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1.0 Introduction

The U.S. Army Corps of Engineers (Corps) is requesting consultation with the National Marine
Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) under Section 7 of the Federal
Endangered Species Act (ESA) on potential effects on listed threatened or endangered species and on
designated critical habitat from implementation of flood risk management (FRM) improvements
proposed under the West Sacramento General Reevaluation Study (West Sacramento Project). The
West Sacramento Project’s proposed action also includes FRM improvements proposed by the West
Sacramento Area Flood Control Agency’s (WSAFCA) Southport Sacramento River Early Implementation
Project (EIP). WSAFCA is requesting permission from the Corps pursuant to Section 14 of the River and
Harbors Act of 1899 (Title 33 of the United States Code [USC], Section 408, [33 USC 408]), for the
alteration of the Federal flood management project.

The purpose of this Biological Assessment (BA) is to analyze the potential effects from the
proposed project on listed threatened or endangered species and on designated critical habitat, within
the project’s area of effect (action area). The outcome of this BA and consultation with the USFWS and
NMFS will determine the need for formal consultation or whether a determination of “not likely to
adversely affect” is appropriate for listed species that may be affected. In addition, this BA intends to
fulfill consultation requirements for the Magnuson-Stevens Fishery Conservation and Management Act
of 1997 (NMFS 1997). This BA was prepared in accordance with the Corps’ Engineering Regulation
1105-2-100 (Corps 2000a).

Section 7 of the ESA requires Federal agencies to conserve listed species and their critical
habitat, and to consult with USFWS and NMFS (the Services) to ensure that actions they fund, authorize,
or perform do not jeopardize the existence of any listed species or result in the destruction or adverse
modification of their designated critical habitat. The actions covered in this BA are associated with
future levee modifications proposed under the West Sacramento Project.

The Magnuson-Stevens Fishery Conservation and Management Act of 1997 (MSA) governs the
conservation and management of commercially harvested ocean fisheries. The purpose of the Act is to
take immediate action to conserve, protect, and manage U.S. coastal fishery resources, anadromous
species, and Essential Fish Habitat (EFH). EFH is the aquatic habitat (water and substrate) that is
necessary for fish to spawn, breed, feed, or mature, and that allows production levels needed to:

(1) support a long-term, sustainable commercial fishery, and (2) contribute to a healthy ecosystem
(NMFS 1997). Most, if not all, of the West Sacramento General Reevaluation Report (GRR) study area is
designated as EFH habitat for Pacific salmon under Section 305(b)(2) of the MSA. Species to be
addressed in this BA include:

e Fish species with designated EFH under the MSA
e Listed species under the Federal Endangered Species Act

e Species with designated critical habitat under the ESA
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1.1 Action Area

The action area refers to the area directly or indirectly affected by the proposed action (50 CFR
402.02 and 402.14[b][2]). This includes the project footprint and surrounding areas where covered
species could be affected by project-related impacts. The action area for the West Sacramento project
is shown in Figure 1 and includes the Sacramento River from the Sacramento Bypass down to the South
Cross levee, the Sacramento Deep Water Ship Channel (DWSC) and Port of West Sacramento, and the
Sacramento and Yolo Bypasses.

The Action Area includes perennial waters of the Sacramento River extending 200 feet
perpendicular from the average summer-fall shoreline and 1,000 feet downstream from proposed in-
water construction areas. This represents the potential area of turbidity and sedimentation effects
based on the reported limits of visible turbidity plumes in the Sacramento River during similar
construction activities (NMFS 2008).

Erosion repairs are proposed as part of the proposed action. These repairs are likely to
somewhat reduce the sediment supply for riverine reaches directly downstream because the erosion
repair is holding the bank or levee in place. However, from a system sediment perspective, the bank
material we are protecting in the project reaches is not a major source of sediment compared to the
upstream reaches of the Sacramento, Feather and especially the Yuba River systems. For velocity, the
site specific designs will be constrained from allowing any velocity increases outside the erosion repair
site.

In addition, the proposed Southport levee setback action would have hydraulic effects which
would include slight changes in water surface elevations that extend for several miles upstream and
downstream of the project area during flood events. However, hydraulic analyses indicate that potential
effects on hydraulic, geomorphic, and sediment transport conditions in the Sacramento River will be
insignificant and unlikely to adversely affect listed species and designated critical habitat (ICF
International 2013). Therefore the action area for the project would be directly related to the study
area and not extend significantly outside where construction activities would occur. The action area is
described in greater detail below and includes the following study areas.

