be contacted and remedial measures implemented, as necessary. If resident hawks are
present within the Action/Project Area during construction activities, removal of foraging habitat
could impact those individuals, which likely are a small proportion of the population of Central
Valley Swainson’s hawks. However, there are no known occurrences of resident Swainson’s
hawks within the Action/Project Area. Therefore, potential construction-related impacts on
Swainson’s hawks due to implementation of the Dredging Only Alternative would be less than
significant.

TR-8: Potential impacts on white-tailed kite resulting from short-term, construction-related
activities. Less than significant.
Dredging
The Dredging Only Alternative has the potential to impact white-tailed kites as a result of
nesting and foraging habitat removal, or nest abandonment or early fledging resulting from
construction-related noise. Because there are no known, active nests (i.e., within the last 5 years)
within the Action/Project Area, construction activities would not impact known nesting
individuals or remove known nest trees. However, construction-related noise and activity have
the potential to cause nest abandonment if the disturbance is within 500 feet of nesting locations.
Dredging activities could potentially cause nest abandonment if kites were nesting in close
proximity to construction activities prior to or during the nesting period.
White-tailed kite nesting reportedly occurs from February through August and construction
activities are anticipated to occur during October. Therefore, nest disturbance and resultant nest
abandonment or early fledging are unlikely to occur as a result of construction activities because
construction activities would occur outside the white-tailed kite nesting period. Additionally, the
temporary loss of nesting and foraging habitat associated with dredging activities also is unlikely
to substantively impact white-tailed kites because habitat removal would be temporary and
removed habitat would be restored after construction is completed.
Additionally, as a precautionary measure, pre-construction raptor surveys would be conducted.
Any nesting activities would be reported to USFWS and CDFG, and appropriate remedial
measures would be implemented.

Spoils Deposition
Potential noise-related impacts on white tailed kites associated with spoils deposition would be
similar to those associated with dredging activities. Specifically, nest abandonment and early
fledging could occur. However, nest abandonment and early fledging are unlikely because
construction activities are anticipated to occur during October, outside the white-tailed kite
nesting period (February through August). No additional habitat-removal is anticipated as a
result of spoils deposition. Therefore, no direct impacts on white tailed kites resulting from
spoils disposal are anticipated.
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Access
Potential impacts on white tailed kites associated with construction vehicle access would be
similar to those associated with spoils deposition. Specifically, noise-related nest abandonment
and early fledging could occur. However, construction activities would not impact known nest
sites and would not be expected to impact nesting individuals because construction would occur
outside the white-tailed kite nesting season. Additionally, pre-construction raptor surveys would
be conducted. Any nesting activities would be reported to USFWS and CDFG, and appropriate
remedial measures would be implemented.
Overall, potential impacts on white tailed kites include direct impacts associated with killing
individuals, indirect impacts associated with habitat removal, and noise-related indirect impacts.
However, because construction activities would occur during October, outside the white-tailed
kite’s nesting period (February through August), it is unlikely that construction activities would
directly or indirectly impact nesting individuals. Additionally, removed nesting and foraging
habitat would be restored within the Action/Project Area following construction. As a
precautionary measure incorporated into the Dredging Only Alternative, pre-construction
surveys would be conducted. If nesting white-tailed kites are observed, CDFG would be
contacted and remedial measures implemented, as necessary. Therefore, potential constructionrelated impacts on white-tailed kites due to implementation of the Dredging Only Alternative
would be less than significant.

TR-9: Potential impacts on osprey resulting from short-term, construction-related activities.
Less than significant.
Dredging
Potential dredging-related impacts on ospreys could occur as a result of nesting and foraging
habitat alteration or nest abandonment resulting from construction-related noise and activity.
Specifically, nest abandonment or early fledging could result if construction occurs near active
nests. There is one known, active nest (i.e., within the last 5 years) within the Action Area, on
the M&T Chico Ranch property south of Big Chico Creek that could potentially be disturbed by
dredging activities. Additionally, suitable nesting and foraging habitat occurs within, and
immediately adjacent to the Action/Project Area.
Osprey nesting reportedly occurs from March through August and construction activities are
anticipated to occur during October.
Therefore, nest disturbance, and resultant nest
abandonment or early fledging are unlikely to occur as a result of construction activities.
Additionally, the temporary loss of nesting and foraging habitat also is unlikely to affect ospreys
because the habitat removal would be temporary because riparian and grassland habitat would be
restored after construction has been completed. In addition, as a precautionary measure
incorporated into the Dredging Only Alternative, pre-construction surveys would be conducted.
If nesting ospreys are observed, CDFG would be contacted and remedial measures implemented,
as necessary.
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Spoils Deposition
Potential impacts on ospreys associated with spoils deposition would be similar to those
associated with dredging activities. Specifically, noise-related nest abandonment and early
fledging could potentially occur. However, nest abandonment is unlikely because construction
activities are anticipated to occur during October, outside the osprey nesting period (March
through August). Additionally, measures implemented to avoid or minimize potential dredgingrelated impacts on ospreys also would be implemented to minimize potential impacts associated
with spoils deposition. Specifically, pre-construction surveys would be conducted. If nesting
birds are observed, CDFG would be contacted and remedial measures implemented, as
necessary.

Access
Potential impacts associated with construction vehicle access include noise-related nest
abandonment and forced fledging. However, nest abandonment and forced fledging are unlikely
because construction activities are anticipated to occur during October, outside the osprey
nesting period (March through August). Additionally, measures implemented to avoid or
minimize potential noise-related impacts on ospreys associated with other construction activities
also would be implemented to minimize potential impacts associated with construction vehicle
access. Specifically, pre-construction surveys would be conducted. If nesting ospreys are
observed, USFWS and CDFG would be contacted and remedial measures implemented, as
necessary.
Overall, potential impacts on ospreys could occur as a result of construction activities. However,
because construction activities would occur during October, outside the osprey nesting period
(March through August), it is unlikely that construction activities would impact nesting
individuals. Additionally, removed nesting habitat would be restored within the Action/Project
Area following construction. As a precautionary measure, pre-construction surveys would be
conducted. If nesting ospreys are observed, CDFG would be contacted and remedial measures
implemented, as necessary. Therefore, potential construction-related impacts on ospreys due to
implementation of the Dredging Only Alternative would be less than significant.

TR-10: Potential impacts on other migratory birds resulting from short-term, constructionrelated activities. Less than significant.
Dredging
Potential dredging-related impacts on migratory birds, including raptors, could occur directly as
a result of habitat removal, and indirectly as a result of construction-related noise and activity.
Removal of potential nesting trees within riparian habitat could temporarily eliminate migratory
bird nesting. Additionally, construction-related noise could potentially cause nest abandonment
or early fledging.
The Action/Project area does not provide habitat for nesting migratory waterfowl. Thus,
dredging-related habitat removal could only potentially impact riparian nesting species.
However, impacts would be temporary. Additionally, no mature riparian habitat would be
removed as a result of implementing this alternative. However, young willow and other shrub
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riparian habitat may be temporarily removed by the Dredging Only Alternative and would be
restored by the M&T Chico Ranch at the location where shrubs were removed immediately
following construction. Potential impacts on nesting special status bird species not anticipated to
utilize the site but that could occur in the region (i.e., species were dismissed from detailed
analysis – Section 3.7.2.4) would be similar to those described for the western yellow-billed
cuckoo (see discussion under TR-5).
Therefore, potential impacts associated with riparian
habitat removal would be insignificant.
Migratory bird nesting generally occurs from approximately February through approximately
August, depending on the species. Because construction is anticipated to occur during October,
nest disturbance, and resultant nest abandonment and early fledging are unlikely to occur as a
result of construction activities. In addition, as a precautionary measure, pre-construction
migratory bird surveys would be conducted. If nesting birds are observed, CDFG would be
contacted and remedial measures implemented, as necessary.

Spoils Deposition
Potential impacts on migratory birds associated with spoils deposition would be similar to those
associated with dredging activities. Specifically, noise-related nest abandonment and early
fledging could potentially occur. However, nest abandonment is unlikely because construction
activities are anticipated to occur during October, outside the general migratory bird nesting
period (approximately February through approximately August). Additionally, measures
implemented to avoid or minimize potential dredging-related impacts on migratory birds also
would be implemented to minimize potential impacts associated with spoils deposition.
Specifically, pre-construction surveys would be conducted. If nesting birds are observed, CDFG
would be contacted and remedial measures implemented, as necessary.

Access
Potential impacts associated with construction vehicle access include noise-related nest
abandonment and forced fledging. However, nest abandonment and forced fledging are unlikely
because construction activities are anticipated to occur during October, outside the general
migratory bird nesting period (approximately February through approximately August).
Additionally, measures implemented to avoid or minimize potential noise-related impacts
associated with dredging and bank revetment on migratory birds also would be implemented to
minimize potential impacts associated with construction access. Specifically, pre-construction
surveys would be conducted. If nesting birds are observed, CDFG would be contacted and
remedial measures implemented, as necessary.
Overall, impacts on migratory birds could potentially occur as a result of construction activities.
However, because construction activities would occur during October, outside the general
migratory bird nesting period (approximately February through approximately August), it is
unlikely that construction activities would impact nesting individuals. Additionally, removed
nesting and foraging habitat would be restored within the Action/Project Area after construction.
Furthermore, as a precautionary measure incorporated into the Dredging Only Alternative, preconstruction surveys would be conducted. If nesting birds are observed, CDFG would be
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related impacts on nesting migratory birds due to implementation of the Dredging Only
Alternative would be less than significant.

Habitat Alteration (5-year Period)
TR-11: Potential impacts on riparian habitat and other sensitive natural communities resulting
from habitat alterations over a 5-year period. Less than significant.
Approximately 5.80 acres of valley riverine aquatic habitat would be temporarily impacted as a
result of implementation of the Dredging Only Alternative. Because the majority of the
discussions presented for anadromous salmonids are habitat-based analyses, these discussions
also are applicable for evaluation of effects on valley riverine aquatic habitat. In brief,
implementation of the Dredging Only Alternative would temporarily remove SRA. However,
riparian vegetation restoration would offset these impacts by increasing SRA to greater than
levels without implementation of the Dredging Only Alternative.
The Dredging Only Alternative would potentially remove 0.80 acres of valley/foothill riparian
habitat. The riparian habitat that would potentially be removed as a result of implementing the
Dredging Only Alternative consists of young willows and potentially other young shrubs that are
located along the bank of Big Chico Creek at the temporary crossing location or on the gravel
bar itself. No mature riparian habitat would be removed as a result of implementing this
alternative. However, removal of willow scrub riparian habitat would temporarily discontinue
recruitment of SRA, which contribute to EFH (see discussions in Section 3.7). However,
riparian habitat would be restored by the M&T Chico Ranch and Llano Seco Rancho at the
location where shrubs were removed and on the Llano Seco Rancho property for a final
restoration ratio of two acres restored for every acre removed. Therefore, restoration of riparian
vegetation would offset temporary impacts by increasing the willow scrub component of
valley/foothill riparian habitat to greater than levels without implementation of the Dredging
Only Alternative.
The Dredging Only Alternative would not widen or improve existing access roads through
upland/cropland habitat. Therefore, it is unlikely that upland cropland habitat will be impacted.
The Dredging Only Alternative would not be anticipated to remove or cause impacts to any
grasslands. Therefore, no impacts would occur to grassland habitat due to implementation of the
Dredging Only Alternative.
Overall, the loss of sensitive habitat types would be temporary. Specifically, removed habitat
would be replaced at a ratio of 2:1 for riparian habitat. However, because the amount of SRA
available under Existing Conditions is unknown, the replacement ratio for SRA also is not
known. However, the entire length of the bank that would be disturbed by construction activities
will be revegetated with native riparian species and additional habitat would be restored on the
Llano Seco Rancho to a final ratio of 2:1 (two acres planted for every acre removed). As such,
SRA would be higher after implementation of the Dredging Only Alternative than levels without.
Therefore, impacts on sensitive habitats resulting from implementation of the Dredging Only
Alternative would be less than significant.
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TR-12: Potential impacts on valley elderberry longhorn beetle resulting from habitat alterations
over a 5-year period. Less than significant.
Implementation of the Dredging Only Alternative would not result in long-term alterations to
VELB habitat. Only construction-related activities associated with implementation of the
Dredging Only Alternative (described above) would result in any potential impacts to VELB or
its habitat. Therefore, potential impacts on VELB due to implementation of the Dredging Only
Alternative resulting from habitat alterations over a 5-year period are less than significant.

TR-13: Potential impacts on northwestern pond turtle resulting from habitat alterations over a
5-year period. Less than significant.
Implementation of the Dredging Only Alternative could potentially result in long-term (5-year
time period) alterations to NWPT habitat. Specifically, a small amount of backwater habitat
would be removed as a result of gravel bar removal. However, leaving some gravel associated
with the stream crossing in Big Chico Creek would increase colonization sites for
macroinvertebrates, which would increase the overall prey base of NWPT. Where the Proposed
Action/Project would adversely affect occupied habitat, suitable habitat near affected areas
would be enhanced or restored at a ratio of 1:1 for every acre of occupied habitat affected. Thus,
NWPT habitat on Big Chico Creek would be improved, thereby offsetting potential impacts
associated with gravel bar removal.
Therefore, potential impacts on NWPT due to implementation of the Dredging Only Alternative
resulting from habitat alterations over a 5-year period are less than significant.

TR-14: Potential impacts on bald eagle resulting from habitat alterations over a 5-year period.
Less than significant.
Implementation of the Dredging Only Alternative would result in temporary riparian habitat
removal, which would result in bald eagle habitat alteration. However, potential impacts would
be temporary because riparian vegetation would be restored at a ratio of 2:1, and monitored for
success after construction activities are completed. Therefore, it is anticipated that, over a 5-year
period, riparian habitat area within the Action/Project Area would be greater than levels without
implementation of the Dredging Only Alternative.
Therefore, potential impacts on bald eagle due to implementation of the Dredging Only
Alternative resulting from habitat alteration over a 5-year period are less than significant.

TR-15: Potential impacts on western yellow-billed cuckoo resulting from habitat alterations
over a 5-year period. Less than significant.
Implementation of the Dredging Only Alternative would result in riparian vegetation removal,
which would result in western yellow-billed cuckoo habitat alteration. However, potential
impacts would be temporary because the vegetation would be restored at a ratio of 2:1 and
monitored for success after construction activities are completed. Therefore, it is anticipated
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that, over a 5-year period, riparian habitat area within the Action/Project Area would be greater
than levels without implementation of the Dredging Only Alternative.
Therefore, potential impacts on western yellow-billed cuckoo due to implementation of the
Dredging Only Alternative resulting from habitat alteration over a 5-year period are less than
significant.

TR-16: Potential impacts on bank swallow resulting from habitat alterations over a 5-year
period. Less than significant.
Implementation of the Dredging Only Alternative would not remove any known bank swallow
habitat from the Action/Project Area. Therefore, potential impacts on bank swallow due to
implementation of the Dredging Only Alternative resulting from habitat alteration over a 5-year
period are less than significant.

TR-17: Potential impacts on Swainson’s hawk resulting from habitat alterations over a 5-year
period. Less than significant.
Implementation of the Dredging Only Alternative would result in riparian habitat removal, which
would result in Swainson’s hawk habitat alteration. However, potential impacts would be
temporary because riparian vegetation would be restored at a ratio of 2:1, and monitored for
success after construction activities are completed. Therefore, it is anticipated that, over a 5-year
period, riparian habitat area within the Action/Project Area would be greater than pre-project
levels.
Therefore, potential impacts on Swainson’s hawk due to implementation of the Dredging Only
Alternative resulting from habitat alteration over a 5-year period are less than significant.

TR-18: Potential impacts on white-tailed kite resulting from habitat alterations over a 5-year
period. Less than significant.
Implementation of the Dredging Only Alternative would result in riparian habitat removal, which
would result in white-tailed kite habitat alteration. However, potential impacts would be
temporary because riparian vegetation would be restored at a ratio of 2:1 o, and monitored for
success after construction activities are completed. Therefore, it is anticipated that, over a 5-year
period, riparian habitat area within the Action/Project Area would be greater than pre-project
levels.
Therefore, potential impacts on white-tailed kite due to implementation of the Dredging Only
Alternative resulting from habitat alteration over a 5-year period are less than significant.
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TR-19: Potential impacts on osprey resulting from habitat alterations over a 5-year period.
Less than significant.
Implementation of the Dredging Only Alternative would result in riparian habitat removal, which
would result in osprey habitat alteration. However, potential impacts would be temporary
because riparian vegetation would be restored at a ratio of 2:1 and monitored for success after
construction activities are completed. Therefore, it is anticipated that, over a 5-year period,
riparian habitat area within the Action/Project Area would be greater than pre-project levels.
Therefore, potential impacts on osprey due to implementation of the Dredging Only Alternative
resulting from habitat alteration over a 5-year period are less than significant.

TR-20: Potential impacts on other migratory birds resulting from habitat alterations over a 5year period. Less than significant.
Implementation of the Dredging Only Alternative would result in temporary riparian habitat
removal, which would result in migratory bird habitat alteration. However, potential impacts
would be temporary because riparian vegetation removed would consist of young willows and
potentially other young shrub and vine species (i.e., willow shrub habitat) and would be restored
at a ratio of 2:1 (see discussion under TR-11), and monitored for success after construction
activities are completed. Therefore, it is anticipated that, over a 5-year period, riparian habitat
area within the Action/Project Area would be greater with implementation of the Dredging Only
Alternative than without. Potential impacts on nesting special status bird species not anticipated
to utilize the site but that could occur in the region (i.e., species were dismissed from detailed
analysis – Section 3.7.2.4) would be similar to those described for the western yellow-billed
cuckoo (see discussion under TR-15). Additionally, no migratory waterfowl nesting habitat
exists within the Action/Project Area.
Therefore, potential impacts on migratory birds due to implementation of the Dredging Only
Alternative resulting from habitat alteration over a 5-year period are less than significant.

3.7.5.3

Dredging Only Alternative Relative to the No Action/Project
Alternative

Comparison of the Dredging Only Alternative relative to the No Action/Project Alternative is
similar, in most respects, to the comparison of the Dredging Only Alternative relative to Existing
Conditions. Logically, the No Action/Project Alternative generally would resemble Existing
Conditions with respect to continuance of the existing habitat conditions resulting from
continued deposition at the gravel bar, and erosion of the west bank of the Sacramento River in
the Action/Project Area.
The No Action/Project Alternative would result in continued deposition and expansion of the inchannel gravel bar located upstream of the M&T Chico Ranch/Llano Seco Rancho diversion in
the Sacramento River. Analysis of sediment transport and deposition at the bar upstream of the
M&T Chico Ranch/Llano Seco Rancho pumping facility (Mussetter and Cui 2004) indicated that
the average annual rate of deposition was likely to be about 43,000 tons. Additional recruitment
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and deposition of gravel and sand substrates could provide the opportunity (through increased
exposed soil areas) for riparian vegetation establishment and growth.
The No Action/Project Alternative also could result in continued erosion of the west bank, which
would occur as a result of flood flows, wave wash, and human use of the site. The western bank
would continue to meander. The continued erosion of the bank would result in the continued
exposure of loose sand substrates and the predominance of relatively high bank slope. In
addition, continued erosion of the west bank of the Sacramento River would be expected to result
in some recruitment of IWM at the 250-foot bankline area of the Valley/Foothill Riparian habitat
near the downstream end of the Action/Project Area. However, as flows continue to undercut
and erode this existing stand of vegetation, erosional forces will facilitate the loss of existing
SRA cover and some grassland habitat.
Comparison of the Dredging Only Alternative relative to the No Action/Project Alternative
would have the same short-term, construction-related impacts as the comparison of the Dredging
Only Alternative relative to Existing Conditions (see section 3.7.5.2 above). Additionally, with
respect to habitat alterations over the 5-year analytical period, the comparison of the Dredging
Only Alternative relative to the No Action/Project Alternative would have similar differences
regarding habitat conditions in lower Big Chico Creek and the Sacramento River, relative to the
Dredging Only Alternative compared to Existing Conditions (see section 3.7.5.2 above).
Therefore, based on the above considerations, the Dredging Only Alternative, relative to the No
Action/Project Alternative would result in less than significant impacts to sensitive terrestrial
habitats and associated sensitive species. Because only relatively minor differences would occur
under the No Action/Project Alternative relative to Existing Conditions (see section 3.7.5.1
above), the impact calls and associated evaluations for terrestrial habitats and species presented
above for the Dredging Only Alternative relative to Existing Conditions would be the same for
the Dredging Only Alternative relative to the No Action/Project Alternative, and are not repeated
here.

3.7.5.4

Proposed Action/Project Alternative Relative to Existing Conditions

Implementation of this alternative would armor 1,520 feet of the toe of the west bank of the
Sacramento River main channel that currently is eroding, and remove it five years later. To the
extent practicable the IWM and pruned material cleared during the project would be incorporated
into the project design. During the construction period, special status wildlife species could
potentially be impacted via direct mortality, indirect disturbance (e.g., noise-related impacts),
and habitat loss. Additionally, habitat alteration could potentially cause indirect, longer-term
impacts over the 5-year planning period.

Short-term, Construction-related Impacts
The evaluation of potential short-term, construction-related impacts is based on several
considerations including construction timing, physical habitat disturbance, potential for physical
injury, hazardous spills, and erosion resulting from dredging and bank revetment, short-term
changes in habitat conditions, and the habitat utilization of evaluated special status species in the
Action/Project Area.
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Gravel Bar Dredging
The gravel bar dredging component of the Proposed Action/Project consists of three major
elements including: provision of access to the gravel bar across Big Chico Creek, dredging of the
gravel bar itself, and spoils disposal.

Gravel Bar Access Across Big Chico Creek
As previously described, a temporary stream crossing over Big Chico Creek will be constructed
to provide heavy equipment access to the gravel bar dredging site from the M&T Chico
Ranch/Llano Seco Rancho. Construction of the access road will require removal of a thin strip
of willows on the bank of the gravel bar near the water’s edge where the access road crosses Big
Chico Creek. Although the thin strip of willows presently does not provide substantial wildlife
habitat, removal of these willows would represent a temporary loss of potential perching habitat
for small birds. However, upon completion of the gravel bar dredging activities, the temporary
stream crossing over Big Chico Creek will be removed and impacted vegetation will be restored.
The temporary stream crossing over Big Chico Creek includes one or more corrugated metal
culverts covered with gravel fill. Installation of the stream crossing on Big Chico Creek would
not be expected to substantively affect wildlife movement or access to the creek.
Subsequent to gravel bar dredging activities, the temporary stream crossing over Big Chico
Creek would be removed, the original shoreline contours restored, and some gravel would be left
in the creek after removing the culverts. Addition of gravel to the lower portion of Big Chico
Creek would be expected to provide improved substrate conditions for juvenile fish foraging due
to increased opportunity for aquatic macroinvertebrate colonization but would not be expected to
alter terrestrial wildlife foraging, nesting, perching, or basking habitat.

Gravel Bar Dredging
During excavation of gravels from the gravel bar, a five to 10-foot wide berm would be left on
the outer edge of the dry bar to separate the Sacramento River and Big Chico Creek from the
dredging activities. The area inside the gravel bar would be excavated to approximately five feet
below the fall low-flow (4,000 cfs Sacramento River flow) water surface elevation. Separation
of excavation activities from the Sacramento River and Big Chico Creek would reduce or
eliminate any turbidity caused by re-suspension of sands and slits during excavation. This buffer
also would isolate turbid seep water in the excavation area from the Sacramento River and Big
Chico Creek during construction activities. Silt would settle in the excavation area and would be
subject to re-suspension when high Sacramento River flows inundate the area during the
winter/spring period. However, temporary turbidity increases and subsequent sedimentation
associated with the initial period of high flow inundation would be temporary, and masked
relative to turbidities expected in the Sacramento River during high flow events.
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Spoils Disposal
The substrate excavated from the gravel bar would be relocated to a spoils area located
approximately 1,000 feet to the east of the gravel bar on the M&T Chico Ranch property.
Excavated materials would be deposited on top of materials excavated from the gravel bar during
2001. The spoils site is located within the floodplain of the Sacramento River. Excavated
materials from the dredged gravel bar would be dispersed evenly over the spoils area and sloped
toward the mainstem Sacramento River to eliminate low areas and potential ponding after
flooding, which otherwise could result in the stranding of fish species of primary management
concern. In addition the gravel and sand deposited at the spoils disposal site would be made
available only for river and flood plain restoration activities at a future date. If materials are
removed from the spoils disposal storage site for restoration activities, removal would be in a
progression from the downstream to the upstream end of the storage area, while maintaining the
drainage gradient. Because the spoils site location was used during 2001 and no evidence of the
location impacting terrestrial species habitat or movements since 2001 has been identified, it is
not expected that the placement of spoils would alter terrestrial species habitat, or interfere with
species movements or foraging activities. Additionally, it is not expected that the removal of
spoils for subsequent restoration activities would result in impacts on terrestrial habitat.
However, subsequent use of the spoils for restoration activities would be subject to permit
requirements and regulatory compliance documentation, potentially including terrestrial species
impacts assessment.

Bank Revetment
The Proposed Action/Project would place 1,520 linear feet of rock toe and tree revetment on the
west bank of the Sacramento River. Application of the design procedure resulted in a
requirement of six tons of rock per linear foot of bank. The Proposed Action/Project results in a
triangular-shaped section of stone placed along the toe of the Sacramento River bank.
Backfilling behind the stone toe would be performed to thicken the toe, and to provide a medium
for vegetation growth. Construction would be accomplished from the landward side with
appropriate equipment. No bank grading is anticipated at the site. Rock will be imported to the
site by truck, dumped on a 20-foot wide working area along the top of the nearly vertical 15-foot
high bank, and placed in the water at the base of the bank by either a dragline or a long-reach
excavator with a 33 to 40-foot reach. Excavation for the rock tiebacks will be accomplished with
a long-reach excavator.
The Proposed Action/Project would potentially remove 250 linear feet of bankline
Valley/Foothill Riparian habitat (approximately 0.9 acres), which would result in a permanent
loss of riparian habitat for terrestrial species without mitigation. However, revegetation
immediately upstream of the rock toe revetment and additional riparian restoration on the Llano
Seco Rancho at a ratio of 2:1 would mitigate these effects by increasing the overall riparian
habitat in the Action/Project Area and in the region to greater than pre-project levels. Thus, the
effect on riparian habitat would be expected to be minimized to the extent possible.
The Proposed Action/Project would remove 1,520 feet of known and potential bank swallow
habitat, which would result in a temporary loss of bank swallow habitat if no mitigation
measures were implemented. However, the Project/Action Proponents shall mitigate for the
short-term loss of bank swallow habitat through the acquisition and subsequent donation to
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USFWS of a permanent 1,520-foot long by 600-foot wide conservation easement on the M&T
Chico Ranch that has provided habitat for bank swallow nesting colonies since 1998. The
permanent easement would be in place in perpetuity. The conservation easement will mitigate
for potential impacts to bank swallow at a rate of 2:1 due to the depth of the easement. The
conservation easement is expected to remain (e.g., continue to erode) for a minimum of ten
years. Therefore, the conservation easement will potentially be in place for several years after
the revetment is removed from the Proposed Action/Project Area (assuming that the revetment is
not incorporated into the long-term solution).

Hazardous spills and other construction-related considerations
The construction activities associated with both the gravel bar dredging and bank revetment
components of the Proposed Action/Project have the potential to adversely terrestrial biological
resources through the inadvertent discharge of toxic substances. Toxic substances generally used
at construction sites, including gasoline, lubricants, and other petroleum-based products, could
potentially impact wildlife habitat as a result of spills or leaks from machinery. These substances
can kill wildlife directly through exposure to lethal concentrations or remove habitat by exposing
individual plants, including emergent aquatic vegetation that provides high habitat value, to
lethal concentrations of chemicals.
The following actions would be implemented as part of the Proposed Action/Project to avoid the
potential for adverse environmental impacts that could occur due to construction-related
activities associated with implementation of the Proposed Action/Project.
M&T Chico Ranch/Llano Seco Rancho would apply for certification from the Central Valley
RWQCB under section 401 of the Clean Water Act, and a NPDES permit, which require
measures to avoid and minimize the effects of chemical spills. Additionally, hazardous
materials, which would be present during project construction, would be limited to petroleum
products. M&T Chico Ranch/Llano Seco Rancho will develop a Hazardous Materials Control,
Spill Prevention, and Response Plan to reduce the potential effects of hazardous materials use
and spills. The Hazardous Materials Control, Spill Prevention, and Response Plan would include
provisions to ensure that potential hazardous materials issues would be less than significant.
Construction Best Management Practices (BMPs) are incorporated as part of the Proposed
Action/Project description, and include:
Prevention of any substances that could be hazardous to aquatic life from contaminating
the soil or entering watercourses, including ditches and canals;
Establishing a spill prevention and countermeasure plan before project construction that
includes strict on-site handling rules to avoid spills;
Cleaning up all spills immediately according to the spill prevention and countermeasure
plan, and notifying CDFG and the Central Valley RWQCB immediately of spills and
cleanup procedures; and
Providing staging and storage areas for equipment, materials, fuels, lubricants, solvents,
and other possible contaminants away from sensitive habitats (e.g., riparian habitat).
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Project personnel would participate in an environmental awareness training program provided by
the project biologist. Construction workers would be informed about any sensitive biological
resources associated with the project and that disturbance of sensitive habitat or special-status
species is a violation of the ESA, CESA, and Section 402 and 404 of the Clean Water Act.
M&T Chico Ranch/Llano Seco Rancho would develop a plan to avoid, compensate and enhance
natural vegetation, including riparian habitats and Instream Woody Material (IWM) prior to,
during, and subsequent to construction activities.

TR-21: Potential impacts on sensitive habitats resulting from short-term, construction-related
activities. Less than significant.
Valley Riverine Aquatic Habitat
The Proposed Action/Project will remove approximately 156,000 tons of gravel from the bar on
the east bank of the Action/Project Area and also would alter approximately 1,520 feet of the
shoreline of valley riverine aquatic habitat. Valley riverine aquatic habitat is potentially used by
yellow-billed cuckoos, bald eagles, ospreys, and Swainson’s hawks for foraging and could be
affected by revetment activities. The potential effects on these species are further discussed in
subsequent sections, below. The rock toe revetment incorporates clusters of trees that provide
instream habitat components for aquatic species. Additionally, gravel removed from the bar
would be made available for future restoration activities. Some gravel used to provide access to
the gravel bar across Big Chico Creek would be left in the creek to enhance aquatic
macroinvertebrate habitat in the creek, which would indirectly benefit birds that forage in valley
riverine aquatic habitat. Therefore, construction-related impacts on valley riverine aquatic
habitat are considered less than significant.

Valley/Foothill Riparian Habitat
The dredging/material removal activities involve the removal of a portion of the gravel bar,
which is also a part of the Sacramento River and Big Chico Creek banks. To the extent possible
riparian vegetation will be avoided during gravel bar access and excavation. However, this
action would involve the limited removal of vegetation on the bank of Big Chico Creek.
Additionally, some early successional riparian vegetation (i.e., young willows) on the gravel bar
will be removed during bar excavation.
CDFG, State Parks, and the contractor for the gravel bar removal have had discussions regarding
the location and quantity of riparian vegetation that will be impacted during the project. Prior to
gravel bar excavation, the contractor, and CDFG and State Parks representatives will visit the
site to identify an access and regress route that will be located and clearly marked to minimize
damage to the riparian species. At the identified crossing site, if impacts to established
vegetation (2-3 years+) is unavoidable restoration will involve removing and setting aside the
impacted plants and surrounding soil for replanting at the site(s) of their removal upon
completion of the gravel operation. For unavoidable loss of riparian saplings, mitigation will
occur at the site of impact. Riparian habitat will be restored by the M&T Chico Ranch.
Construction activities associated with the 1,520-foot rock toe and brush revetment would
temporarily impact the entire approximately 250-foot length of existing valley/foothill riparian
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habitat on the west bank of the river, near the southern boundary of the USFWS refuge property.
The extent of habitat removal inland from the river bank is unknown, but was estimated at
approximately 100 feet (i.e., 100 feet deep inland from the bank). However, revegetation of the
area immediately upstream of the bank revetment with native valley-foothill riparian vegetation,
as well as the riparian restoration activities on the Llano Seco Rancho property would mitigate
the potential impacts to a less than significant level. Riparian vegetation restoration would be
accomplished at an approximate ratio of 2:1 (i.e., two acres of habitat will be restored for every
acre of habitat removed). Specifically, riparian tree and shrub species such as willows, alders,
and cottonwoods will be planted immediately upstream of the bank revetment, as well as
restoration/creation of 3.46 acres of valley-foothill riparian habitat on the Llano Seco Rancho.
Riparian habitat restoration activities are described in detail in Appendix F, Riparian Vegetation
and Native Grassland Mitigation Plan.
Because removed valley/foothill riparian habitat would be replaced immediately upstream of the
bank revetment and restored along Big Chico Creek, impacts on this habitat type are considered
less than significant.

Upland/Cropland
Upland/cropland habitat could potentially be disturbed by construction access activities on the
M&T Chico Ranch property on the east side of the Action/Project Area. However, no upland
cropland habitat would be removed because access would occur on existing access roads.
Access to the west bank of the Sacramento River to facilitate rock toe and brush revetment
activities would occur on existing county roads adjacent to cropland and on a maintained dirt
road through disturbed habitat on the Capay Unit of the Sacramento River National Wildlife
Refuge. Therefore, no impacts on upland/cropland habitat would occur.

Grassland
The area along the top of the west bank of the Sacramento River, east of the existing access road
is a mixture of native and non-native grassland that would be removed varying distances inland
from the river (construction would occur approximately 100 feet inland, but grasslands do not
extend 100 feet inland). A single elderberry shrub (EO8) exists on this grassland strip and could
be impacted by construction of the rock and brush to revetment. However, impacts on elderberry
shrubs are discussed specifically, below. Because grassland generally has a lower habitat value
than riparian habitat in the Central Valley of California (i.e., provides habitat for fewer species,
generally has lower species diversity, and exists in greater quantity in the Central Valley),
revegetation of removed grassland habitat would occur in a 1:1 ratio. Grassland habitat
restoration activities are described in detail in Appendix F, Riparian Vegetation and Native
Grassland Mitigation Plan. Therefore, construction-related impacts on grassland would be less
than significant.

Disturbed
Disturbed habitat within the Action/Project Area exists on access roads on both sides of the
Sacramento River, and on the spoils site located on the M&T Chico Ranch property.
Construction activities would utilize these areas to gain access to the site and as a spoils site, but
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would not further disturb these access roads. The spoils site would increase in height, but would
not reduce the already low habitat value of the site. Therefore, no additional measures to prevent
further degradation of the spoils site are incorporated into the Proposed Action/Project. Overall,
potential impacts associated with construction-related activities associated with dredging, spoils
deposition, rock and brush revetment, and construction-vehicle access are less than significant.
The overall habitat loss, and subsequent habitat restoration is presented in Table 3-8. Figure 3-4
shows the distribution of habitats and the construction-related impacts to habitats in the
Action/Project Area.
Table 3-8

Acreage/extent of impacted and restored habitat associated with the Proposed
Action/Project.

Habitat-Type
Valley Riverine Aquatic
Valley/Foothill Riparian
Upland Cropland
Grassland
Disturbed

Acres in
Action Area
65.17
29.06
23.92
34.34
12.38

Acres
Potentially
Impacted
6.86
1.73
0.00
1.75
0.00
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Acres to be
Restored
n/a
3.46
0.00
1.75
0.00
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Impacted
1,520
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n/a
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Linear Feet to be
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Figure 3-4

Impacted habitats associated with the Proposed Action/Project
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TR-22: Potential impacts on valley elderberry longhorn beetle resulting from short-term,
construction-related activities. Less than significant.
Dredging
Potential impacts on VELB associated with dredging under the Proposed Action/Project, relative
to Existing Conditions are the same as those described for the Dredging Only Alternative,
relative to Existing Conditions and are described in TR-2, above.

Spoils Deposition
Potential impacts on VELB associated with spoils deposition under the Proposed Action/Project,
relative to Existing Conditions are the same as those described for the Dredging Only
Alternative, relative to Existing Conditions and are described in TR-2, above.

Rock and Brush Revetment
Three elderberry shrubs (E05, E07, and EO8) would be directly affected (i.e., destroyed or
transplanted) by construction activities associated with the installation of the rock and brush
revetment. However, a recent visit to the Proposed Action Area by Kelley Moroney (USFWS
Assistant Refuge Manager) indicated that shrubs EO5 and E07 may have eroded into the river or
become overgrown by dense riparian vegetation. Additionally, construction activities would
occur within 100 feet of another shrub (EO60).
As part of the measures to avoid potential affects to VELB, the VELB Conservation Guidelines
include guidelines for transplanting shrubs that would otherwise be directly affected by the
Proposed Action. The shrubs that would be directly affected would be transplanted under the
supervision of the USFWS and complying with the VELB Conservation Guidelines (USFWS
1999) prior to the onset of construction activities. For each stem greater than one inch in
diameter at ground level that is transplanted, elderberry seedlings or cuttings will be planted in
the Action Area at a ratio specified in the VELB Conservation Guidelines (USFWS 1999).
Additionally, all shrubs within the Action/Project Area, including shrub EO60 will be protected
by the impact avoidance and minimization measures incorporated into the Proposed
Action/Project, as described above.

Access
Potential impacts on VELB associated with construction vehicle access under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-2, above.
Overall, construction-related activities associated with dredging, spoils deposition, rock and
brush revetment, and site access could potentially result in impacts on elderberry shrubs.
However, implementation of impact avoidance and minimization measures avoids or minimizes
potential impacts. Therefore, construction-related impacts on VELB are less than significant.
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TR-23: Potential impacts on northwestern pond turtle resulting from short-term, constructionrelated activities. Less than significant.
Dredging
Potential impacts on northwestern pond turtle associated with dredging under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-3, above.
Spoils Deposition
Potential impacts on northwestern pond turtle associated with spoils deposition under the
Proposed Action/Project, relative to Existing Conditions are the same as those described for the
Dredging Only Alternative, relative to Existing Conditions and are described in TR-3, above.

Rock and Brush Revetment
Construction activities associated with the rock and brush revetment could potentially impact
NWPT in similar ways to dredging and spoils deposition activities (e.g., direct mortality and
short-term habitat alteration). However, implementation of impact avoidance and minimization
measures included in the Proposed Action/Project, including pre-construction surveys and use of
BMPs would reduce or eliminate potential impacts on NWPT associated with the rock and brush
revetment. Additionally, incorporation of tree clusters in the rock toe revetment would increase
the amount of potential basking sites within the Action/Project Area.

Access
Potential impacts on northwestern pond turtle associated with construction vehicle access under
the Proposed Action/Project, relative to Existing Conditions are the same as those described for
the Dredging Only Alternative, relative to Existing Conditions and are described in TR-3, above.
Overall, construction-related activities associated with dredging, spoils deposition, rock and
brush revetment, and site access could potentially result in impacts on NWPT. However,
implementation of impact avoidance and minimization measures, as well as construction timing,
avoids or minimizes potential impacts. Therefore, potential construction-related impacts on
NWPT are less than significant.

TR-24: Potential impacts on bald eagle resulting from short-term, construction-related
activities. Less than significant.
Dredging
Potential impacts on bald eagles associated with dredging under the Proposed Action/Project,
relative to Existing Conditions are the same as those described for the Dredging Only
Alternative, relative to Existing Conditions and are described in TR-4, above.
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Spoils Deposition
Potential impacts on bald eagles associated with spoils deposition under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-4, above.

Rock and Brush Revetment
Potential impacts associated with rock and brush revetment would be similar to those associated
with dredging activities. Additionally, measures implemented to avoid or minimize potential
dredging-related impacts on bald eagles also would be implemented to minimize potential
impacts associated with rock and brush revetment. Specifically, pre-construction surveys would
be conducted. If nesting bald eagles are observed, USFWS would be contacted and remedial
measures implemented, as necessary.

Access
Potential impacts on bald eagles associated with construction vehicle access under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-4, above.
Overall, potential impacts on bald eagles could occur as a result of construction activities.
However, because construction activities would occur during October, outside the bald eagle
nesting period (February through July), it is unlikely that construction activities would impact
nesting individuals. As a precautionary measure incorporated into the Proposed Action/Project,
pre-construction surveys would be conducted. If nesting bald eagles are observed, USFWS
would be contacted and remedial measures implemented, as necessary. Therefore, potential
construction-related impacts on bald eagles are less than significant.

TR-25: Potential impacts on western yellow-billed cuckoo resulting from short-term,
construction-related activities. Less than Significant.
Dredging
Potential impacts on western yellow-billed cuckoos associated with dredging under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-5, above.

Spoils Deposition
Potential impacts on western yellow-billed cuckoos associated with spoils deposition under the
Proposed Action/Project, relative to Existing Conditions are the same as those described for the
Dredging Only Alternative, relative to Existing Conditions and are described in TR-5, above.
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Rock and Brush Revetment
Potential impacts associated with rock and brush revetment would be similar to those associated
with dredging activities within the 250-foot long riparian habitat along the west bank of the
Sacramento River. Specifically, potential impacts on western yellow-billed cuckoos that could
occur associated with rock and brush revetment are minimal because the species would not be
present during the construction period. Additionally, as a precautionary measure incorporated
into the Proposed Action/Project, pre-construction surveys would be conducted. If nesting
yellow-billed cuckoos are observed, USFWS and CDFG would be contacted and remedial
measures implemented, as necessary.