1.1.1 West Sacramento Project Study Area

The West Sacramento project study area refers to the area that would be protected by the
proposed levee improvements, including the city of West Sacramento itself and the lands within
WSAFCA's boundaries, which encompass portions of the Sacramento River, the Yolo Bypass, and the
Sacramento DWSC. The flood protection system associated with these waterways consists of over 50
miles of levees in Reclamation District (RD) 900, RD 537, the California Department of Water Resources’
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(DWR’s) Maintenance Area 4, and the DWSC. These levees completely surround the city, with the
exception of intersecting waterways (the barge canal and DWSC). The city of West Sacramento is
located in eastern Yolo County at the confluence of the American and Sacramento Rivers. The city lies
within the natural floodplain of the Sacramento River, which bounds the city along the north and east.

It is made up of a small amount of high ground north of Highway 50 along the Sacramento River, and
reclaimed land protected from floods by levees and the Yolo Bypass system. The Yolo Bypass diverts
flood flows around the city to the west. In addition to the area within the city limits (in Yolo County),
the study area partially extends into Solano County on the extreme southwestern edge along the DWSC.

The DWSC provides a navigable passageway for commercial shipping to reach the Port of West
Sacramento (formerly Port of Sacramento) from the Pacific Ocean via the San Francisco Bay, Delta, and
connecting waterways. The DWSC water surface elevation is directly influenced by changes in water
levels in the Delta at the south end of the Yolo Bypass and is relatively insensitive to stage in the
Sacramento River. The study area is within the bounds of the Legal Delta as defined by the State of
California under the Delta Protection Act (Section 12220 of the Water Code). The Legal Delta is further
subdivided into a primary zone and secondary zone for land use planning and resource protection
purposes. Most of West Sacramento is in the secondary zone, while the extreme northern part of the
city is outside of any of these Delta planning areas. The study reach along the DWSC west levee is the
only portion of the study area within the primary zone.

The DWSC and barge canal bisect the city into two subbasins, separating the developing
Southport area from the more established neighborhoods of Broderick and Bryte to the north (City of
West Sacramento 2000). The two subbasins are broken up into nine levee reaches based on location
and fixes. The North Basin, which encompasses 6,100 acres, contains:

e Sacramento River north levee — 5.5 miles from the Sacramento Bypass south to the stone
lock structure on the DWSC.

e Port north levee — 4.9 miles from the stone lock structure west to the Yolo Bypass levee.
e Yolo Bypass levee — 3.7 miles from the Port north levee north to the Sacramento Bypass.

e  Sacramento Bypass Training levee — 0.5 miles west into the Yolo Bypass from the
Sacramento Bypass levee.



The South Basin, which encompasses 6,900 acres, contains:

e Sacramento River south levee — 5.9 miles south along the Sacramento River from the DWSC
stone lock structure to the South Cross levee (just north of the waste water treatment
plant).

e South Cross levee — 1.2 miles across the South Basin from the Sacramento River to the
DWSC.

e DWSC east levee — 2.8 miles from the South Cross levee north to the point where it bends
east.

e Port south levee — 4.0 miles east from the bend in the DWSC east levee to the stone lock
structure.

e DWSC west levee —21.4 miles from the intersection of the Port north levee and the Yolo
Bypass levee south to Miners Slough.

The West Sacramento Project study area and the problems identified for improvement are
shown on Figure 1.
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1.1.2 Southport EIP Study Area

The Southport EIP study area is encompassed within the West Sacramento Project study area.
Because the Southport EIP is further along in design, its action area is described in greater detail below.
The construction footprint for the Southport EIP component of the West Sacramento Project extends
approximately 5.6 miles along the Sacramento River South Levee from the southern end of the Corps
Sacramento River Bank Protection Project (SRBPP) at River Mile (RM) 57.2 south to the South Cross
levee at RM 51.6. It is comprised of a 3.6-square mile project area, which encompasses 5.8 miles of the
existing levee structure along the Sacramento River corridor, the construction footprint in which flood
risk—reduction measures would be constructed, the footprint of the Village Parkway extension and
associated residential access roads, and potential soil borrow sites located throughout the Southport
area of West Sacramento (Figure 2). Potential borrow sites make up large portions of the construction
footprint, as soil may be extracted from these areas prior to or during construction of the flood risk—
reduction measures. The project area covers all or portions of Sections 10, 15, 21, 22, 28, 29, and 32,
Township 8 North, and Range 4 East, Mount Diablo Meridian, Yolo County, California.