Access
Potential impacts on western yellow-billed cuckoos associated with construction vehicle access
under the Proposed Action/Project, relative to Existing Conditions are the same as those
described for the Dredging Only Alternative, relative to Existing Conditions and are described in
TR-5, above.
Overall, potential impacts on yellow-billed cuckoos could occur as a result of construction
activities. However, because construction activities would occur during October, outside the
summer nesting and migration period (May through September), it is unlikely that construction
activities would impact nesting individuals. As a precautionary measure incorporated into the
Proposed Action/Project, pre-construction surveys would be conducted. If nesting yellow-billed
cuckoos are observed, USFWS and CDFG would be contacted and remedial measures
implemented, as necessary. Therefore, potential construction-related impacts on bald eagles are
less than significant.

TR-26: Potential impacts on bank swallow resulting from short-term, construction-related
activities. Less than significant.
Dredging
Potential impacts on bank swallows associated with dredging under the Proposed Action/Project,
relative to Existing Conditions are the same as those described for the Dredging Only
Alternative, relative to Existing Conditions and are described in TR-6, above.

Spoils Deposition
Potential impacts on bank swallows associated with spoils deposition under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-6, above.

Rock and Brush Revetment
Potential impacts associated with rock and brush revetment include potential direct impacts on
nesting individuals, removal of potentially suitable nesting habitat, and noise-related disturbance.
Nesting individuals and suitable nesting habitat could potentially be directly impacted (i.e.,
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killed) by construction activities because the nesting colony observed during 2005 is located in a
portion of proposed bank revetment location. Noise-related impacts also could occur because
construction is proposed to occur at the bank swallow nesting colony location. However, it is
unlikely that direct impacts on individuals or noise-related impacts would occur because
construction of the Proposed Action/Project would occur during October, outside the reported
bank swallow migration and nesting periods (mid-march through mid-September). In addition,
as a precautionary measure incorporated into the Proposed Action/Project pre-construction
surveys would be conducted. If nesting bank swallows are observed, CDFG would be contacted
and remedial measures implemented, as necessary.
Impacts on bank swallow habitat would occur because 1,520 feet of known and potentially
suitable habitat would be removed in order to place the rock and brush revetment on the bank.
However, the Action/Project Proponents shall mitigate for the short-term loss of bank swallow
habitat through the acquisition and subsequent donation to USFWS of a permanent 1,520-foot
long by 600-foot wide conservation easement on the M&T Chico Ranch that has provided
habitat for bank swallow nesting colonies since 1998. The permanent easement would be in
place in perpetuity. The conservation easement will mitigate for potential impacts to bank
swallow at a rate of 2:1 due to the depth of the easement. The conservation easement is expected
to remain (e.g., continue to erode) for a minimum of ten years. Therefore, the conservation
easement will potentially be in place for several years after the revetment is removed from the
Proposed Action/Project Area (assuming that the revetment is not incorporated into the longterm solution). A detailed description of the bank swallow mitigation habitat quality and location
is provided in Appendix G, Bank Swallow Mitigation Plan.

Access
Potential impacts on bank swallows associated with construction vehicle access under the
Proposed Action/Project, relative to Existing Conditions are the same as those described for the
Dredging Only Alternative, relative to Existing Conditions and are described in TR-6, above.
Overall, potential impacts on bank swallows could occur as a result of construction activities.
However, because construction activities would occur during October, outside the spring and
summer nesting and migration periods (mid-march through mid-September), it is unlikely that
construction activities would impact nesting individuals. Additionally, as a precautionary
measure incorporated into the Proposed Action/Project, pre-construction surveys would be
conducted. If nesting bank swallows are observed, CDFG would be contacted and remedial
measures implemented, as necessary. Although direct and indirect impacts on bank swallows
would be not expected to occur, potential bank swallow habitat would be removed during
construction activity. However, the Action/Project Proponents shall mitigate for the loss of bank
swallow habitat through the acquisition of fee title or a conservation easement on riverfront
property. Although details of the specific mitigation site are not currently known, a detailed
mitigation plan shall be provided to and approved by CDFG prior to the onset of construction
activities. Therefore, potential impacts associated with construction activities would be less than
significant.
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TR-27: Potential impacts on Swainson’s hawk resulting from short-term, construction-related
activities. Less than significant.
Dredging
Potential impacts on Swainson’s hawks associated with dredging under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-7, above.

Spoils Deposition
Potential impacts on Swainson’s hawks associated with spoils deposition under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-7, above.

Rock and Brush Revetment
Potential impacts associated with rock and brush revetment include noise-related nest
abandonment and forced fledging, and removal of nesting and foraging habitat. However, nest
abandonment and forced fledging are unlikely because construction activities are anticipated to
occur during October, outside the Swainson’s hawk nesting period (March through August).
Additionally, measures implemented to avoid or minimize potential noise-related impacts on
Swainson’s hawks also would be implemented to minimize potential impacts associated with
revetment activities. Specifically, pre-construction surveys would be conducted. If nesting
Swainson’s hawks are observed, CDFG would be contacted and remedial measures
implemented, as necessary.
In addition to potential noise-related impacts, temporary conversion of grasslands to disturbed
habitat would result in a temporary loss of foraging habitat for Swainson’s hawks. It is
anticipated that approximately 1.8 acres of Swainson’s hawk foraging habitat would be
temporarily impacted by the Proposed Action/Project, which would not substantively impact the
species because the converted grassland would be restored within the Action/Project Area prior
to the onset of the subsequent nesting season. However, temporary conversion of Swainson’s
hawk foraging habitat to disturbed habitat could potentially impact a small proportion of the
population because the potential exists for some members of the species to take up year-round
residency. No occurrences of year-round resident Swainson’s hawks were found as a result of a
CNDDB query, however.

Access
Potential impacts on Swainson’s hawks associated with construction vehicle access under the
Proposed Action/Project, relative to Existing Conditions are the same as those described for the
Dredging Only Alternative, relative to Existing Conditions and are described in TR-7, above.
Overall, potential impacts on Swainson’s hawks could occur as a result of construction activities.
However, because construction activities would occur during October, outside the Swainson’s
hawk nesting period (March through August), it is unlikely that construction activities would
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impact nesting individuals. Additionally, removed nesting and foraging habitat would be
restored within the Action/Project Area prior to the onset of the subsequent nesting season. As a
precautionary measure incorporated into the Proposed Action/Project, pre-construction surveys
would be conducted. If nesting Swainson’s hawks are observed, CDFG would be contacted and
remedial measures implemented, as necessary. If resident hawks are present within the
Action/Project Area during construction activities, removal of foraging habitat could impact
those individuals, which likely are a small proportion of the population of Central Valley
Swainson’s hawks. However, there are no known occurrences of resident Swainson’s hawks
within the Action/Project Area. Therefore, potential construction-related impacts on Swainson’s
hawks would be less than significant.

TR-28: Potential impacts on white-tailed kite resulting from short-term, construction-related
activities. Less than significant.
Dredging
Potential impacts on white-tailed kites associated with dredging under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-8, above.

Spoils Deposition
Potential impacts on white-tailed kites associated with spoils deposition under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-8, above.

Rock and Brush Revetment
Potential construction-related impacts on white tailed kites associated with rock and brush
revetment would be similar to those associated with dredging activities. However, construction
activities would not impact known nest sites and would not be expected to impact nesting
individuals because construction would occur outside the white-tailed kite nesting season.
Additionally, pre-construction raptor surveys would be conducted. Any nesting activities would
be reported to USFWS and CDFG, and appropriate remedial measures would be implemented.

Access
Potential impacts on white-tailed kites associated with construction vehicle access under the
Proposed Action/Project, relative to Existing Conditions are the same as those described for the
Dredging Only Alternative, relative to Existing Conditions and are described in TR-8, above.
Overall, potential impacts on white tailed kites include direct impacts associated with killing
individuals, indirect impacts associated with habitat removal, and noise-related indirect impacts.
However, because construction activities would occur during October, outside the white-tailed
kite’s nesting period (February through August), it is unlikely that construction activities would
directly or indirectly impact nesting individuals. Additionally, removed nesting and foraging
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habitat would be restored within the Action/Project Area following construction. As a
precautionary measure incorporated into the Proposed Action/Project, pre-construction surveys
would be conducted. If nesting white-tailed kites are observed, CDFG would be contacted and
remedial measures implemented, as necessary. Therefore, potential construction-related impacts
on white-tailed kites would be less than significant.

TR-29: Potential impacts on osprey resulting from short-term, construction-related activities.
Less than significant.
Dredging
Potential impacts on ospreys associated with dredging under the Proposed Action/Project,
relative to Existing Conditions are the same as those described for the Dredging Only
Alternative, relative to Existing Conditions and are described in TR-9, above.

Spoils Deposition
Potential impacts on ospreys associated with spoils deposition under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-9, above.

Rock and Brush Revetment
Potential impacts associated with rock and brush revetment include noise-related nest
abandonment and forced fledging, and removal of nesting habitat. However, nest abandonment
and forced fledging are unlikely because construction activities are anticipated to occur during
October, outside the osprey nesting period (March through August). Additionally, it is unlikely
that construction activities associated with rock toe and tree revetment would affect the known
osprey nest because construction would occur approximately 1,000 feet from the nest.
Measures implemented to avoid or minimize potential noise-related impacts on ospreys
associated with dredging activities also would be implemented to minimize potential impacts
associated with revetment activities. Specifically, pre-construction surveys would be conducted.
If nesting ospreys hawks are observed, CDFG would be contacted and remedial measures
implemented, as necessary.

Access
Potential impacts on ospreys associated with construction vehicle access under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-9, above.
Overall, potential impacts on ospreys could occur as a result of construction activities. However,
because construction activities would occur during October, outside the osprey nesting period
(March through August), it is unlikely that construction activities would impact nesting
individuals. Additionally, removed nesting habitat would be restored within the Action/Project
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Area following construction. As a precautionary measure incorporated into the Proposed
Action/Project, pre-construction surveys would be conducted. If nesting ospreys are observed,
CDFG would be contacted and remedial measures implemented, as necessary. Therefore,
potential construction-related impacts on ospreys would be less than significant.

TR-30: Potential impacts on other migratory birds resulting from short-term, constructionrelated activities. Less than significant.
Dredging
Potential impacts on other migratory birds associated with dredging under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-10, above.

Spoils Deposition
Potential impacts on other migratory birds associated with spoils deposition under the Proposed
Action/Project, relative to Existing Conditions are the same as those described for the Dredging
Only Alternative, relative to Existing Conditions and are described in TR-10, above.

Rock and Brush Revetment
Potential impacts associated with rock and brush revetment include noise-related nest
abandonment and forced fledging, and removal of nesting and foraging habitat. Removal of
potential nesting trees within riparian habitat and potential nesting habitat for burrow nesting
species (e.g., rough winged swallow and belted kingfisher), as well as removal of grassland
habitat, could reduce the extent of migratory bird nesting and foraging in the Action/Project
Area. Additionally, construction-related noise could potentially cause nest abandonment or early
fledging.
The Action/Project area does not provide habitat for nesting migratory waterfowl. Thus,
construction-related habitat removal could only potentially impact riparian, burrowing, and
grassland nesting species. However, riparian habitat would be restored at a ratio of two acres for
every acre removed, while grassland habitat would be restored at a ratio of one acre for every
acre removed. Therefore, it is anticipated that long-term availability of nesting habitat would be
greater than pre-project levels, while grassland habitat would be equivalent to pre-project levels.
Additionally, mitigation for removal of bank swallow habitat also would mitigate for other
burrow nesting species. Therefore, potential impacts associated with habitat removal would be
less than significant.
Migratory bird nesting generally occurs from approximately February through approximately
August, depending on the species. Because construction is anticipated to occur during October,
nest disturbance, and resultant nest abandonment and early fledging are unlikely to occur as a
result of construction activities. In addition, as a precautionary measure incorporated into the
Proposed Action/Project, pre-construction migratory bird surveys would be conducted. If
nesting birds are observed, CDFG would be contacted and remedial measures implemented, as
necessary.
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Access
Potential impacts on other migratory birds associated with construction vehicle access under the
Proposed Action/Project, relative to Existing Conditions are the same as those described for the
Dredging Only Alternative, relative to Existing Conditions and are described in TR-10, above.
Overall, impacts on migratory birds could potentially occur as a result of construction activities.
However, because construction activities would occur during October, outside the outside the
general migratory bird nesting period (approximately February through approximately August),
it is unlikely that construction activities would impact nesting individuals. Additionally,
removed nesting and foraging habitat would be mitigated after construction. Furthermore, as a
precautionary measure incorporated into the Proposed Action/Project, pre-construction surveys
would be conducted. If nesting birds are observed, CDFG would be contacted and remedial
measures implemented, as necessary. Therefore, potential construction-related impacts on
nesting migratory birds would be less than significant.

Habitat Alteration
TR-31: Potential impacts on riparian habitat and other sensitive natural communities resulting
from habitat alterations over the five-year planning period, and after bank revetment removal.
Less than significant.
Approximately 6.86 acres of valley riverine aquatic habitat would be impacted as a result of
implementation of the Proposed Project/Action. Because the majority of the discussions
presented for anadromous salmonids are habitat-based analyses, these discussions also are
applicable for evaluation of effects on valley riverine aquatic habitat. In brief, implementation of
the Proposed Action/Project would temporarily remove IWM and SRA. However, brush
revetment and riparian vegetation restoration would offset these impacts by increasing IWM and
SRA to greater than pre-project levels.
The Proposed Action/Project would potentially remove 1.73 acres of valley/foothill riparian
habitat. In addition to removing riparian nesting habitat resulting from rock toe and brush
revetment, the removal of riparian habitat would discontinue recruitment of IWM and SRA,
which contribute to EFH (see discussions in Section 3.5). However, riparian habitat would be
restored at a ratio of two acres for every acre removed as described in Appendix F, Riparian
Vegetation and Native Grassland Mitigation Plan. Therefore, restoration of riparian vegetation
would offset impacts by increasing valley/foothill riparian habitat to greater than pre-project
levels. Additionally, the Proposed Action/Project includes tree clusters in and atop the
revetment, which would offset the loss of IWM and SRA (at some flows) immediately following
construction.
The Proposed Action/Project would not widen or improve existing access roads through
upland/cropland habitat. Therefore, it is unlikely that upland cropland habitat will be impacted.
The Proposed Action/Project would potentially remove 1.75 acres of grassland where it occurs
adjacent to and within a proposed staging area, and within the rock to revetment area. The loss
of grassland to provide access/staging for heavy machinery for bank revetment would reduce
habitat value within the site. However, removed grassland would be restored at a ratio of 1:1 at
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an area within the Capay Unit of the Sacramento River National Wildlife Refuge Appendix F,
Riparian Vegetation and Native Grassland Mitigation Plan. Therefore, the temporary loss of
grassland habitat would be offset by restoration, resulting in no net loss of grassland habitat.
Overall, the loss of sensitive habitat types would occur, but would be less than significant
because of implementation of appropriate mitigation measures and implementation of specific
project design elements. Specifically, removed habitat would be replaced at a ratio of 2:1 for
riparian habitat and 1:1 for grassland habitat as described in Appendix F, Riparian Vegetation
and Native Grassland Mitigation Plan. However, because the amount of IWM and SRA
available under Existing Conditions is unknown, the replacement ratio for IWM and SRA also is
not known. However, the entire length of the rock revetment would contain clusters of trees on
the revetment shelf and embedded in the revetment proper. Additionally, the area immediately
upstream of the revetment will be revegetated with native riparian shrub species (e.g., willows).
As such, IWM and SRA would be higher after implementation of the Proposed Action/Project
than pre-project levels. However, after the bank revetment is removed, it would be expected that
the bank would revert to a steep, naturally-eroding bank, and that the bank slope, instream
woody material, and sensitive habitat types would be similar to Existing Conditions. Therefore,
impacts on sensitive habitats resulting from implementation of the Proposed Action/Project
would be less than significant.

TR-32: Potential impacts on valley elderberry longhorn beetle resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action could potentially result in transplantation of several
elderberry shrubs, which would result in VELB habitat alteration. However, the shrubs would be
transplanted to an area immediately adjacent to the Action Area within the USFWS Sacramento
River National Wildlife Refuge. Therefore, following the USFWS Conservation Guidelines the
shrubs would be planted in an area where potential future effects would be minimized.
Additionally, the shrubs would be planted near other elderberry shrubs, thereby maintaining the
continuity of VELB habitat.
Subsequent to construction, the area immediately upstream of the revetment would be
revegetated with riparian shrub species, which could include elderberry shrubs, which would
avoid long-term disruptions in habitat continuity within the construction area. Additionally, by
July 2007 SRNWR, in conjunction with The Nature Conservancy and River Partners will have
planted 117,235 elderberry shrubs on 3,182 acres of refuge restoration lands, which amounts to
approximately 32 elderberry shrubs per acre.
Therefore, potential impacts on VELB resulting from habitat alterations (removal or
transplantation of up to three elderberry shrubs) over a 5-year period are less than significant.

TR-33: Potential impacts on northwestern pond turtle resulting from habitat alterations over the
five-year planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project could potentially result in long-term (5-year time
period) alterations to NWPT habitat. Specifically, backwater habitat would be removed as a
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result of gravel bar removal. However, increased IWM associated with the rock toe and brush
revetment would increase potential basking sites and velocity refuges on the west bank of the
Sacramento River, were little NWPT habitat currently exists.
Therefore, potential impacts on NWPT resulting from habitat alterations over a 5-year period are
less than significant.

TR-34: Potential impacts on bald eagle resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project would result in riparian and grassland habitat
removal, which would result in bald eagle habitat alteration. However, potential impacts would
be offset because riparian vegetation would be restored at a ratio of 2:1 and grassland habitat
would be restored at a 1:1 ratio, and monitored for success after construction activities are
completed as described in Appendix F Riparian Vegetation and Native Grassland Mitigation
Plan. Therefore, it is anticipated that, riparian habitat within the vicinity of the Action/Project
Area would be greater than pre-project levels, while grassland habitat area would be equivalent
to pre-project levels.
Therefore, potential impacts on bald eagle resulting from habitat alteration over a 5-year period
are less than significant.

TR-35: Potential impacts on western yellow-billed cuckoo resulting from habitat alterations
over the five-year planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project would result in riparian vegetation removal,
which would result in western yellow-billed cuckoo habitat alteration. However, potential
impacts would be offset because the vegetation would be restored at a ratio of 2:1 and monitored
for success after construction activities are completed as described in Appendix F, Riparian
Vegetation and Native Grassland Mitigation Plan. Therefore, it is anticipated that, riparian
habitat within the vicinity of the Action/Project Area would be greater than pre-project levels.
Therefore, potential impacts on western yellow-billed cuckoo resulting from habitat alteration
over a 5-year period are less than significant.

TR-36: Potential impacts on bank swallow resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project would remove approximately 1,520 feet of
known and potential bank swallow habitat from the Action/Project Area. Nesting individuals
were not observed during 2006. Additionally results of the Annual Bank Swallow Survey
indicate that from 1999 through 2007 estimates ranging from 50 (during 2002) to 340 (during
2001) nesting pairs were observed on the west bank of the Proposed Action Area.
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Construction of the revetment would reduce the suitability of the habitat above the revetment and
remove the opportunity for recolonization during the five-year planning period, resulting in a
short-term loss of bank swallow habitat in the Action/Project Area.
Because the Proposed Action/Project is a temporary feature identified by the Steering Committee
as having a five-year lifespan, if the revetment is removed following the five-year period, the
bank likely would become suitable for recolonization. However, the potential for the bank to
again become suitable for bank swallow recolonization after the five-year planning period would
depend on the type of permanent solution implemented by the Steering Committee. The longterm solution will undergo independent environmental review. If the revetment is incorporated
into the long-term solution or the long-term solution results in permanent loss of bank swallow
habitat, additional mitigation measures above those implemented for the Proposed Action/Project
will be identified and implemented.
Because the west bank of the Sacramento River is suitable habitat for bank swallows, and nesting
colonies often (almost annually) have been observed using the site, the Proposed Action/Project
includes measures to mitigate for the short-term loss of bank swallow habitat through the
acquisition and subsequent donation to USFWS of a permanent 1,520-foot long by 600-foot wide
conservation easement on the M&T Chico Ranch that has provided habitat for bank swallow
nesting colonies since 1998. The permanent easement would be in place in perpetuity. The
conservation easement will mitigate for potential impacts to bank swallow at a rate of 2:1 due to
the depth of the easement. The conservation easement is expected to remain (e.g., continue to
erode) for a minimum of ten years. Therefore, the conservation easement will potentially be in
place for several years after the revetment is removed from the Proposed Action/Project Area
(assuming that the revetment is not incorporated into the long-term solution). A detailed
description of the bank swallow mitigation habitat quality and location is provided in Appendix
G, Bank Swallow Mitigation Plan.
CDFG determined that the easement described in the Bank Swallow Mitigation Plan (Appendix
G) is appropriate for the short-term loss of bank swallow habitat associated with implementation
of the Proposed Action/Project. Specifically, because the rock revetment will be removed in five
years unless incorporated into the long-term project, and additional mitigation will be required if
the revetment is incorporated into the long-term solution, the permanent conservation of an equal
length of existing bank swallow habitat in perpetuity has been deemed appropriate by CDFG.

Therefore, potential impacts on bank swallow resulting from habitat alteration over a 5-year
period are less than significant.

TR-37: Potential impacts on Swainson’s hawk resulting from habitat alterations over the fiveyear planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project would result in riparian and grassland habitat
removal, which would result in Swainson’s hawk habitat alteration. However, potential impacts
would be temporary because riparian vegetation would be restored at a ratio of 2:1 and grassland
habitat would be restored at a 1:1 ratio, and monitored for success after construction activities are
completed. Therefore, it is anticipated that, over a 5-year period, riparian habitat area within the
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Action/Project Area would be greater than pre-project levels, while grassland habitat area would
be equivalent to pre-project levels.
Therefore, potential impacts on Swainson’s hawk resulting from habitat alteration over a 5-year
period are less than significant.

TR-38: Potential impacts on white-tailed kite resulting from habitat alterations over the fiveyear planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project would result in riparian and grassland habitat
removal, which would result in white-tailed kite habitat alteration. However, potential impacts
would be offset because riparian vegetation would be restored at a ratio of 2:1 and grassland
habitat would be restored at a 1:1 ratio, and monitored for success after construction activities are
completed as described in Appendix F, Riparian Vegetation and Native Grassland Mitigation
Plan. Therefore, it is anticipated that, riparian habitat within the vicinity of the Action/Project
Area would be greater than pre-project levels, while grassland habitat would be equivalent to
pre-project levels.
Therefore, potential impacts on white-tailed kite resulting from habitat alteration over a 5-year
period are less than significant.

TR-39: Potential impacts on osprey resulting from habitat alterations over the five-year
planning period, and after bank revetment removal. Less than significant.
Implementation of the Proposed Action/Project would result in riparian habitat removal, which
would result in osprey habitat alteration. However, potential impacts would be offset because
riparian vegetation would be restored at a ratio of 2:1 and monitored for success after
construction activities are completed as described in Appendix F, Riparian Vegetation and
Native Grassland Mitigation Plan. Therefore, it is anticipated that, riparian habitat within the
vicinity of the Action/Project Area would be greater than pre-project levels.
Therefore, potential impacts on osprey resulting from habitat alteration over a 5-year period are
less than significant.

TR-40: Potential impacts on other migratory birds resulting from habitat alterations over the
five-year planning period, and after bank revetment removal. Less than significant.
Potential impacts on other migratory birds, including raptor and songbird species, associated
with the dredging component of the Proposed Action/Project are the same as those described for
the Dredging Only Alternative, relative to Existing Conditions and are described in TR-20,
above
Implementation of the Proposed Action/Project would result in riparian and grassland habitat
removal, which would result in migratory bird habitat alteration. However, potential impacts
would be offset because riparian vegetation would be restored at a ratio of 2:1 and grassland
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habitat would be restored at a 1:1 ratio, and monitored for success after construction activities are
completed as described in Appendix F, Riparian Vegetation and Native Grassland Mitigation
Plan. Therefore, it is anticipated that riparian habitat within the vicinity of the Action/Project
Area would be greater than pre-project levels, while grassland habitat would be equivalent to
pre-project levels. Additionally, no migratory waterfowl nesting habitat exists within the
Action/Project Area.
Therefore, potential impacts on migratory birds resulting from habitat alteration over a 5-year
period are less than significant.

3.7.5.5

Proposed Action/Project Alternative Relative to the No Action/Project
Alternative

Comparison of the Proposed Action/Project Alternative relative to the No Action/Project
Alternative is similar, in most respects, to the comparison of the Proposed Action/Project
Alternative relative to Existing Conditions. Logically, the No Action/Project Alternative
generally would resemble Existing Conditions with respect to continuance of the existing habitat
conditions resulting from continued deposition at the gravel bar, and erosion of the west bank of
the Sacramento River in the Action/Project Area.
Comparison of the Proposed Action/Project Alternative relative to the No Action/Project
Alternative would have the same short-term, construction-related impacts as the comparison of
the Proposed Action/Project Alternative relative to Existing Conditions (see section 3.7.5.4
above). Additionally, with respect to habitat alterations over the 5-year analytical period, the
comparison of the Proposed Action/Project Alternative relative to the No Action/Project
Alternative would have similar differences regarding habitat conditions in lower Big Chico
Creek and the Sacramento River, relative to the Proposed Action/Project Alternative compared
to Existing Conditions (see section 3.7.5.1 above).
Therefore, based on the above considerations, the Proposed Action/Project Alternative, relative
to the No Action/Project Alternative would result in less than significant impacts to sensitive
terrestrial habitats and associated sensitive species. Because only relatively minor differences
would occur under the No Action/Project Alternative relative to Existing Conditions (see section
3.7.5.1 above), the impact calls and associated evaluations for terrestrial habitats and species
presented above for the Proposed Action/Project Alternative relative to Existing Conditions
would be the same for the Proposed Action/Project Alternative relative to the No Action/Project
Alternative, and are not repeated here.

3.7.6

Mitigation

The detailed mitigation program, as found within the Action Specific Implementation Plan
(ASIP) for project effects on natural communities and associated wildlife resources would be
based on the generalized mitigation measures described below and as summarized in the
Mitigation Monitoring and Reporting Plan (Appendix E). The types of effects are not expected
to change as the design is finalized, and the extent of effects is expected to be reduced through
avoidance and minimization strategies to be exercised during final design process. All
avoidance, minimization, compensation, and mitigation measures are being done to avoid or
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minimize take of listed species. Therefore the mitigation concepts described below, together
with the mitigation measures detailed in the ASIP and mitigation incorporated into the project
description are adequate to avoid potentially significant effects under both NEPA and CEQA.

3.7.6.1

No Action/Project Alternative

No mitigation required.

3.7.6.2

Dredging Only Alternative

Develop and implement a plan to avoid, minimize, and compensate for all adverse impacts on
instream, shallow-water, riparian, and SRA habitats resulting from this alternative. Disturbed
natural vegetation, communities and habitats would be restored using similar local species either
on-site or in direct proximity to the study area. A re-vegetation and monitoring plan would be
developed prior to any construction activities on the gravel bar to ensure that adverse effects to
riparian vegetation are reduced. A mitigation monitoring report would be prepared annually.
The re-vegetation and monitoring plans have been developed pursuant to the requirements of the
federal and state agencies involved.

Erosion Control Plan and Stormwater Pollution Prevention Plan
A soil erosion control plan would be prepared by M&T Chico Ranch/Llano Seco Rancho prior to
dredging activities to minimize potential effects of silt entering the river and increasing river
turbidity. The plan would be prepared and implemented before the construction phase begins.
CDFG, RWQCB, USFWS staff, and the M&T Chico Ranch/Llano Seco Rancho would review
the plan to verify that physical BMPs have been incorporated to reduce erosion and
sedimentation to the maximum extent possible and ensure compliance with this measure.
Erosion and sedimentation would be reduced to the maximum extent possible according to the
BMPs being used.

Riparian Restoration
The Dredging Only Alternative would remove young willows and potentially other young shrubs
that are located along the bank of Big Chico Creek at the temporary stream crossing location, or
potentially on the gravel bar itself. No mature riparian habitat would be removed as a result of
implementing this alternative. However, riparian habitat would be restored by the M&T Chico
Ranch at the location where shrubs were removed immediately following dredging activities.

Valley Elderberry Longhorn Beetle
Elderberry shrubs impacted as a result of this alternative would require mitigation consistent
with the 1999 USFWS Conservation Guidelines for Valley Elderberry Longhorn Beetle
(Guidelines). According to the Guidelines, complete avoidance (i.e., no adverse effects) may be
assumed when a 100-foot buffer is established and maintained around elderberry plants
containing stems measuring 1.0 inch or greater in diameter at ground level. The USFWS must
be consulted before any disturbances within the 100-foot. buffer area are considered.
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Before implementing actions that could result in the loss or degradation of occupied
habitat, conduct surveys in suitable habitat within the species’ range that could be
affected by proposed project actions to determine the presence and distribution of VELB.
Until VELB has been recovered, implement the USFWS’ guidelines for mitigating
project effects on VELB to compensate for proposed project impacts on the species.
Additionally following conditions would be implemented to minimize impacts to the existing
bushes:
Orange barrier fencing will be placed 100 feet from the drip line, where practicable, or a
minimum of 20 feet from the drip line with written USFWS concurrence, from elderberry
shrubs with one or more stems measuring 1.0 inch or greater in diameter at ground level,
and construction personnel and/or activities will avoid fenced areas;
Project proponent will employ erosion and dust control measures during all construction
activities;
No insecticides, herbicides, fertilizers, or other chemicals will be applied within 100 feet
of elderberry plants with one or more stems measuring 1.0 inch or greater in diameter at
ground level during the Project. All drainage water during and following construction
will be diverted away from the bushes;
Signs will be erected along the protective fence that describes the sensitivity of the
elderberry shrubs and the federally-listed beetle;
All construction personnel will receive environmental awareness training regarding the
elderberry shrubs, the status of the beetle, and the need to avoid the elderberry shrubs;
Any damage done to areas within 100 feet of elderberry shrubs will be restored with
native plant species and monitored by the project proponent.

Northwestern Pond Turtle
Actions proposed under this alternative have the potential to adversely affect NWPT through
direct mortality and habitat modification. In addition to the measures described in Section 2.4,
Project Commitments, the following conservation measures taken from the MSCS will be
initiated to mitigate impacts:
Where proposed project actions would adversely affect occupied habitat, enhance or
restore suitable habitat near affected areas for a restoration ratio of 1:1 for every acre of
occupied habitat affected.
To the extent practicable, capture individuals from habitat that would be affected by
proposed project actions, and relocate them to nearby suitable existing, restored, or
enhanced habitat.
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Enhancement Measures
Specific measures for enhancement of the environment consistent with the CALFED Program
include the following:
Restoration of riparian habitat SRA cover along the Sacramento River and its tributaries;
and reduction of populations of invasive non-native riparian plants

3.7.6.3

Proposed Action/Project Alternative

The Proposed Action/Project Alternative would receive the same mitigation for vegetation and
wildlife as described above for the Dredging Only Alternative, however the scope and scale of
the re-vegetation and monitoring plan would be commensurate to the effects associated with this
alternative. Figure 3-5 illustrates mitigation locations for the Proposed Action/Project.

Erosion Control Plan and Stormwater Pollution Prevention Plan
A soil erosion control plan would be prepared by M&T Chico Ranch/Llano Seco Rancho prior to
dredging activities to minimize potential effects of silt entering the river and increasing river
turbidity. The plan would be prepared and implemented before the construction phase begins.
CDFG, RWQCB, USFWS staff, and the M&T Chico Ranch/Llano Seco Rancho would review
the plan to verify that physical BMPs have been incorporated to reduce erosion and
sedimentation to the maximum extent possible and ensure compliance with this measure.
Erosion and sedimentation would be reduced to the maximum extent possible according to the
BMPs being used.

Riparian Restoration
As mitigation for loss of valley-foothill riparian habitat, M&T Chico Ranch/Llano Seco Rancho
would restore and monitor riparian habitat at a ratio of 2:1 (i.e., two acres restored for every acre
removed). The restoration activities are detailed in the vegetation restoration plan presented in
Appendix F and include riparian habitat restoration on the Capay Unit of the SNRWR and on the
Llano Seco Rancho. Specifically, approximately 0.35 acres of cottonwood-willow-sycamorealder shoreline habitat will be planted immediately upstream of the revetment and an additional
3.46 acres of valley oak-elderberry riparian woodland habitat would be created on the Llano
Seco Rancho. The small amount of habitat removed would not result in substantial
fragmentation because it is mitigated at a ratio of 2:1, which would increase riparian habitat in
the region upon reaching maturity. Additionally, the creation of twice the amount of removed
habitat offsets the temporal loss of habitat while trees and shrubs are growing to maturity.
Riparian habitat restoration locations are shown in Figure 3-5 and Figure 3-6.
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Valley Elderberry Longhorn Beetle
Elderberry Shrubs on the Capay Unit of the Sacramento River National Wildlife Refuge
Elderberry bushes impacted as a result of this alternative on lands within the Capay Unit of the
Sacramento River National Wildlife Refuge will be transplanted under the authority of the
programmatic Section 7 consultation # 1-1-98-F-13 within the Capay Unit.

Elderberry Shrubs on M&T Chico Ranch
Elderberry shrubs impacted as a result of this alternative on M&T Ranch would require
mitigation consistent with the 1999 USFWS Conservation Guidelines for Valley
Elderberry Longhorn Beetle (Guidelines). Mitigation for potential impacts occurring on
the M&T Chico Ranch as a result of implementing the Proposed Action/Project is the
same as the mitigation for the Dredging Only Alternative and is presented in Section
3.7.6.2, above.
Bald Eagle
This alternative has the potential to affect bald eagle by nesting disturbance, and/or adversely
modifying suitable nesting and wintering habitat. In addition to the measures described in
Section 2.4, Project Commitments, the following conservation measures taken from the MSCS
will be incorporated to mitigate impacts:
Avoid or minimize construction- and recreation-related disturbances that could be
associated with implementing proposed project actions within 0.5 mile of active nest sites
during the nesting period (February-July).
Avoid proposed project actions that could result in the loss of traditional nesting trees or
degradation of natural habitat within 0.5 mile of traditional nest trees.
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Figure 3-5

Location of Riparian Habitat Restoration at the Capay Unit SRNWR
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Figure 3-6

Location of the Riparian Habitat Restoration on the Llano Seco Rancho
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Western yellow-billed cuckoo
This alternative has the potential of affecting western yellow-billed cuckoo by nesting
disturbance, and/or adversely modifying suitable nesting habitat. In addition to the measures
described in Section 2.4, Project Commitments, the following conservation measures taken from
the MSCS will be incorporated to mitigate impacts:
Before implementing actions that could result in take or the loss or degradation of
occupied habitat, conduct surveys in suitable habitat within portions of the species’ range
that proposed project actions could affect to determine the presence and distribution of
the species.
Avoid or minimize actions that could degrade or result in the loss of suitable nesting
habitat within the species current and historical range.
Avoid proposed project actions near active nest sites that could result in disturbance
during the breeding period (May-August).

Bank Swallow
The proposed project will affect bank swallows by temporarily altering 1,520 feet of known and
potential bank swallow habitat. In addition to the measures described in Section 2.4, Project
Commitments, the following conservation measures taken from the MSCS will be incorporated
to mitigate impacts:
Before implementing actions that could result in take or the loss or degradation of
occupied habitat, conduct surveys in suitable habitat within portions of the species’ range
that proposed project actions could affect to determine the presence and distribution of
the species.
Avoid actions near active colonies from April through August.
To the extent practicable, avoid actions that would create suitable, but temporary, nesting
habitat that could create population sinks by attracting bank swallows, or implement
additional actions to render such habitat unattractive to bank swallows.
Coordinate permanent protection and restoration of channel meander belts and existing
bank swallow colonies with other Federal and State programs (e.g., the Senate Bill [SB]
1086 program and the COE Sacramento and San Joaquin Basin Comprehensive Study),
Federal and State refuges, and private landowners via fee title or conservation easement
in the affected reach (RM 169-199, Butte City to Hamilton City). Coordination would
avoid conflicts among management objectives and identify opportunities for achieving
multiple management objectives.
The Conservation Prescriptions and Guidelines for bank swallow as outlined in the MSCS states,
“allow reaches of the Sacramento River and its tributaries that are unconfined by flood control
measures (i.e., bank revetment and levees) to continue to meander freely, thereby creating bank
nesting substrates through the process of bank erosion”. Under the MSCS, for species
designated as “r” species such as the bank swallow, CALFED will make specific contributions
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toward the recovery of the species for which CALFED actions affect only a limited portion of
the species’ range and/or CALFED actions have limited effects on the species (CALFED 2000b).
The objective of contributing to a species recovery implies that CALFED will undertake some of
the actions under its control and within its scope that are necessary to recover the species. When
a species has a recovery plan, CALFED may implement plan measures that are within the
CALFED Problem Area, and measures that are outside the Problem Area. For species without a
recovery plan, such as the bank swallow, CALFED implements specific conservation measures
that will benefit the species per the MSCS (CALFED 2000b).
In addition to the Conservation Prescriptions and Guidelines for bank swallow as outlined in the
MSCS, the Project/Action Proponents shall mitigate for the temporary loss of bank swallow
habitat through the acquisition and subsequent donation to USFWS of a permanent 1,520-foot
long by 600-foot wide conservation easement on the M&T Chico Ranch that has provided
habitat for bank swallow nesting colonies since 1998. The permanent easement would be in
place in perpetuity. The conservation easement will mitigate for potential impacts to bank
swallow at a rate of 2:1 due to the depth of the easement. The conservation easement is expected
to remain (e.g., continue to erode) for a minimum of ten years. Therefore, the conservation
easement will potentially be in place for several years after the revetment is removed from the
Proposed Action/Project Area (assuming that the revetment is not incorporated into the longterm solution). A detailed description of the bank swallow mitigation habitat quality and
location is provided in Appendix G, Bank Swallow Mitigation Plan.
CDFG determined that the permanent easement described in the Bank Swallow Mitigation Plan
(Appendix G) is appropriate for the short-term loss of bank swallow habitat associated with
implementation of the Proposed Action/Project. Specifically, because the rock revetment will be
removed in five years unless incorporated into the long-term project, and additional mitigation
will be required if the revetment is incorporated into the long-term solution, the permanent
conservation of an equal length of existing bank swallow habitat in perpetuity has been deemed
appropriate by CDFG.

Swainson’s Hawk
This alternative has the potential of affecting Swainson’s hawk by nesting disturbance. To avoid
and minimize potential impacts to nesting Swainson’s hawks, CDFG-recommended, protocollevel surveys should be conducted by a qualified biologist per the Recommended Timing and
Methodology for Swainson’s Hawk Nesting Surveys in California’s Central Valley prior to
construction. If no active nests are found within 0.5 mile of the project site following surveys,
construction can proceed without any further mitigation.
Before implementing actions that could result in take or the loss or degradation of
occupied habitat, conduct surveys in suitable habitat within portions of the species’ range
that proposed project actions could affect to determine the presence and distribution of
the species.
Avoid or minimize actions near locations that support high densities of nesting pairs that
could adversely affect high value foraging and nesting habitat.
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Avoid or minimize actions within 5 miles of active nest sites that could result in
disturbance during the breeding period (April-September).
To the extent consistent with proposed project objectives, adhere to CDFG Region II
mitigation guidelines for avoiding or minimizing impacts of actions on the Swainson’s
hawk.

White-tailed Kite
The proposed project has the potential of affecting white-tailed kite by disturbing nesting, and/or
adversely modifying suitable nesting habitat. In addition to the measures described in Section
2.4, Project Commitments, the following conservation measures taken from the MSCS will be
incorporated to mitigate impacts:
Before implementing proposed project actions that could result in the loss or degradation
of occupied nesting habitat or disturbance to nesting pairs, conduct surveys in suitable
nesting habitat within the breeding range of the white-tailed kite to locate active nest
sites.
Avoid or minimize disturbances to nesting pairs that could be associated with
implementing proposed project actions within 0.25 mile of active nest sites during the
nesting period (February-July).
Avoid or minimize proposed project actions that could result in the loss of traditional
nesting trees.
If suitable habitat is determined to be present during field surveys, restore or enhance
suitable nesting habitat near affected areas for occupied nesting habitat that is converted
to unsuitable nesting habitat as a result of the proposed project actions for a 2:1 ratio of
mitigation. Restored or enhanced compensation habitat should be located in areas that
support nesting pairs near valley oak woodlands.
To the extent consistent with ERP objectives, enhance and restore natural habitats and
agricultural habitats adjacent to occupied nesting habitats to create a buffer zone of
natural habitat. This buffer zone would protect nesting pairs from adverse effects that
could be associated with future changes in land use on nearby lands and provide foraging
and nesting habitat suitable for the natural expansion of populations.
To the extent consistent with ERP objectives, manage restored or enhanced habitats
under the ERP to maintain desirable rodent populations and minimize impacts associated
with rodent control.