South River Road runs along the top of the levee for the majority of this reach of the river. The
road diverts off of the levee top and merges with Gregory Avenue and runs along the landside toe for a
short distance to the southern end of the construction area. The landside of the levee is bordered
mainly by private agricultural lands containing rural residences. Two small bodies of water referred to as
Bees Lakes are located adjacent to the levee landside toe near the middle of the construction area, and
two marinas and multiple boat docks are located on the waterside of the levee near Bees Lakes.

The Southport project area also includes several adjacent and nearby locations at which suitable
borrow material may be available for use in constructing the project. As shown on Figure 2, potential
borrow sites are located both close to the levee footprint, to the east and west of southern Jefferson
Boulevard, and along the DWSC.

The project construction area was defined as the area in which flood risk—reduction measures—
such as setback levees, seepage berms, and slurry cutoff walls—are likely to be constructed, the area in
which Village Parkway and ancillary roadways would be constructed, as well as areas in which soil
borrow activities may occur. All direct and indirect effects would occur within this area and the 200-foot
buffer around this area.
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Figure 2. Southport EIP Project Area.



The Southport EIP Action Area includes the 3.6-square mile project area and a 200-foot buffer
around this area. The project construction area was defined as the area in which flood risk reduction
measures—such as seepage berms, relief wells, slurry cutoff walls, and potential soil borrow sites—are
likely to be constructed, the area in which Village Parkway and ancillary roadways would be constructed,
as well as areas in which soil borrow activities may occur. All direct and indirect effects would occur
within this area and the 200-foot buffer around this area. To address potential construction-related
impacts on Delta smelt and critical habitat resulting from in-water construction, the Southport EIP
Action Area includes perennial waters of the Sacramento River extending 200 feet perpendicular from
the average summer-fall shoreline and 1,000 feet downstream from the proposed in-water construction
areas. This represents the potential area of turbidity and sedimentation effects based on the reported
limits of visible turbidity plumes in the Sacramento River during similar construction activities (NMFS
2008). Long-term effects of the Southport EIP’s Proposed Action include slight changes in water surface
elevations that extend for several miles upstream and downstream of the project area during flood
events. However, hydraulic analyses indicate that potential effects on hydraulic, geomorphic, and
sediment transport conditions in the Sacramento River will be insignificant and unlikely to adversely
affect listed species and designated critical habitat (ICF International 2013).

1.2 Project Background and Authority

The current levees do not adequately protect the city of West Sacramento during a 100-year
event (an event that has a 1 percent chance of occurring in any given year). Structural modifications to
the levee are proposed to address seepage, slope stability, erosion, and height concerns along the
existing West Sacramento levees and provide flood risk reduction.

The history of the Sacramento River Flood Control Project (SRFCP) dates back to the mid 1800s
with the initial construction of levees along the Sacramento, American, Feather, and Yuba Rivers. The
early history of the system was characterized by trial and error, with initial construction followed by a
levee failure, followed by improvement (strengthening and/or raising), followed by another levee
failure, etc. This continued until the California Legislature authorized a comprehensive plan for
controlling the floodwaters of the Sacramento River and its tributaries in the Flood Control Act of 1911.
Federal participation in the SRFCP began shortly after authorization in 1917 and continued for
approximately 40 years.

Historically, from the mid 1800s onward, most hydraulic engineers at the Federal, State, and
local level thought that the most effective way to control flood flows in the river system was to
construct levees close to the main channel. The record floods of 1907 and 1909 forced a reevaluation of
this historic approach. It was clear from the size of these flood events in relation to existing channel
capacities that major bypass systems were needed to control excess flood flows. These bypasses were
designed to divert flood flows away from urban centers. Throughout the SRFCP, the frequency that flow
starts to divert from the Sacramento River to the bypass system varies between a 3-year to 5-year flood
event.



The series of storms that struck California in February of 1986 resulted in the flood of record for
many areas in northern and central California. The estimated peak flows associated with the 1986 flood
were nearly equal or exceeded the design flows of the Sacramento River, Sacramento Bypass, and the
Yolo Bypass in the vicinity of West Sacramento. As a result of the problems experienced during the
1986 flood, the Corps initiated a study of the levees comprising the SRFCP that were impacted by the
flood. Due to the large scale of the study, the review was split into five phases. The first phase of this
study included West Sacramento and was documented through an Initial Appraisal Report titled,
Sacramento Urban Area Levee Reconstruction Project, California dated May 1988. This phase included
the review of approximately 110 miles of levee and recommended the repair of 34 miles.