Osprey
This alternative has the potential of affecting osprey by disturbing nesting, and/or adversely
modifying suitable nesting habitat. In addition to the measures described in Section 2.4, Project
Commitments, the following conservation measures taken from the MSCS will be initiated to
mitigate impacts:
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Before implementing proposed project actions that could result in the loss or degradation
of occupied nesting habitat or disturbance to nesting pairs, conduct surveys in suitable
nesting habitat within the breeding range of the osprey to locate active nest sites.
Avoid or minimize disturbances to nesting pairs that could be associated with
implementing proposed project actions within 0.25 mile of active nest sites during the
nesting period (February-July).
Avoid or minimize proposed project actions that could result in the loss of traditional
nesting trees.
Northwestern Pond Turtle
Mitigation for potential impacts to northwestern pond turtles occurring on the M&T
Chico Ranch as a result of implementing the Proposed Action/Project is the same as the
mitigation for the Dredging Only Alternative and is presented in Section 3.7.6.2, above.
Enhancement Measures
Specific measures for enhancement of the environment consistent with the CALFED Program
include the following:
Restoration of riparian habitat SRA cover along the Sacramento River and its tributaries;
and reduction of populations of invasive non-native riparian plants.
Reduction in the adverse effects of diversions on fish.

3.8

CULTURAL RESOURCES

3.8.1

Existing Conditions

Several surveys for archaeological and cultural resources have been conducted within the action
area as part of the currently proposed action and past actions such as the Cultural Resource
Management Plan for the Capay Unit of the Sacramento River National Wildlife Refuge (White,
et. al. 2003), the Sacramento River Water Intake Stream Channel Maintenance (M&T Chico
Ranch et al. 1991), the M&T/Parrott Pumping Plant and Fish Screen Project (Jones and Stokes
1996) and the Archaeological Survey Report for the M&T Ranch Bank Stabilization (Gallaway
Consulting, 2005).
Four isolates have been recorded in proximity to the Action Area as identified through the
records searches at the Northeast Information Center:
1. SRNC Iso-025M is a modified trailer frame that rests on a cement pad. The frame is
attached to uprights that support the frame over the water. It is recorded as a possible
pump frame (See Appendix C).
2. SRNC I-027M is a split cobble core with 2 unidirectional flakes driven from an exposed
platform (See Appendix C).
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3. MT-JSA-2 is an existing pump station located on the banks of Big Chico Creek.
4. MT-JSA-1 is a prehistoric site located near the Phelan Canal.
As part of the Archaeological Survey Report produced by Gallaway Consulting, Inc. a records
search at the Northeast Information Center was conducted on August 10, 2005 and survey of the
bank stabilization site was examined using general survey techniques on September 14, 2005.
The majority of the bank stabilization area had visibility of 100%. The project was surveyed
using transects of 15 – 20 meters. No cultural resources were identified during the survey of the
site. No evidence of the previously recorded isolates was identified.
As part of the ASR completed for the bank stabilization site, consultation with local Native
American groups was completed per the requirements of Section 106 of the National Historic
Preservation Act. There were no concerns identified by the consulted groups during the process.
Additionally, CALFED, utilizing the Cultural Resource Management Plan for the Capay Unit of
the Sacramento River National Wildlife Refuge, completed a CEQA analysis for restoration and
maintenance activities, including roadways, on the Capay Unit. No archeological sites were
encountered on the Capay Unit during a 2002 survey. The Cultural Resource Management Plan
and the Final EIR Sacramento River-Chico Landing Subreach Habitat Restoration Project (2005)
address and describe provisions of NEPA/CEQA and Section 106 of the National Historic Act of
1966.
While the bank stabilization area has received both project specific and programmatic cultural
resources evaluations and Section 106 consultation in 2005, Section 106 compliance for the
dredging area was completed in 2001.

3.8.2

Regulatory Setting

The following section describes applicable laws, regulations, and standards pertaining to cultural
resources associated with the proposed project.
Under State and Federal law, effects to significant cultural resources – archaeological remains,
historic-period structures, and traditional cultural properties – must be considered as part of the
environmental analysis of a proposed project. Criteria for defining significant cultural resources
are stipulated in the National Historic Preservation Act of 1966, as amended (NHPA; 16 U.S.C.
470 et seq.) and the California Environmental Quality Act (CEQA, revised 2005).
Under the NHPA, the lead Federal agency must consider effects to eligible or potentially eligible
properties from the proposed undertaking, in consultation with the State Historic Preservation
Officer (SHPO). This includes identification (usually through archival research, field inventories,
public interpretation, and/or test evaluations) of cultural properties eligible for the NRHP,
assessment of potential adverse effects to eligible properties, and development of mitigation
measures to offset those effects. The new regulations emphasize consultation with appropriate
Native American communities, in the case of prehistoric or ethnographic properties, or
traditional cultural properties, and the preparation of Memoranda of Agreement (MOA) among
all involved agencies and parties.
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Under CEQA, the lead non-Federal agency (State, county, city, or other) must consider potential
effects to important or unique cultural resources. While the language is somewhat different
between NHPA and CEQA, the definitions of eligible properties and of adverse impacts are
essentially the same. Evaluations under CEQA consider a resource’s potential eligibility to the
California Register of Historical Resources.
Preserving the culture and history of our nation’s past are the goals of regulations that include the
American Antiquities Act of 1906, Historic Sites Act of 1935, National Historic Preservation Act
(NHPA) of 1966, NEPA of 1969, Archaeological and Historic Preservation Act of 1974,
American Indian Religious Freedom Act, Archeological Resource Protection Act of 1979,
President’s April 29, 1994 Memorandum, Executive Order 13007, the United States Trust
Responsibility to Indian Tribes. Similar State regulations protect archeological, paleontological,
and historical sites and specifically provide for identification and protection of traditional Native
American gathering and ceremonial sites on state land (EWA 2005). These organizations and
individuals are integral in identifying issues related to historic properties that may be affected by
the Proposed Action/Project.

3.8.2.1

Federal Regulations

American Antiquities Act of 1906
The American Antiquities Act of 1906 (34 Stat. 225) authorizes the President of the United
States to designate objects or areas of historic or scientific interest on lands owned or controlled
by the United States as National Monuments. The Act requires that a permit be obtained for
examination of ruins, excavation of archaeological sites and the gathering of objects of antiquity
on lands under the jurisdiction of the Secretaries of Interior, Agriculture, and Army, and
provided penalties for violations.

Historic Sites Act of 1935
The Historic Sites Act of 1935 (49 Stat. 666), as amended by Public Law 89-249 in 1965 (79
Stat. 971) declares it a national policy to preserve historic sites and objects of national
significance, including those located on refuges. The Act provides procedures for the
designation, acquisition, administration and protection of such sites. Among other things,
National Historic and Natural Landmarks are designated under authority of this Act. As of 1989,
31 national wildlife refuges contained such sites.

Natural Historic Preservation Act
The NHPA of 1966, as amended, is the principal legislation that guides cultural resource
management for federal agencies. Section 106 of the NHPA requires that federal agencies take
into account the effects of an undertaking on historic properties listed or eligible for listing on the
NRHP. The Section 106 review process is described in 36 CFR 800. The five steps in this
process include: (1) initiation of the Section 106 process by identifying interested parties and an
area of potential effect (APE); (2) identification and evaluation of historic properties within the
APE; (3) assessment of the effects of the undertaking on historic properties within the APE; (4)
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preparation of an agreement document to address any identified adverse effects on historic
properties within the APE; and (5) receipt from the Advisory Council on Historic Preservation
(ACHP) of comments on the agreement or results of consultation. The Section 106 process
requires consultation though each phase with the SHPO, Indian tribes, and interested parties.

National Environmental Policy Act
The NEPA of 1969 declares that it is the policy of the federal government to preserve important
historical and cultural properties that represent our national heritage. NEPA requires
consideration of adverse impacts to resources in the planning process for federal projects or
privately initiated undertaking on federal lands or that require federal licensing, permits, or
funding.

Archaeological and Historic Preservation Act of 1974
Public Law 86-523, approved June 27, 1960, (74 Stat. 220) as amended by Public Law 93-291,
approved May 24, 1974, (88 Stat. 174) to carry out the policy established by the Historic Sites
Act of 1935, directs Federal agencies to notify the Secretary of the Interior whenever they find a
Federal or Federally assisted, licensed or permitted project may cause loss or destruction of
significant scientific, prehistoric or archaeological data. The Act authorizes use of appropriated,
donated or transferred funds for the recovery, protection and preservation of such data.

American Indian Religious Freedom Act
This Act became law on August 11, 1978 (Public Law 95-341, 42 U.S.C. 1996 and 1996a, as
amended) and establishes a policy for the United States to protect and preserve American Indians
inherent right of freedom to believe, express, and exercise the traditional religions of the
American Indian, Eskimo, Aleut, and Native Hawaiians, including but not limited to access to
sites, use and possession of sacred objects, and the freedom to worship through ceremonials and
traditional rites. The Act also authorizes the President to direct the various Federal departments,
agencies, and other instrumentalities responsible for administering relevant laws, to evaluate
their policies and procedures in consultation with native traditional religious leaders in order to
determine appropriate changes necessary to protect and preserve Native American religious
cultural rights and practices.

Archeological Resource Protection Act of 1979
Public Law 96-95, approved October 31, 1979, (93 Stat. 721) largely supplanted the resource
protection provisions of the Antiquities Act for archaeological items. This Act establishes
detailed requirements for issuance of permits for any excavation for or removal of archaeological
resources from Federal or Indian lands. It also establishes civil and criminal penalties for the
unauthorized excavation, removal, or damage of any such resources; for any trafficking in such
resources removed from Federal or Indian land in violation of any provision of Federal law; and
for interstate and foreign commerce in such resources acquired, transported or received in
violation of any state or local law.
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President’s April 29, 1994 Memorandum – Engagement of Federally Recognized Tribal
Governments in the Planning and Development of Projects
On April 29, 1994, President Clinton signed a memorandum outlining the principles that
executive departments and agencies, including every component bureau and office, were to
follow in their interactions with Native American tribal governments. The memorandum states
that in order to ensure that the rights of sovereign tribal governments are fully respected,
executive branch activities are to be guided by the following: (1) the head of each executive
department and agency shall be responsible for ensuring that the department or agency operates
within a government-to-government relationship with federally recognized tribal governments;
(2) each executive department and agency shall consult, to the greatest extent practical and to the
extent permitted by law, with tribal governments prior to taking actions that affect federally
recognized tribal governments; (3) all such consultations are to be open and candid so that all
interested parties may evaluate for themselves the potential impact of relevant proposals; (4)
each executive department and agency shall assess the impact of federal government plans,
projects, programs, and activities on tribal trust resources and assure that tribal government
rights and concerns are considered during the development of such plans, projects, programs, and
activities; (5) each executive department and agency shall take appropriate steps to remove any
procedural impediments to working directly and effectively with tribal government rights of the
tribes; and (6) each executive department and agency shall work cooperatively with other federal
departments and agencies to enlist their interest and support in cooperative efforts, where
appropriate, to accomplish the goals of this memorandum.

Indian Trust Assets
In accordance with the Presidential Memorandum of April 29, 1994, agencies assess the impacts
of programs on tribal trust resources and tribal governmental rights and concerns. Agencies
must actively engage federally recognized tribal governments and consult with such tribes on a
government-to-government level before taking actions that affect those governments.

Executive Order 13007 – Indian Sacred Sites
Executive Order 13007, signed by President Clinton on May 24, 1996, mandates that each
executive branch agency with statutory or administrative responsibility for the management of
federal lands shall, to the extent practical, permitted by law, and not clearly inconsistent with
essential agency functions: (1) accommodate access to and ceremonial use of Indian sacred sites
by Indian religious practitioners; and (2) avoid adversely affecting the physical integrity of such
sacred sites. Where appropriate, agencies shall maintain the confidentiality of sacred sites.

United States Trust Responsibility to Indian Tribes
The unique and distinctive political relationship between the United States and Indian tribes is
defined by treaties, statutes, executive orders, judicial decisions, and agreements, and
differentiates tribes from other entities that deal with, or are affected by, the federal government.
The relationship has given rise to a special federal trust responsibility, involving the legal
responsibilities and obligations of the United States toward Indian tribes and the application of
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fiduciary standards of due care with respect to Indian lands, tribal trust resources, and the
exercise of tribal rights.

3.8.2.2

State Regulations

Title 14 California Code of Regulations, Section 15064.5 and Section 15126.4 (b)
Under Title 14 of the CCR, CEQA requires that public or private projects financed or approved
by public agencies be assessed to determine the effects of the project on historical resources. The
CEQA statues define historical resources to include the following: (1) The resource is listed in or
determined eligible for listing in the CRHR; (2) 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 resources 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 (3) The lead agency determines the resource to be
significant, as supported by substantial evidence in light of the whole record (Title 14 CCR
15064.5[a]).
Generally, a resource shall be considered by the lead agency to be “historically significant” if the
resource meets the criteria for listing on the CRHP. CEQA statutes also state that if
implementation of a project would result in significant effects on historical resources, alternative
plans or mitigation measures must be considered (Title 14 CCR 15126.4 (b)).

State Historic Preservation Office Coordination
Cultural resources in California are regulated by the SHPO, which was established by the NHPA
of 1966. This office is responsible for administering preservation programs established by state
and federal law, including the NHPA, the Archeological and Historic Preservation Act (P.L. 93
291), the American Indian Religious Freedom Act (P.L. 96-34), and the Archeological Resources
Protection Act (P.L. 96-95). Under Section 106 of the NHPA and CEQA, the SHPO, in
conjunction with state and federal agencies, identifies resources that may be eligible for inclusion
in the NRHP. If a project may affect a historic site, the SHPO must review the project impacts to
that site and the proposed mitigation measures to reduce the significance of the impact. During
this process, SHPO’s Native American Coordinator ensures that Native American concerns for
archeological sites and other cultural properties are also considered.

3.8.3
3.8.3.1

Effects
Significance Criteria

Any adverse effects on cultural resources that are listed or eligible for listing on the National
Register of Historic Places (NRHP) are considered to be significant. Effects are considered to be
adverse if they:
Alter, directly or indirectly, any of the characteristics of a cultural resource that qualify
that resource for the NRHP so that the integrity of the resource's location, design, setting,
materials, workmanship, feeling, or association is diminished.
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In California, effects to a historic resource or unique archaeological resource are considered to be
adverse if they:
Materially impair the significance of a historical or archaeological resource.

3.8.3.2

No Action/Project Alternative

No construction is anticipated under the No Action/Project alternative. Existing conditions would
remain the same under the no action alternative.

3.8.3.3

Dredging Only Alternative

The Archaeological Survey Reports previously conducted for the area that would be impacted by
this alternative concluded that there would be no known affect on archaeological resources
within the surveyed area. There is the potential for unknown cultural and/or historical resources
to be disturbed or uncovered during construction activities.

3.8.3.4

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

The Archaeological Survey Reports previously conducted for the area that would be impacted by
this alternative concluded that there would be no known affect on archaeological resources
within the surveyed area. There is the potential for unknown cultural and/or historical resources
to be disturbed or uncovered during construction activities.

3.8.4

Mitigation

The mitigation program for project effects on cultural resources would be based on the
mitigation measures described below. The types of effects are not expected to change as the
design is finalized, and the extent of effects is expected to be reduced through avoidance and
minimization strategies to be exercised during final design process. Therefore the mitigation
measures below, together with the mitigation incorporated into the project description, are
adequate to avoid potentially significant effects under both NEPA and CEQA.

3.8.4.1

No Action/Project Alternative

None required.

3.8.4.2

Dredging Only Alternative

A note shall be placed on the construction plans that states the following:
Should any cultural resources, such as structural features, unusual amounts of bone or shell,
artifacts, human remains, or architectural remains be encountered during any development
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activities, work shall be suspended and a qualified archaeologist shall be consulted to develop, if
necessary, further mitigation measures to reduce any archaeological impact to a less than
significant level before construction continues. Such measures could include (but would not be
limited to) researching and identifying the history of the resource(s), mapping the location, and
photographing the resource. In addition, pursuant to Section 5097.98 of the State Public
Resources Code, and Section 7050.5 of the State Health Code, in the event of the discovery of
any human remains, all work is to stop and the County Corner shall be immediately notified. If
the remains are determined to be Native American, guidelines of the Native American Heritage
Commission shall be adhered to in the treatment and disposition of the remains.

3.8.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

The mitigation required for this alternative would be the same as described for the Dredging
Only Alternative.

3.9
3.9.1

WATER RESOURCES AND QUALITY
Existing Conditions

The proposed project would be located on the Sacramento River about 5 miles southwest of
Chico. The Sacramento River is the largest river in California, originating in the Cascade and
Siskiyou mountains of northern California and terminating in the Sacramento-San Joaquin Delta
(Delta). Several major tributaries, including the upper Sacramento, Pit, Feather, Yuba, and
American Rivers, contribute to flow in the Sacramento River. Flow also is contributed to the
Sacramento River by a large number of smaller tributaries, including Cottonwood, Battle, Butte,
Mill, Deer, and Thomas Creeks.
Base flow levels in the Sacramento River are controlled by releases from Shasta Dam and, to a
lesser extent, from Oroville Dam. These releases are adjusted to meet downstream requirements
for water supply; Delta water quality, fish, and wildlife habitat maintenance; flood control; and
other beneficial uses in accordance with numerous legal and regulatory requirements. In spite of
upstream regulation, however, flow conditions in the Sacramento River follow a well defined
seasonal pattern. The Department of Water Resources (DWR) and the U.S. Geological Survey
(USGS) measure flows in the Sacramento River at several locations, including the Hamilton City
gauge station; this is about 8 miles upstream of the proposed project site. The average
Sacramento River flow at that station, calculated using 26 years of flow data (1968-1994), is
13,007 cubic feet per second (cfs). The low flow measured at this station is 2,710 cfs; the highest
measured flow is 159,000 cfs.

3.9.1.1

Surface Water Quality

Water quality data for the Sacramento River are collected by several agencies, including DWR,
USGS, and the RWQCB, as part of the various monitoring programs and special studies. Based
on available data, water in the Sacramento River in the discharge area can be classified as
relatively soft moderately alkaline, containing low to moderate concentrations of total dissolved
solids (TDS), and containing low concentrations of total suspended solids (TSS). Three years of
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monthly turbidity data, measured at Hamilton City, reveal that the turbidity of the Sacramento
River ranges between 1 nephelometric turbidity unit (NTU) and 270 NTU (U.S. Geological
Survey 1993), varying somewhat according to river flow. During September and October when it
is assumed that instream work related to proposed project construction would occur, the median
and mode of the turbidity values are both 3 NTU. Overall, the water quality of the Sacramento
River near the study area is good to excellent.

3.9.1.2

Groundwater Hydrology

A review of geologic maps prepared by the USS indicates that wells in the Chico Area probably
obtain water from alluvial deposits associated with the Sacramento River (Red Bluff Formation).
Groundwater recharge occurs primarily from the Sacramento Rover, with seasonal contributions
from Coast Range and Cascade Range tributaries and general surface runoff.
A geotechnical investigation conducted in 1990 at the Chico Water Pollution Control Plant,
about 1.5 miles from the site of the proposed project indicated that the shallow groundwater
aquifer ranged from 1-7 feet below the ground surface. However, appreciable amounts of water
did not flow into borings until a depth of 5-10 feet.

3.9.1.3

Groundwater Quality

Groundwater in the project area generally is considered good based on a USGS water quality
survey of the Sacramento valley (U.S. Geological Survey 1978). Groundwater is characterized as
calcium-magnesium-carbonate water, generally low in sulfates and chlorides, and having
moderate dissolved mineral content with a low sodium absorption ratio. In some areas in the
basin, groundwater quality is poor as a result of drainage from small streams originating in the
Coast Range, where the geologic formations, primarily deformed and tilted marine shale,
siltstone, and sandstone, often produce saline springs and stream with high levels of TDS.

3.9.2

Regulatory Setting

The following section describes applicable laws, regulations, and standards regarding surface
and groundwater.

3.9.2.1

Clean Water Act

The Clean Water Act (CWA) is a comprehensive set of statutes aimed at restoring and
maintaining the chemical, physical and biological integrity of the nation's waters. The CWA is
the foundation of surface water quality protection in the United States3. The CWA does not
directly address groundwater or water quantity issues.
Initial authority for the implementation and enforcement of the CWA rests with the USEPA;
however, this authority can be exercised by states with approved regulatory programs, and, in
California, this authority is exercised by the SWRCB and the RWQCB. The CWA contains a
3

http://www.epa.gov/watertrain/cwa/
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variety of regulatory and non-regulatory tools to significantly reduce direct pollutant discharges
into waters of the United States, to finance municipal wastewater treatment facilities, and to
manage polluted runoff. These tools are employed to achieve the broader goal of restoring and
maintaining the chemical, physical, and biological integrity of the nation's waters so that they
can support "the protection and propagation of fish, shellfish, and wildlife and recreation in and
on the water."

Section 401 of the Clean Water Act
Section 401 of the CWA (33 U.S.C. § 1311) prohibits the discharge of any pollutants into
navigable waters, except as allowed by permit issued under sections 402 and 404 of the CWA
(33 USC § 1342 and 1344). If new structures (e.g., treatment plants) are proposed, that would
discharge effluent into navigable waters, relevant permits under the CWA would be required for
the Project applicant(s). Section 401 requires any applicant for an individual USACE dredge and
fill discharge permit to first obtain certification from the State that the activity associated with
dredging or filling would comply with applicable State effluent and water quality standards.
This certification must be approved or waived prior to the issuance of a permit for dredging and
filling.

Section 404 of the Clean Water Act
Section 404 of the CWA authorizes the USACE to issue permits to regulate the discharge of
“dredged or fill materials into waters of the United States” (33 U.S.C. § 1344). Should activities
such as dredging or filling of wetlands or surface waters be required for Project implementation,
then permits obtained in compliance with CWA section 404 would be required for the Project
applicant(s).

3.9.2.2

State Reclamation Board Encroachment Permit

Under California Water Code Sections 8534, 8608, 8609, and 8710 -8723, the California State
Reclamation Board is tasked with enforcing appropriate standards for the construction,
maintenance and protection of adopted flood control plans. The adopted plan of flood control
under the jurisdiction and authority of the Reclamation Board includes the Sacramento and San
Joaquin rivers and their tributaries, distributaries, and designated floodways. A Reclamation
Board Encroachment Permit must be obtained prior to initiating any activity, including
excavation and construction, removal or planting of landscaping, within floodways, levees, and
10 feet landward of the landside of levee toes. Additionally, activities located outside of the
adopted plan of flood control but which may foreseeably interfere with the functioning or
operation of the plan of flood control also is subject to a permit of the Reclamation Board.
Because the original project to relocate the M&T Chico Ranch Pumping Facility to the
Sacramento River was constructed pursuant to a State Reclamation Board encroachment permit,
and the Proposed Action/Project is being implemented to maintain the use of the facility, the
State Reclamation Board and State Lands Commission issued letters authorizing the construction
of the rock and brush revetment.
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3.9.2.3

Surface Water Treatment Rule

In 1989, the Surface Water Treatment Rule (SWTR) was adopted in response to concerns over
the presence of high concentrations of pathogenic organisms in source surface waters (USEPA
1989, Final Surface Water Treatment Rule, Federal Register 54, 124, 27486). The California
Surface Water Treatment Rule (California's SWTR), which implements the Federal SWTR
within California, became effective in June 1991 (see California Safe Drinking Water Act
discussion below).
Amendments to the Safe Drinking Water Act in 1996 require the USEPA to develop rules to
balance the risks between microbial pathogens and DBPs. The Interim Enhanced Surface Water
Treatment Rule amends the existing Surface Water Treatment Rule to strengthen microbial
protection, including provisions specifically to address Cryptosporidium, and to address risk
trade-offs with disinfection byproducts (EPA Website 2006a). The Interim Enhanced Surface
Water Treatment Rule applies to public water systems that use surface water or groundwater
under the direct influence of surface water (GWUDI) and serve at least 10,000 people. In
addition, states are required to conduct sanitary surveys for all surface water and GWUDI
systems, including those that serve fewer than 10,000 people. The final rule includes treatment
requirements for waterborne pathogens, e.g., Cryptosporidium. In addition, systems must
continue to meet existing requirements for Giardia lamblia and viruses. Specifically, the rule
includes:
Maximum contaminant level goal (MCLG) of zero for Cryptosporidium.
2-log Cryptosporidium removal requirements for systems that filter.
Strengthened combined filter effluent turbidity performance standards.
Individual filter turbidity monitoring provisions.
Disinfection profiling and benchmarking provisions.
Systems using ground water under the direct influence of surface water now subject to
the new rules dealing with Cryptosporidium.
Inclusion of Cryptosporidium in the watershed control requirements for unfiltered public
water systems.
Requirements for covers on new finished water reservoirs.
Sanitary surveys, conducted by states, for all surface water systems regardless of size.
Additionally, Congress approved a second phase of rule amendments including the Long Term 2
Enhanced Surface Water Treatment Rule (LT2) (71 FR 654 (January 5, 2006)) and the Stage 2
Disinfection Byproduct Rule (71 FR 388 (January 4, 2006)). The LT2 rule supplements existing
regulations by targeting additional Cryptosporidium treatment requirements to higher risk
systems. This rule also contains provisions to reduce risks from uncovered finished water
reservoirs and to ensure that systems maintain microbial protection when they take steps to
decrease the formation of disinfection byproducts that result from chemical water treatment
(EPA Website 2006b). The Stage 2 DBP rule is one part of the Microbial and Disinfection
Byproducts Rules, which are a set of interrelated regulations that address risks from microbial
pathogens and disinfectants/disinfection byproducts. The Stage 2 DBP rule focuses on public
health protection by limiting exposure to DBPs, specifically total trihalomethanes and five
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haloacetic acids, which can form in water through disinfectants used to control microbial
pathogens. This rule will apply to all community water systems and nontransient noncommunity
water systems that add a primary or residual disinfectant other than ultraviolet (UV) light or
deliver water that has been disinfected by a primary or residual disinfectant other than UV (EPA
Website 2006b).

3.9.2.4

Section 1602 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 DFG in a Lake or Streambed Alteration Agreement under Section 1602 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 any work done within the annual high-water
mark of a wash, stream, or lake that contains or once contained fish and wildlife, or that supports
or once supported riparian vegetation.

3.9.2.5

Porter-Cologne Act

The Porter-Cologne Act, enacted in 1969 and amended in 2005, specifies requirements for water
quality protection in California. Under the Porter-Cologne Act, California is required to adopt
water quality policies, plans, and objectives that ensure beneficial uses of the State are
reasonably protected. The SWRCB and the RWQCBs are the agencies charged with the primary
responsibilities of water quality protection and CWA implementation in California. In their
respective regions, the RWQCBs engage in several water quality functions. One of the most
important is preparing and periodically updating water quality control plans (Basin Plans), which
specify the beneficial uses to be protected within a particular region. RWQCBs also regulate all
pollutant or nuisance discharges that may affect either surface water or groundwater, including
non-point source discharges to surface water. Additionally, the SWRCB, in acting on water
rights applications, may establish terms and conditions in water rights permits to help implement
water quality control plans.

3.9.2.6

Water Quality Control Plan for the Sacramento River and San
Joaquin River Basins

The Water Quality Control Plan for the Sacramento River and San Joaquin River Basins (Basin
Plan) (RWQCB 1998) defines the beneficial uses, water quality objectives, implementation
programs, and surveillance and monitoring programs for waters of the Sacramento River and San
Joaquin River Basins. The Basin Plan contains specific numeric water quality objectives for
bacteria, dissolved oxygen, pH, pesticides, electrical conductivity (EC), TDS, temperature,
turbidity, and trace elements, as well as numerous narrative water quality objectives, that are
applicable to certain waterbodies or portions of waterbodies.
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The Basin Plan was first adopted in 1975. In 1989, a second edition was published. The second
edition incorporated all the amendments which had been adopted and approved since 1975,
updated the Basin Plan to include new State policies and programs, structured and edited the
Basin Plan for clarity, and incorporated the results of triennial reviews conducted in 1984 and
1987. In 1994, a third edition was published incorporating all amendments adopted since 1989,
including new State policies and programs, restructuring and editing the Basin Plan to make it
consistent with other regional and State plans, and substantively amending the sections dealing
with beneficial uses, objectives, and implementation programs. The current edition (Fourth
Edition 1998) incorporates two new amendments adopted since 1994. The RWQCB completed a
triennial review of the Basin Plan during July 2002, which prioritized several items requiring
updating. As a result, the RWQCB recently adopted amendments to: (1) update bacteria
objectives for water contact recreation; (2) clearly state that a basin planning process will be used
to designate or change designated beneficial uses; and (3) update the language in the Basin Plan.
In September, 2004 the RWQCB adopted amendments to: (1) authorize compliance schedules in
NPDES permits for water quality objectives; (2) update water quality objectives for agriculture
drainage in grasslands; (3) update pH and turbidity objectives in Deer Creek; (4) update the
language in the Basin Plan; (5) update mercury control plan in Clear Creek; and (6) update
pesticide runoff control plan for the Sacramento and feather rivers.

3.9.2.7

Public Trust Doctrine

When planning and allocating water resources, the State of California is required to consider the
public trust and preserve for the public interest the uses protected by the trust. The public trust
doctrine embodies the principle that certain resources, including water, belong to all and, thus,
are held in trust by the state for future generations.
In common law, the public trust doctrine protects navigation, commerce, and fisheries uses in
navigable waterways. However, the courts have expanded the doctrine’s application to include
protecting tideland, wildlife, recreation, and other public trust resources in their natural state for
recreational, ecological, and habitat purposes and they affect birds and marine life in navigable
waters. The National Audubon Society v. Superior Court of Alpine County (1983) 33 Cal 3d
419 decision extended the public trust doctrine’s limitations on private rights to appropriative
water rights, and also ruled that longstanding water rights could be subject to reconsideration and
could possibly be curtailed. The doctrine, however, generally requires the court and the State
Water Board to perform a balancing test to weigh the potential value to society of a proposed or
existing diversion against its impact on trust resources.

3.9.2.8

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
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authority to regulate discharges of waste into any waters of the state, regardless of whether the
Corps has concurrent jurisdiction under Section 404.

3.9.2.9

Groundwater Management Act (Assembly Bill 3030)

Local groundwater management plans and county ordinances vary by authority, agency and
region, but typically involve provisions to limit or prevent groundwater overdraft, regulate
transfers, and protect groundwater quality. AB3030, the Groundwater Management Act,
encourages local water agencies to establish local Groundwater Management Plans and lists 12
elements that should be included within the plans to ensure efficient use, good groundwater
quality, and safe production of water. Water Code §10753 identifies these elements as:
Control of saline water intrusion.
Identification and management of well head protection areas and recharge areas.
Regulation of the migration of contaminated groundwater.
Administration of a well abandonment and destruction program.
Mitigation of conditions of overdraft.
Replenishment of groundwater extracted by water producers.
Monitoring of groundwater levels and storage.
Facilitation of conjunctive use operations.
Identification of well construction policies.
Construction and operation (by the local agency) of groundwater contamination cleanup,
recharge, storage, conservation, water recycling, and extraction projects.
Development of relationships with Federal and State regulatory agencies.
Review of land use plans and coordination with land use planning agencies to assess
activities that create a reasonable risk of groundwater contamination.

3.9.3
3.9.3.1

Effects
Significance criteria

An effect was considered to be significant and to require mitigation if it would result in one or
more of the following:
Alteration in the quantity and 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 flood flows within a 100-year flood
plain.
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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 storm water management system.
Reduction in groundwater quantity or quality.

3.9.3.2

No Action/Project Alternative

The existing conditions would predominate the site should the no action alternative be selected.
Continued episodic bank erosion would continue as a result of flood flows, wave wash, and
human use of the site. Short-term turbidity would be generated during bank erosion events.
However, turbidity would be masked if erosion occurs during high-flow events when the river is
already extremely turbid.

3.9.3.3

Dredging Only Alternative

Hazardous Material Releases
Under this alternative, project activities would involve the use of a wide variety of potentially
hazardous materials such as oils, greases, fuels, and other similar materials. As with any
construction project, the construction phase of this alternative includes a risk of accidental or
inadvertent discharge of hazardous materials that, if released to a surface water body in sufficient
volumes, may be toxic to aquatic wildlife. This impact is considered less than significant because
preparation and implementation of a hazardous spill prevention plan is being required to have a
plan and be prepared for any hazardous materials spills that could occur during construction
activities.

Turbidity and Water Quality
Dredging activities would disturb soils and potentially increase turbidity in the vicinity of the
action area for this alternative. The installation and subsequent removal of the stream crossing
over Big Chico Creek would result in increased turbidity levels. No turbidity will be released to
the river during bar excavation. Substantial suspended sediments may be released when the berm
and bar are captured by winter flows, but such flows are expected to carry substantial ambient
levels of suspended sediments. The contribution of the added sediments from the excavated
portion of the bar would be temporary and insignificant to the total river suspended sediment
load at that time. The local downstream transport and supply of gravels and sands may be
enhanced or reduced temporarily depending on location.

3.9.3.4

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Hazardous Material Releases
Under this alternative, project activities would involve the use of a wide variety of potentially
hazardous materials such as oils, greases, fuels, and other similar materials. As with any
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construction project, the construction phase of this alternative includes a risk of accidental or
inadvertent discharge of hazardous materials that, if released to a surface water body in sufficient
volumes, may be toxic to aquatic wildlife. This impact is considered less than significant because
preparation and implementation of a hazardous spill prevention plan is being required to have a
plan and be prepared for any hazardous materials spills that could occur during construction
activities.

Turbidity and Water Quality
The placement, and removal after five years of about 5,482 cubic yards (9,120 tons) of rock
within the channel would temporarily generate increased turbidity in the immediate vicinity of
the action area. The placement and removal after five years of stone at or below the water surface
could result in a plume of sediments generated from the channel bottom and the channel side,
becoming suspended in the water and could generate turbidity levels above those identified as
acceptable by the Basin Plan (the Basin Plan identifies a change in turbidity above 10 percent of
the ambient turbidity as significant). The turbidity resulting from construction has the potential
to be significant unless control measures are taken.
Dredging activities would disturb soils and potentially increase turbidity in the vicinity of the
action area for this alternative. The installation and subsequent removal of the stream crossing
over Big Chico Creek would result in increased turbidity levels. No turbidity will be released to
the river during bar excavation. Substantial suspended sediments may be released when the berm
and bar are captured by winter flows, but such flows are expected to carry substantial ambient
levels of suspended sediments. The contribution of the added sediments from the excavated
portion of the bar would be temporary and insignificant to the total river suspended sediment
load at that time. The local downstream transport and supply of gravels and sands may be
enhanced or reduced temporarily depending on location.

3.9.4

Mitigation

The mitigation program for project effects on water resources and quality would be based on the
mitigation measures described below and the measures described in section 2.4, Project
Commitments. The types of effects are not expected to change as the design is finalized, and the
extent of effects is expected to be reduced through avoidance and minimization strategies to be
exercised during final design process. Therefore the mitigation measures below, together with
the mitigation incorporated into the project description, are adequate to avoid potentially
significant effects under both NEPA and CEQA.

3.9.4.1

No Action/Project Alternative

None required.

3.9.4.2

Dredging Only Alternative

Turbidity Control During and Post Construction
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To reduce turbidity in the mainstem channel of the Sacramento River during actions related to
this alternative M&T Chico Ranch/Llano Seco Rancho would ensure that the minimum amount
of in-water work is done. Increased turbidity levels and/or suspended sediments within the
mainstem Sacramento River, and Big Chico Creek will also be minimized by adhering to the
projects SWPPP, and RWQCB Section 401 certification requirements.

3.9.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Turbidity Control during and post Construction
Mitigation measures for the Proposed Action/Project are the same as those described for the
Dredging Only Alternative and are described in Section 3.9.4.2, above.

3.10
3.10.1

NOISE
Existing Conditions

Within Glenn County, typical non-transportation/industrial noise sources include, but are not
limited to, agricultural processing, industrial manufacturing, aggregate mining and miscellaneous
agricultural operations. The only other non-transportation noise sources in the study area are
those associated with mobile noise from agricultural operations on lands zoned for agricultural
uses. These activities are exempt from noise ordinances.
Transportation noise sources are defined as traffic on public roadways, railroad line operations,
and aircraft in flight. Noise created by new transportation noise sources are mitigated so as not
to exceed the specified noise ordinance levels.
The noise level standards for Glenn County are the average noise level for a one hour period (Aweighted scale). For industrial activities during the day (7 a.m. - 10 p.m.), Glenn County’s
threshold for significance is 65 dB(A) Ldn. The Glenn County Planning Division enforces the
noise level standards in Glenn County and determines the land use boundary lines, which
determines the noise level standards. The noise level standards are established to protect the
quality of human health in Glenn County (Glenn County 2003).
The Butte County General Plan Noise Element (noise element) was adopted in January 1977. In
the noise element, noise is considered to be a minor problem with respect to unincorporated areas
of the County because most of the significant noise problems are within cities, which are
required to have their own noise elements and noise ordinances.
The noise standards contained in the Butte County General Plan do not differentiate between
transportation, ambient, or temporary noise. Therefore, there are no standards specifically
developed for dredging and construction related activities. The only noise standard cited in the
County Noise Element which is applicable to residential uses is a 60 dB(A) Ldn standard
described above. Because it is not specified, it is inferred that this standard applies to residential
uses affected by all types of noise sources.
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There are no sensitive receptors, including schools, day care and senior housing, in the vicinity
of the study area.
Local noise standards do not apply to the construction site sounds between 7:00 a.m. and 7:00
p.m. The local noise standards also do not apply to agricultural equipment when operated on
property zoned for agricultural activities provided standard, reasonable practices are being
followed. For reference Table 3-9 is presented to identify typical noise levels generated from
construction equipment.

Table 3-9

Typical Construction Noise Levels (equipment)

Construction Phase and
Number of
Equipment
Equipment Pieces
Generator
1
Loader/Bobcat
2
Truck
Unknown
Sources: Federal Transit Administration 1995;

3.10.2

Typical Noise Level (dBA) 50 feet from
Source
81
85
88

Regulatory Setting

The following section describes applicable laws, regulations, and standards pertaining to noise
associated with the proposed project.

3.10.2.1

Federal Regulations

Federal regulations establish noise limits for medium and heavy trucks (more than 4.5 tons, gross
vehicle weight rating) under 40 Code of Federal Regulations (CFR), Part 205, Subpart B. The
Federal truck pass-by noise standard is 80 dBA at 15 meters from the vehicle pathway centerline.
These controls are implemented through regulatory controls on truck manufacturers.

3.10.2.2

State Regulations

California Code of Regulations has guidelines for evaluating the compatibility of various land
uses as a function of community noise exposure. The State of California also establishes noise
limits for vehicles licensed to operate on public roads. For heavy trucks, the State pass-by
standard is consistent with the Federal limit of 80 dBA. The State pass-by standard for light
trucks and passenger cars (less than 4.5 tons, gross vehicle rating) is also 80 dBA at 15 meters
from the centerline. These standards are implemented through controls on vehicle manufacturers
and by legal sanction of vehicle operators by State and local law enforcement officials.

3.10.2.3

Local Regulations

In California, local regulation of noise involves implementation of general plan policies and
noise ordinance standards. Local general plans identify general principles intended to guide and
influence development plans, and noise ordinances set forth specific standards and procedures for
addressing particular noise sources and activities.
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General plans recognize that different types of land uses have different sensitivities toward their
noise environment; residential areas are considered to be the most sensitive type of land use to
noise, and industrial/commercial areas are considered to be the least sensitive.

3.10.3

Effects

3.10.3.1

Significance Criteria

Based on Glenn and Butte County’s noise standards, the following significance criteria have
been developed for this project.
Noise from construction activities is considered significant if it would exceed:
Applicable Glenn County noise ordinance limits.
Applicable Butte County noise guidelines.

3.10.3.2

No Action/Project Alternative

The existing conditions would dominate the site should the no action alternative be selected.
Continued episodic noise would occur from nearby agricultural practices and industrial uses. It
expected that noise levels at the site would remain largely unchanged from existing conditions.

3.10.3.3

Dredging Only Alternative

Implementation of the alternative would increase noise and vibration levels along project access
routes and near the project site. Heavy construction equipment would be used to clear
vegetation, remove IWM, dredge gravel and transport the material to the spoils deposit site.
There is one residence located approximately 1,200 feet from the edge of the action area for this
alternative. The riverbank that lies between the river and the residence and is about 15-feet high,
providing some screening from the generated noise. Additionally, there is a dense riparian forest
and orchard trees that also provides screening.
Equipment typically used in construction of bank protection (bulldozers, heavy trucks, loaders,
excavators, and backhoes) generates peak noise levels ranging from 80 decibels (dB) above
reference noise, adjusted (dBA) to 90 dBA at a reference distance of 50 feet. Rock dumping
may generate the highest levels, however, possibly reaching 100 dBA. Noise produced by these
activities would be reduced over distance at an average rate of about 6 dB per doubling of
distance in open landscapes. Where the existing river bank, orchard trees and riparian forest
serve as sound barriers, it would be expected to reduce noise at nearby residences by up to an
additional 15 dB. Materials hauled by trucks on the roadways would typically be the source of
noise and vibration having the greatest potential to disturb neighboring residents because this
activity is not necessarily shielded by the levee. Hauling by trucks would be intermittent, and
haul speed limits would be imposed in order to reduce noise and vibration levels. Considering
these factors, intermittent peak sound levels of 65 dBA would be expected at the nearest
residence.
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Given that noise and vibration would be limited to daytime hours and would not subject
residences to prolonged noise exposure above 55 to 65 dBA (occasionally peaking at 65 dBA) or
severe noise levels above 80 dBA, and construction equipment and practices would be in
compliance with to Federal and State requirements, potential noise effects are considered less
than significant.

3.10.3.4

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Implementation of the alternative would increase noise and vibration levels along project access
routes and near the project site in the same manner and to a similar degree to those described in
Section 3.10.3.3, Dredging Only Alternative, above, with one exception. In addition to heavy
construction equipment clearing vegetation, removing IWM, dredging gravel, and transporting
dredged material to the spoils deposit site, heavy construction equipment also would be used to
import, and remove after five years, rock and embankment materials, prepare river banks, place
rock on the toe of the bank, and place trees atop and within the revetment as IWM. Noise-related
impacts associated with the additional equipment used to construct, and remove after five years,
the rock and brush revetment would be incrementally higher than those associated with the
Dredging Only Alternative. However, the resultant noise would remain within the noise and
vibration limits described for the Dredging Only Alternative. Therefore, noise-related impacts
associated with implementation of the Proposed Action/Project would be less than significant.

3.10.4

Mitigation

The mitigation program for project effects on noise would be based on the mitigation measures
described below. The types of effects are not expected to change as the design is finalized, and
the extent of effects is expected to be reduced through avoidance and minimization strategies to
be exercised during the final design process. Therefore the mitigation measures below, together
with the mitigation incorporated into the project description, are adequate to avoid potentially
significant effects under both NEPA and CEQA.

3.10.4.1

No Action/Project Alternative

None required.

3.10.4.2

Dredging Only Alternative

The implementation of this alternative would not require mitigation, as there are no significant
effects regarding noise expected to occur.

3.10.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

The implementation of this alternative would not require mitigation, as there are no significant
effects regarding noise expected to occur.
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3.11

RECREATION AND NAVIGATION SAFETY

3.11.1

Existing Conditions

3.11.1.1

Sacramento River

The Sacramento River near the project area has several recreation facilities and public access
points administered by the State of California and Counties of Butte and Glenn. There are also
several private access sites in the area. Popular water-dependent activities include swimming,
boating, sight-seeing, and fishing. Boating activities predominantly take place in summer
months, and fishing is a year-round activity. Land access to the study area on the west bank of
the Sacramento River is closed to the public and access to the east bank is via the BidwellSacramento State Park.
The Sacramento River at this location is rated a Class I river, according to the International Scale
of River Difficulty. Class I is the lowest classification in terms of difficulty and is characterized
by moving water with few riffles, small waves, and few obstructions. Typical river hazards in
this reach of the river include ledge and/or hole hydraulics, sweepers and strainers (downed tree
snags that can trap floating objects), vertical riverbanks, and foot entrapment situations.

3.11.2

Regulatory Setting

The following section describes applicable laws, regulations, and standards of recreation and
navigation safety associated with the proposed project.

3.11.2.1

Waterway Marking System, Section 7000

The Department of Boating and Waterways has established boating laws. California Code of
Regulations Title 14, Article 6, Waterway Marking System, Section 7000, states “Pursuant to the
authority vested in it by Section 659, Harbors and Navigation Code, the Department adopts rules
and regulations for a uniform system for marking the State's waters; such rules and regulations to
establish, (a) a system of regulatory markers for use on all waters of the State to meet needs not
provided for by the U.S. Coast Guard system of navigational aids, and (b) a system of
navigational aids for use on the waters of the State not marked by the U.S. Coast Guard and/or
not determined to be United States navigable waters; provided that such rules and regulations
shall not be in conflict with the markings prescribed by the U.S. Coast Guard.”

3.11.3

Effects

3.11.3.1

Significance Criteria

Effects on recreation would 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.
Include recreational facilities or require the construction or expansion of recreational
facilities which might have an adverse physical effect on the environment.
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Result in a substantial, loss of recreational opportunities.
Substantially increase the risk of injury to recreationists in or adjacent to the project area.

3.11.3.2

No Action/Project Alternative

The existing conditions would dominate the site should the no action alternative be selected.
Continued episodic bank erosion, and recruitment of IWM would continue as a result of flood
flows. It expected that the recreation on the river in proximity to the site would remain largely
same.

3.11.3.3

Dredging Only Alternative

Recreational uses such as fishing, boating, swimming, and sight-seeing would be affected during
construction activities, however due to the proposed construction timing, affects would be
minimized. The project will take place during fall/winter months when recreation use is typically
low, and resulting disruption would be temporary, and other similar facilities and opportunities
are available within a reasonable distance. During construction, the presence of machinery and
dredging activities on the gravel bar would alert recreationists changed conditions. Areas just
upstream and downstream of the affected area would remain open for recreational uses if not
affected by other restrictions such as private property. The excavated bar, once flooded by high
flows, would result in an environment similar to the existing conditions under the no project
scenario. The crossing at Big Chico Creek would result in short-term impedance to small boat
traffic entering the creek from the Sacramento River. Due to safety concerns, the changes to the
site under this alternative would require mitigation to reduce its effects to a less than significant
level.

3.11.3.4

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Recreational uses such as fishing, boating, swimming, and sight-seeing would be affected during
construction activities, however due to the proposed construction timing, affects would be
minimal. Areas just upstream and downstream of the affected area would remain open for
recreational uses if not affected by other restrictions such as private property. The project will
take place during fall months when recreation use is typically low, and resulting disruption
would be temporary, and other similar facilities and opportunities are available within a
reasonable distance.
Foot entrapment would be avoided in the proposed project by the use of relatively uniform
gradation in rock sizes, including a full range of small, medium, and large rocks that would
preclude the presence of large voids, through the use of “pit run rock” or a process known as
“veneering”. A more gradual slope and a plantable soil surface would replace the very steep
banks of the study area. This modification would reduce the current risk of falling to bank users.
In addition, should watercraft become stuck at this site, or should a swimmer need to get out of
the water, the rock material would provide an area that could be easily accessed.
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Whether naturally occurring or engineered, this type of structure may pose a temporary threat to
recreationists, especially swimmers, boaters, and those using canoes, during the five-year
planning period. Hazards are most likely to result when the IWM is configured in a manner that
serves as a strainer, is placed around a hard point (or any area where high velocity flows are
directed), in areas where approach visibility is low, and when the IWM is beneath the water but
fairly shallow. Temporary hazards resulting from IWM include minor to serious or even fatal
injury, damage to boat motors and propellers, and damage to rafts, canoes and other small
watercraft. This effect is considered potentially significant. Implementation of mitigation
measures would reduce this effect to less than significant.

3.11.4

Mitigation

The mitigation program for temporary project effects on recreation and navigation safety would
be based on the mitigation measures described below and the measures described in section 2.4,
Project Commitments. The types of effects are not expected to change as the design is finalized,
and the extent of effects is expected to be reduced through avoidance and minimization strategies
to be exercised during final design process. Therefore the mitigation measures below, together
with the mitigation incorporated into the project description, are adequate to avoid potentially
significant effects under both NEPA and CEQA.

3.11.4.1

No Action/Project Alternative

None required.

3.11.4.2

Dredging Only Alternative

The modification to the site under this alternative would result in the need to alert recreationsits
to the presence of modified conditions in the area. The M&T Chico Ranch/Llano Seco Rancho
would develop and implement actions or a program to ensure recreation safety. This program
would include, but not be limited to the following:
Placement of signs both upstream and downstream of the site to alert recreationists to the
presence of dredging equipment, altered gravel bar conditions, and the altered access to
Big Chico Creek from the Sacramento River.

3.11.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

The modification to the site under this alternative would result in the need to alert recreationsits
to the presence of modified conditions in the area, during the five-year planning period. The
M&T Chico Ranch/Llano Seco Rancho would develop and implement actions or a program to
ensure recreation safety. This program would include, but not be limited to the following:
Placement of signs both upstream and downstream of the site to alert recreationists to the
presence of bank stabilization structures, altered bank conditions, dredging equipment,
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altered gravel bar conditions, and the altered access to Big Chico Creek from the
Sacramento River.
The temporary placement of IWM would incorporate the following design factors to minimize
the risk to recreationists:
The design would ensure local approach visibility and would incorporate the use of
natural indicators, such as a partially emergent portion of the IWM, in combination with
vegetation on the low elevation areas, to act as a visual warning of the presence of
shallowly submerged hardscape so as to reduce the hazard to power boaters and paddlers.
This would ensure visual warning so that boaters, swimmers, and other recreationists
would have adequate time to avoid the IWM and possible injury or damage to property.
IWM would be placed in a manner that reduces its ability to act as a “strainer”, thus
reducing the risk to recreationists flowing with the river current, especially swimmers and
those in canoes. Specifically, the outboard portions of IWM would be oriented in a
downstream direction or would be installed in the form of relatively compact rootwads
that would tend to deflect watercraft and reduce the risk for entrapment or straining
within the IWM.

3.12

TRAFFIC AND CIRCULATION

3.12.1

Existing Conditions

Regional access to the site would occur primarily from State Route (SR) 45. The California
Department of Transportation has the primary responsibility for the operation and maintenance
of State routes.
Local access to the study area is provided via County maintained and private roadways. Because
of the largely rural nature of the area, local roadways generally operate at a free-flowing level of
service during peak driving hours. For the purposes of this analysis, it is assumed that vehicle
and truck trips originating from the communities of Willows, Hamilton City and Chico would
access the study area from County Road (CR) 23 via SR45 and River Road. CR23 and River
Road operate at a free-flowing level of service during peak hours. From the 2-lane access roads,
access to the site is reached via restricted access levee and agricultural roads.

3.12.2

Regulatory Setting

The following section describes applicable laws, regulations, and standards associated with
traffic and circulation in the proposed project location.

3.12.2.1

Commercial Motor Carrier Safety Assistance Program (49 CFR 350399)

The Federal Highway Administration provides guidance on the transportation of goods and
materials under Title 49 of the Code of Federal Regulations (CFR). Federal laws that may be
applicable to the Proposed Project include the Commercial Motor Carrier Safety Assistance
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Program (49 CFR 350-399) and Appendices A through G of the Federal Motor Carrier Safety
Regulations, which provide safety considerations for the transportation of goods, materials, and
substances over public highways.

3.12.3

Effects

3.12.3.1

Significance Criteria

Effects to traffic and transportation as a result of implementing the Proposed Project were
analyzed based on the significance criteria set forth in Appendix G of the State CEQA
Guidelines. Effects were found to be significant if the project would:
Cause an increase in traffic which is substantial in relation to the existing traffic load and
capacity of the street system.
Exceed either individually or cumulatively, a level of service standard established by the
by the county congestion management agency for designated roads and highways.
Result in a change in air traffic patterns, including either an increase in traffic levels or a
change in location that results in substantial safety risks.
Substantially increase hazards due to a design feature or incompatible uses.
Result in inadequate emergency access.
Result in inadequate parking capacity.
Conflict with adopted policies, plans, or programs supporting alternative transportation.

3.12.3.2

No Action/Project Alternative

The existing conditions would dominate the site should the no action alternative be selected.
Continued rural, commuter and agricultural traffic would exist on the local and private roads in
the area. It expected that the traffic in proximity to the site would remain largely unchanged
from existing conditions.

3.12.3.3

Dredging Only Alternative

Construction equipment required for the dredging component of this alternative would access the
project site from a dirt road off of River Road. Trucks and other equipment would then utilize
the eastern levee road traveling north to the gravel bar access road. Once the equipment and
machinery are on-site, they will remain on-site until completion of construction activities. These
trips would take place during business hours of 7:00 a.m. to 5:00 p.m, however, most trips would
occur during off-peak traffic hours, from 9:00 a.m. to 4:00 p.m. Overall, this effect is considered
less than significant.
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3.12.3.4

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

Trucks and other construction equipment required for the installation, and removal after five
years, of the rock toe and tree revetment would access the project site from CR23, which can be
accessed from SR45. There would be approximately 8 truck trips per day entering the site to
deliver construction materials and remove construction debris as necessary, during both the
construction and removal phases. In addition, there would be approximately 136 round trips per
day by construction personnel, during both the construction and removal phases.
Construction equipment required for the dredging component of this alternative would access the
site from a dirt road off of River Road. Trucks and other equipment would then utilize the
eastern levee road traveling north to the gravel bar access road. Once the equipment and
machinery are on-site, it will remain on-site until completion of construction activities. These
trips would take place during business hours of 7:00 a.m. to 5:00 p.m., however, most trips
would occur during off-peak traffic hours, from 9:00 a.m. to 4:00 p.m. Overall, this effect is
considered potentially significant.

3.12.4

Mitigation

The mitigation program for project effects on traffic and circulation would be based on the
mitigation measures described below. The types of effects are not expected to change as the
design is finalized, and the extent of effects is expected to be reduced through avoidance and
minimization strategies to be exercised during the final design process. Therefore the mitigation
measures below, together with the mitigation incorporated into the project description, are
adequate to avoid potentially significant effects under both NEPA and CEQA.

3.12.4.1

No Action/Project Alternative

None required.

3.12.4.2

Dredging Only Alternative

None required.

3.12.4.3

Proposed Action/Project: 1,520-Foot Rock Toe and Tree Revetment
plus Dredging

To avoid any potential delays or safety issues on SR45, River Road or other haul routes, a traffic
control plan would be developed and implemented. M&T Chico Ranch/Llano Seco Rancho
would coordinate with CalTrans and/or county public works or planning departments and
develop a traffic control plan during the final stage of project design. The traffic control plan
would include a traffic management plan with specific measures to manage traffic in the project
area and along haul routes, which would be submitted to the appropriate transportation agency
for review and approval prior to the start of construction. The purpose of the plan would be to:
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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.
Promote public safety through actions aimed at driver and road safety.
The traffic control plan would include the following measures:
Through access for emergency vehicles would be provided at all times.
Access would be maintained for driveways and private roads.
Adequate off-street parking would be provided for construction-related vehicles
throughout the construction period.
Roadway segments or intersections that are at or approaching an LOS that exceeds local
standards would be identified. A plan would be provided for construction-generated
traffic to avoid these locations at the peak periods, either by traveling different routes or
by traveling at non-peak times.
Traffic controls on major roads and collectors would include flag persons wearing bright
orange or red vests and using “stop/slow” paddles to direct drivers.
Access to public transit would be maintained, and movement of public transit vehicles
would not be impeded as a result of construction activities.
Construction warning signs would be posted in accordance with local standards or those
set forth in the Manual on Uniform Traffic Control Devices (Federal Highway
Administration 2000) in advance of the construction area and at any intersection that
provides access to the construction area.
Written notification would 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.
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4.0

CUMULATIVE AND GROWTH-INDUCING EFFECTS

4.1

CUMULATIVE EFFECTS

CEQA defines cumulative impacts as “two or more individual effects which, when considered
together are considerable,” and suggests that cumulative impacts may “result from individually
minor but collectively significant projects taking place over a period of time” (State CEQA
Guidelines Section 15355). CEQA documents are required to include a discussion of potential
cumulative effects when those effects are significant and the State CEQA Guidelines suggest two
possible methods for assessing potential cumulative effects (State CEQA Guidelines Section
15130). The first method is a list-based approach, which considers a list of past, present, and
reasonably foreseeable future projects producing related or cumulative impacts. The second
method is projections-based and uses a summary of projections contained in an adopted general
plan or related planning document that is designed to evaluate regional or area-wide conditions.
While the use of regional projections is one possible method of analyzing cumulative effects
under CEQA, it is the required method under NEPA for analyzing effects in an Environmental
Impact Statement.
In an EA, a cumulative impact assessment should be conducted if it is determined necessary
through scoping to make a determination of significance of the proposed action. When a
cumulative effects analysis is included in an EA, the analysis only need be sufficient for the
decision maker to reach a conclusion on the significance of the impact in order to determine if
the preparation of an Environmental Impact Statement is required. The following discussions in
Chapter 4.1.1 and 4.1.2 are provided, beyond what is required by the USFWS NEPA Reference
Handbook, to offer a broader perspective of past effects and their relation to the effects of the
proposed project.

4.1.1
4.1.1.1

Other Local Projects
The Nature Conservancy, Sacramento River Project.

The long-term goal for TNC’s Sacramento River Project is to establish and sustain a healthy
floodplain ecosystem with functioning natural, political, social and economic processes to
support the diversity of natural communities and native species along the Sacramento River.
Over the past decade, TNC and its partners have secured over 15,000-acres for conservation
within the 100-year floodplain of the Sacramento River and restored 2,200 of those acres to
native riparian vegetation. TNC has been funded by Bay-Delta Authority to implement the
“Sacramento River – Chico Landing Subreach Habitat Restoration Project” (CBDA and TNC
2005). Part of this project will involve the restoration of about 576-acres (including 80-acres of
elderberry savannah) within the Capay Unit of the Sacramento River National Wildlife Refuge.
4.1.1.2

USFWS Sacramento River National Wildlife Refuge.

The Sacramento River National Wildlife Refuge is one of five wildlife refuges in the USFWS
Sacramento National Wildlife Refuge Complex. The Complex consists of a land management
and habitat restoration program that covers about 35,500-acres. Additional acres held in
easements expand the Complex to 59,000-acres in the Sacramento Valley. In 1989, Congress
authorized the Sacramento River National Wildlife Refuge as part of this Complex. To date,
USFWS has acquired slightly more than 11,000 of the 18,000 initially approved. The remaining
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lands will be purchased from willing sellers as funds are appropriated and as public disclosure in
accordance with the National Environmental Policy Act (NEPA) is completed for each
incremental expansion. The USFWS owns lands within and adjacent to the study area that are
included the Sacramento River National Wildlife Refuge.
The Service completed a
Comprehensive Conservation Plan for the Sacramento River National Wildlife Refuge (USFWS
2005b) in 2005.

4.1.1.3

Sacramento River Floodplain Acquisition and Monitoring

TNC, the California Wildlife Conservation Board, CDFG, and the USFWS have requested funds
for the acquisition and management of fee title or permanent conservation easement interests on
floodplain lands within the conservation area of the Sacramento River between Keswick Dam
and Verona. A floodplain restoration-monitoring program will be developed to enhance existing
monitoring programs. The acquisitions will facilitate the recovery of ecological processes within
the floodplain including the regeneration of native riparian habitat. Ten thousand acres is the
long-term goal for acquisition and restoration. Currently the reserve has acquired approximately
1,800 acres (USACE et al. 2004).

4.1.1.4

CDFG Sacramento River Wildlife Area

The Sacramento River Wildlife Area is composed of a series of separate properties that extend
from RM 145, one mile north of the City of Colusa, to RM 215, approximately three miles south
of Woodson Bridge. The Wildlife Area is divided into thirteen Units of fee title ownership,
which total 3,770 acres. The Units are titled for geographic reference, utilizing names that
historically applied to the general vicinity of each Unit. There also are three conservation
easements held the CDFG, which total 188 acres. The conservation easements are referenced by
the approximate River Mile at which they are located. These three easements apply to private
property and do not include the right of public access. Restoration activities within the
Sacramento River Wildlife Area that are located near the Proposed Action/Project Area currently
are occurring on CDFG’s Pine Creek North, Pine Creek East, and Pine Creek West units
between approximate river miles 194 and 198. The bulk of restoration activities to date have
occurred on the Pine Creek West Unit.

4.1.1.5

Sacramento River Bank Protection Project, California.

The Sacramento River Bank Protection Project (SRBPP) is a continuing construction project of
the USACE and The Reclamation Board to repair and protect levees from erosion. Phase I was
authorized in 1960 to preserve the integrity of the Sacramento River Flood Control Project's
levee system. The levee system protects over 1 million acres, 2.2 million people, and $37 billion
of property. Construction of the First Phase began in June 1965. Phase II of construction was
authorized in 1974 and the remaining bank protection sites are located along the Sacramento
River downstream from river mile 194 at Chico Landing, and along the Sacramento River
tributaries and distributaries. Congressional authorization is needed for Phase III (USACE et al.
2004).
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4.1.1.6

Hamilton City “J” Levee Project

The U.S. Army Corps of Engineers and the California Department of Water Resources propose
to increase flood protection and restore the ecosystem near Hamilton City, along the west bank
of the Sacramento River, in Glenn County, California, about 85 miles north of the city of
Sacramento by constructing a setback levee, removing most of the existing “J” levee, and
actively restoring about 1,500-acres of native vegetation (USACE et al. 2004).
4.1.1.7

Proposition 84

Proposition 84 funds projects relating to safe drinking water, water quality and supply, flood
control, waterway and natural resource protection, water pollution and containment control, state
and local park improvements, public access to natural resources, and water conservation efforts.
Proposition 84 allocates $130 million to the Department of Water Resources for the
implementation of Delta water quality improvement projects that protect drinking water supplies.
One of the eligible projects under this grant will be to reduce or eliminate discharges of bromide,
dissolved organic carbon, salt, pesticides and pathogens from discharges to the Sacramento
River. Proposition 84 also allocates $100 million for San Joaquin River restoration activities,
and $90 million for land use planning, in addition to another $90 million for urban water and
energy conservation projects (DWR webpage 2007).

4.1.1.8

DWR and Army Corps Levee Protection Program

On February 24, 2006, Governor Arnold Schwarzenegger declared California’s Levee System in
a State of Emergency and commissioned up to $500 million to repair and evaluate State/federal
project levees. In September 2006, USACE and DWR identified 71 new damaged levee sites in
need of immediate repair. More than 300 sites have been deferred for future repairs. DWR and
USACE will share the repair work of critical erosion sites. Two DWR sites on the Sacramento
River (RM 99.5 and RM 182.0) received the highest priority for repair. Two meetings between
USFWS, NMFS, DFG, USACE, and DWR was held in October 2006 to discuss permitting
procedures for the repair work (DWR 2006). An Action Plan for Alternative Endangered
Species Consultation Procedures for State-Federal Expedited Repair was prepared winter of
2006 (DWR 2006). DWR reports that the repair will be approximately 5,000 feet (subject to
change) on the right (west) bank of RM 182.0, and will be composed of rock repair material
(DWR news releases 2007).
4.1.1.9

Phelan Levee at River Mile 192.4

The Phelan levee at RM 192.4 is a failing levee on private land immediately downstream of the
Proposed Action/Project. The land owners are reportedly proposing to place windrow rock on
top of the levee which, with continued erosion of the existing bank, will launch to stabilize the
river bank. Although preliminary conceptual ideas regarding this potential project exist, no
specific proposals, plans or permits have been filed.
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4.1.2
4.1.2.1

Cumulative Effects of Revetment
Vegetation and Wildlife

Section 3.7 identifies the effects of the proposed action on vegetation and wildlife. The
Proposed Action/Project would add, and remove after five years, 1,520 feet of bank stabilization
to the west bank of the Sacramento River rendering the reach no longer subject to lateral
migration in a reach that is 30 percent revetted between RM 145 and 194. The Proposed
Action/Project would temporarily arrest erosion and reduce further natural recruitment of IWM
from the existing riparian area on the bank. This would be offset by the installation of 1,520 feet
of tree revetment which will function as IWM and riparian habitat that would naturally recruit
IWM and provide habitat for vegetation and wildlife. When considering the effects of past and
ongoing projects in the vicinity in relation to the proposed project there will be a less than
significant effect on vegetation and wildlife resources. While the Sacramento River has had
extensive bank protection installed in the form of levees and other hardening structures, a result
of the Sacramento River Bank Protection Project’s of the 1960’s and 1970’s, there has been a
movement to restore the river to a more natural system, which includes allowing the river to
meander and restoration of riparian habitat and grasslands. These restoration activities have been
initiated by TNC’s Sacramento River Project, USFWS Sacramento River National Wildlife
Refuge, River Partners, and the Hamilton City “J” Levee Project. The project would implement
site-specific habitat restoration and erosion control measures that benefit vegetation and wildlife
at habitat replacement ratios equal to or greater than those impacted by the proposed project, per
the requirements of state and federal regulations.
The protection of vegetation and wildlife would be enhanced by the proposed project by ensuring
the M&T Chico Ranch/Llano Seco Rancho pumping facility can function while meeting USFWS
and CDFG fish screen criteria over the life of this action. The M&T Chico Ranch/Llano Seco
Rancho pumping facility provides a reliable water supply to about 15,000-acres of farmland and
refuge land, including over 4,000-acres of wetlands owned or managed by USFWS and CDFG
that provides key wetland habitat for waterfowl and other wetland species. Accordingly,
USFWS and CDFG have a vested interest in maintaining the viability of the M&T Chico
Ranch/Llano Seco Rancho pumping facility. The incremental effect of the proposed action will
have an overall beneficial effect to vegetation and wildlife, is not cumulatively considerable and
therefore is considered a less than significant impact.

4.1.2.2

Special Status Species

Section 3.4 and 3.7 identifies the effects of the proposed action on salmonid and non-salmonid
fisheries, raptors, migratory, and nesting birds, as well as upland, ground-nesting and aquatic
species. The project would temporarily add an additional 1,520 feet of revetted bank that would
no longer be subject to lateral migration in a reach that is 30 percent revetted between RM 145
and 194. The proposed project would temporarily arrest erosion and reduce further natural
recruitment of IWM from the existing riparian area on the bank. This would be offset by the
installation of tree clusters at two elevations in the revetment and riparian habitat plantings
immediately upstream of the revetment that would naturally recruit IWM and provide habitat for
aquatic species. When considering the effects of past and ongoing projects in the vicinity in
relation to the proposed project there will be a less than significant effect on vegetation and
wildlife resources. While the Sacramento River has had extensive degradation of habitat for
species status species, a result of the several historical forces including the Sacramento River
M&T Chico Ranch/Llano Seco Rancho Pumping Plant
Temporary Maintenance Project

4-4

Final EA/IS
October 2007

Cumulative and Growth-Inducing Effects

Bank Protection Project’s of the 1960’s and 1970’s, there has been a movement to restore the
river to a more natural system, which includes the enhancement of habitats for special status
species. The restoration activities initiated by TNC’s Sacramento River Project, USFWS
Sacramento River National Wildlife Refuge system, and the Hamilton City “J” Levee Project
have resulted in either plans or actions that will have beneficial effects to special status species.
The project would implement site-specific habitat restoration and measures that benefit or
minimize effects to special status species. State and federal agencies, through formal consultation
and permitting processes, would work with project proponents to minimize, reduce and
compensate their actions to a level that would reduce their impacts to less than significant.
The incremental effect of the Proposed Action/Project will have an overall beneficial impact to
special status species for the reasons described in Sections 4.1.2.1 and 4.1.2.2, is not
cumulatively considerable, and therefore is considered a less than significant impact.

4.1.2.3

Water Resources and Quality

Section 3.9 identifies the construction-related water quality effects of the Proposed
Action/Project, including the potential for increased turbidity due to soil and sediment
disturbance. Such effects could result from all land development activities within the local
watershed area.
Minimizing construction related water quality effects is required by the Clean Water Act. The
program for implementing Clean Water Act requirements is managed locally by the RWQCB,
and projects are required to comply with the statewide permit for general construction activity.
This typically involves the implementation of site-specific storm water best management
practices to avoid and minimize the release of storm water to offsite receiving waters. Such best
management practices are proposed as mitigation for soil and sediment disturbance under the
proposed action. Previous and ongoing projects in the vicinity of the proposed project have
minimized and/or avoided significant effects to water quality resulting from construction related
actions by adhering to the Clean Water Act requirements. Because the project would implement
site-specific mitigation consistent with the CWA and RWQCB programs, the incremental effect
of the proposed action is not cumulatively considerable and therefore less than significant.
The incremental effect of the Proposed Action/Project will have an overall beneficial effect to
water resources and quality, is not cumulatively considerable, and therefore is considered a less
than significant impact.

4.1.2.4

Air Quality

As described in Section 3.5, the Proposed Action/Project would result in temporary constructionrelated effects on air quality. All construction activity within the air basin would contribute to
current air quality violations in the same way as the proposed action. Projects generating
substantial quantities of either PM10 or ozone precursors to air quality degradation trends in the
air basin are considered to have substantial cumulative impacts on overall air quality. However,
minimal quantities of pollutants that would be generated by the proposed project would occur
over a brief period of time. Also, PM10, the primary pollutant generated by the proposed project,
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would be controlled using dust control measures. Consequently, temporary air emissions would
not contribute to a significant cumulative impact on air quality in the Sacramento Valley Basin.
Mitigation for the proposed action consists of best management practices and the implementation
requiring the contractor to properly tune and maintain construction equipment, watering haul
routes, and utilizing gasoline powered vehicles when feasible. Because the project’s incremental
contribution to the significant cumulative effect is not cumulatively considerable; impacts will be
less than significant.

4.1.2.5

Geomorphology and Soils

Section 3.6 identifies the effects of the Proposed Project/Action on geomorphology and soils.
The disturbances associated with the preferred alternative would increase the hazard of erosion
and could temporarily increase erosion and sedimentation rates above existing levels. Most of
the earthwork would be conducted on and immediately adjacent to the top of the western river
bank. The dredging component of this alternative would remove only the inside portion of the
gravel bar, leaving a ring of gravel around the outside of the bar. During winter flows the
outside edge will be eroded and therefore increased turbidity over no project conditions would
not be significant, as this event would be masked by high flow conditions. Therefore,
accelerated erosion and sedimentation resulting from construction-related ground and vegetation
disturbance would not result in substantial effects. However, construction related to the project
could result in soil erosion which would be deposited in the Sacramento River and receiving
waters in a similar scope and effect as previous project in the vicinity. The incremental impact
of the Proposed Project/Action is not cumulatively considerable and therefore is less than
significant.

4.1.2.6

Aesthetics/Visual Resources

The project would not have a significant impact on aesthetics or visual resources, and therefore
would not contribute to any cumulative impact on visual resources and aesthetics.

4.1.2.7

Recreation and Navigation Safety

Project-specific effects on recreational opportunities on the Sacramento River in proximity to the
project are described in Section 3.11. No other projects have been identified that would
contribute to reduction in recreation opportunities on the Sacramento River. The reduction of
recreational opportunities at the study area would be temporary. Because the project-specific
impacts are less than significant, cumulative impacts would be less than significant as well.

4.1.2.8

Traffic

The project would not have a significant impact on traffic, however, to avoid any potential
delays or safety issues on the local roads that access the site, a traffic control plan would be
developed and implemented and therefore would not contribute to any cumulative impact on
traffic.
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4.1.2.9

Noise

The project would not have a significant impact on noise and therefore would not contribute to
any cumulative impact on noise.

4.1.2.10

Cultural Resources

Project-specific effects on cultural resources are described in Section 3.8. Due to the change in
project design from the original concept, there is the potential for unknown cultural resources to
be affected by the preferred alternative; however mitigation is provided to set a path to identify,
avoid and mitigate for any potential impacts. No other projects have been identified that would
contribute to a reduction or destruction of cultural resources at the study area, therefore there will
be no cumulative impacts to cultural resources.

4.2

GROWTH-INDUCING EFFECTS

CEQA requires a consideration of a project’s capacity to induce growth. Growth inducement
would occur if the amount of population or employment growth projected to occur as a result of
the project would exceed planned levels. Increased development and growth in an area are
dependent on a variety of factors, including employment and other opportunities, availability of
developable land, and availability of infrastructure, water, and power resources.
Due to the nature of the project, the limited time frame in which construction will occur, and the
lack of land use change which would affect growth opportunities in the area, there will be a less
than significant impact on growth inducement and therefore no mitigation is required.
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5.0

5.1.1

COMPLIANCE
REGULATIONS

WITH

ENVIRONMENTAL

LAWS

AND

Section 404 of the Clean Water Act

As previously described, installation of bank stabilization structures that result in the placement
of fill into waters of the United States generally are covered under Section 404 nationwide
permits (at the discretion of the USACE). Nationwide permits do not authorize activities that are
likely to jeopardize the existence of a threatened or endangered species (listed or proposed for
listing under FESA) or that may affect properties listed or eligible for listing in the National
Register of Historic Places (56 FR 59134-59138, November 22, 1991). Besides conditions
outlined under each nationwide permit, project-specific conditions may be required by the
USACE as part of the Section 404 permit.

5.1.2

State Reclamation Board Encroachment Permit

Under California Water Code Sections 8534, 8608, 8609, and 8710 -8723, the California State
Reclamation Board is tasked with enforcing appropriate standards for the construction,
maintenance and protection of adopted flood control plans. The adopted plan of flood control
under the jurisdiction and authority of the Reclamation Board includes the Sacramento and San
Joaquin rivers and their tributaries, distributaries, and designated floodways. A Reclamation
Board Encroachment Permit must be obtained prior to initiating any activity, including
excavation and construction, removal or planting of landscaping, within floodways, levees, and
10 feet landward of the landside of levee toes. Additionally, activities located outside of the
adopted plan of flood control but which may foreseeably interfere with the functioning or
operation of the plan of flood control also is subject to a permit of the Reclamation Board.
Because the original project to relocate the M&T Chico Ranch Pumping Facility to the
Sacramento River was constructed pursuant to a State Reclamation Board encroachment permit,
the State Reclamation Board and State Lands Commission issued letters authorizing the
construction of the rock and brush revetment.

5.1.3

Section 106 of the National Historic Preservation Act

The National Historic Preservation Act of 1966, Section 106 (16 U.S. Code 470), requires
federal agencies to consider the effects of their actions, including approval, permitting, and
technical assistance on properties that are eligible for, or included in, the NRHP. Historical sites,
objects, districts, and historic structures, and cultural landscapes that are eligible for listing on
the NRHP are referred to as “historic properties.” Section 106 also requires the federal agency to
afford the Advisory Council on Historic Preservation an opportunity to comment on the agency’s
efforts to consider historic properties. The implementing regulations for Section 106, found at 36
CFR 800, describe a process of inventory, evaluation, and consultation that satisfies the federal
agency’s requirements. The criteria used for determining the eligibility of cultural resources are
found at 36 CFR 60.4.
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5.1.4

Refuge Improvement Act

The Act's main components improve the National Wildlife Refuge System Administration Act of
1966 by amending it to include a unifying mission for the Refuge System, a new process for
determining compatible uses of refuges, and a requirement for preparing comprehensive
conservation plans. This Act states first and foremost that the mission of the National Wildlife
Refuge System be focused singularly on wildlife conservation.

5.1.5

Fish and Wildlife Coordination Act

The Act of March 10, 1934, authorizes the Secretaries of Agriculture and Commerce to provide
assistance to and cooperate with Federal and State agencies to protect, rear, stock, and increase
the supply of game and fur-bearing animals, as well as to study the effects of domestic sewage,
trade wastes, and other polluting substances on wildlife.
The Act also directs the Bureau of Fisheries to use impounded waters for fish-culture stations
and migratory-bird resting and nesting areas and requires consultation with the Bureau of
Fisheries prior to the construction of any new dams to provide for fish migration. In addition, this
Act authorizes the preparation of plans to protect wildlife resources, the completion of wildlife
surveys on public lands, and the acceptance by the Federal agencies of funds or lands for related
purposes provided that land donations received the consent of the State in which they are located.
The amendments enacted in 1946 require consultation with the Fish and Wildlife Service and the
fish and wildlife agencies of States where the "waters of any stream or other body of water are
proposed or authorized, permitted or licensed to be impounded, diverted . . . or otherwise
controlled or modified" by any agency under a Federal permit or license. Consultation is to be
undertaken for the purpose of "preventing loss of and damage to wildlife resources."

5.1.6

Rivers and Harbors Act

Under section 10 of the Act, the building of any wharfs, piers, jetties, and other structures is
prohibited without Congressional approval, and excavation or fill within navigable waters
requires the approval of the Chief of Engineers. Service concerns include contaminated
sediments associated with dredge or fill projects in navigable waters.

5.1.7

Federal Endangered Species Act

The USFWS (plants, wildlife, and resident fish) and NOAA Fisheries (anadromous fish and
marine fish and mammals) oversee FESA. Section 7 of the act mandates that all Federal agencies
consult with USFWS and NOAA Fisheries to ensure that the Federal agencies’ actions do not
jeopardize the continued existence of a listed species or destroy or adversely modify critical
habitat for listed species. The USFWS (acting as NEPA lead agency) is required to consult with
NOAA Fisheries if it determines that the proposed action “may affect” a listed species. This
determination is made through preparation of a Action Specific Implementation Plan (ASIP).
The USFWS or NOAA fisheries will subsequently provide a biological opinion on wildlife
species that are federally listed or that are proposed for listing as threatened or endangered.
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FESA prohibits the “taking” of any wildlife species listed as threatened or endangered, including
the destruction of habitat that would prevent species recovery. “Taking” is defined as harassing,
harming, pursuing, hunting, shooting, wounding, killing, trapping, capturing, collecting, or
attempting to engage in any such conduct. Wildlife federally listed as threatened also are
protected from take, but protection of these species may be modified at the time of their listing.
Under Section 9 of FESA, the take prohibition applies only to fish and wildlife species.
However, Section 9 does prohibit the unlawful removal and reduction to possession, or malicious
damage or destruction of, any endangered plant from Federal land. Section 9 prohibits acts to
remove, cut, dig up, damage, or destroy an endangered plant in non Federal areas in knowing
violation of any State law or in the course of criminal trespass. Candidate species, Federal
species of concern, and species that are proposed or under petition for listing receive no
protection under Section 9 of FESA.

5.1.8

Migratory Bird Treaty Act

The MBTA (16 United States Code [USC] 703) enacts the provisions of treaties between the
United States, Great Britain, Mexico, Japan, and the Soviet Union and authorized the U.S.
Secretary of the Interior to protect and regulate the taking of migratory birds. The MBTA sets
seasons and bag limits for hunted species and protects migratory birds, their occupied nests, and
their eggs (16 USC 703, 50 CFR 21, 50 CFR 10).

5.1.9

California Endangered Species Act

CESA prohibits the take of endangered and threatened wildlife, but habitat destruction is not
included in the definition of take. Section 2090 of CESA requires State agencies to comply with
endangered species protection and recovery and to promote conservation of these species. CDFG
administers the act and authorizes take under Section 2081 agreements (except for designated
“fully protected species”).

5.1.10

State Parks Right of Entry Permit

California State Parks requires that permission be obtained for private companies to enter a
California State Park for the purpose of performing work not related to official park activities.
Previous excavation of the gravel bar during 2001 required that the M&T Chico Ranch obtain a
Right of Entry Permit from California State Parks. Implementation of the Proposed
Action/Project may require an addendum to the 2001 permit, or acquisition of a new permit.

5.1.11

California Fish and Game Code

CDFG regulates streambed alterations under CDFG Code Sections 1601 and 1603 for public
agencies and private individuals, respectively.
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6.0

LIST OF PREPARERS

The names and area of participation of the lead and resource agency representatives who were
primarily responsible for providing input to the Final EA/IS are identified in Table 6-1. The
names, qualifications, and area of participation of the persons who primarily responsible for
preparing the Final EA/IS, as well as those persons who provided substantive supporting
information or analyses are included in Table 6-2.

Table 6-1.

List of Representatives Who Contributed to the Preparation of the Final EA/IS
Name

Area of Participation

California Department of Fish and Game

Lead Agency

Tracy McReynolds

Agency representative; document review

United States Fish and Wildlife Service

Lead Agency

Kevin Foerster

Agency representative; document review

Kelly Moroney

Agency representative

Mark Littlefield

Agency representative

National Marine Fisheries Service

Resource Agency

Howard Brown

Agency representative

Madelyn Martinez

Agency representative

M&T Chico Ranch/Llano Seco

Project Proponent

Les Heringer

Owner; project description; document review

Table 6-2.

List of Persons Primarily Responsible for the Preparation of the Final EA/IS

Name
Qualifications
HDR|Surface Water Resources, Inc.

Participation

Paul Bratovich

24 years fishery consulting experience

Patti Idlof

18 years experience in environmental
consulting

Adrian Pitts

8 years experience in environmental
consulting

8 years experience in environmental
consulting
4 years experience in environmental
Amanda O’Connell
consulting
6 months experience in environmental
Carolyn Bragg
consulting
1 month experience in environmental
Heather Bowen
consulting
1 year experience in environmental
Brandon Lee
consulting
20 years experience as an
Linda Standlee
administrative assistant
5 years experience in environmental
Stephen Stringer
consulting
Gallaway Consultants, Inc.
8 years experience as environmental
Jody Gallaway
consultant lead
Janice Piñero
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Vice President/Principal Fisheries
Biologist/Project Manager – fisheries resources,
ESA consultation, guidance and document
review
Senior Environmental Planner – document
review
Project Manager/Associate Environmental
Scientist – overall document preparation and
project oversight, ESA consultation, document
review
Senior Environmental Scientist – document
review and ESA consultation
Associate Environmental Planner – resource
topic development, CEQA/NEPA compliance
Environmental Planner – document preparation
and production
Student Intern – research and reference
development
GIS Analyst
Administrative Assistant – administrative
support
Biologist - terrestrial resources

President – 2006 document lead
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Name

Qualifications
12 years experience as a special-status
Jamison Watts
surveyor
12 years experience as a special-status
Brooks Taylor
surveyor
7 years experience in environmental
Ryan Brown
sciences
Elena Alfieri
B.S. in Botany
Somach Simmons and Dunn
Sandra Dunn (Legal Counsel)
Daniel Kelly (Legal Counsel)
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