The 1986 flood also exposed structural problems and identified the inability of the existing
levees to provide critical flood protection to the Sacramento metropolitan area. As a result, the Corps,
in cooperation with the State of California, initiated the study titled, Sacramento Metropolitan Area,
California, Feasibility Report. This report was published in February 1992 and indicated the existing
flood control system in the study area provided significantly less than a 100-year level of protection.
The study went on to recommend a program of improvements. The repairs recommended by the
Sacramento Metropolitan Area, California, Feasibility Report were authorized in the Water Resources
Development Act (WRDA) of 1992 (Public Law [PL] 102-580).

The Corps was preparing construction plans and specifications for the levee repairs authorized
in the WRDA of 1992, when the 1997 New Year’s Day Flood occurred. It was one of the largest
experienced in northern California since the beginning of the measured record in 1906. In the wake of
the 1997 flood, the Corps identified underseepage as an area of greater concern in the design and repair
of levees. This resulted in a number of design revisions to the levee repairs recommended in the West
Sacramento Project Design Memorandum. These design revisions and the associated increase to the
total estimated project cost were captured in a supplemental authorization through the Energy and
Water Development Appropriation Act of 1999 (PL 105-245).

The initial study authority for the West Sacramento area was provided through Section 209 of
the Flood Control Act of 1962, PL 87-874. The West Sacramento Project was authorized in WRDA 1992,
PL 102-580 Sec. 101 (4), as amended by the Energy and Water Development of 1999, PL 105-245. It was
reauthorized on October 28, 2009 with a total project cost of $53,040,000 under WRDA 2010, PL 111-85.

13 Species Considered and Species Requiring Consultation

An official list of species with the potential to occur in the vicinity of the West Sacramento
project area and Federally listed as threatened, endangered, and proposed threatened or endangered
was obtained from the Sacramento USFWS website for Yolo County (USFWS 2014) (Appendix A). The
following Federally endangered and threatened species were included on the USFWS species list and
were considered for inclusion in this BA.



Valley elderberry longhorn beetle (Desmocerus californicus dimorphus) (VELB)—threatened.
Conservancy fairy shrimp (Branchinecta conservatio)—endangered.
Vernal pool fairy shrimp (Branchinecta lynchi)—threatened.

Vernal pool tadpole shrimp (Lepidurus packardi)—endangered.

Delta green ground beetle (Elaphrus viridis)—threatened.

California freshwater shrimp (Syncaris pacifica)—endangered.

Delta smelt (Hypomesus transpacificus)—threatened.

California red-legged frog (Rana draytonii)—threatened.

California tiger salamander (Ambystoma californiense)—threatened.
Yosemite toad (Anaxyrus canorus)—threatened.

Giant garter snake (Thamnophis gigas)—threatened.

Western snowy plover (Charadrius alexandrinus nivosus)—threatened.
Western yellow-billed cuckoo (Coccyzus americanus) —threatened.
Northern spotted owl (Strix occidentalis caurina)—threatened.

Least Bell’s vireo (Vireo bellii pusillus)—endangered.

Palmate-bracted bird’s-beak (Cordylanthus palmatus)—endangered.
Colusa grass (Neostapfia colusana)—threatened.

Keck’s checker-mallow (Sidalcea keckii)—endangered.

Solano grass (Tuctoria mucronata)—endangered.

Sacramento River winter-run Chinook salmon evolutionary significant unit (ESU)
(Oncorhynchus tshawytscha)—endangered.

Central Valley spring-run Chinook salmon ESU (Oncorhynchus tshawytscha)—threatened.
California Central Valley steelhead DPS (Oncorhynchus mykiss)—threatened.

Southern DPS of North American green sturgeon (Acipenser medirostris)—threatened.

On-going coordination with the Services will occur as the project progresses to the preliminary

engineering design phase to ensure compliance with Section 7. The Corps would coordinate potential

design refinements with the Services to avoid, minimize, and compensate for affects to listed species

and reinitiate consultation if necessary. The action area includes the protected species and critical

habitat listed in Table 1, as well as fall-/late fall-run Chinook salmon, which has EFH within the study

10



Of the 23 Federally listed species considered for inclusion in this BA, the 7 species (and their

critical habitats) listed in Table 1 have the potential to occur in the Action Area and may be affected by

the Proposed Action; accordingly, these species are the subject of this BA.

Table 1. Federally Protected Species and Critical Habitat Addressed in this Biological Assessment.

Common Name

Scientific Name

‘ Federal Status

Threatened and Endangered Species

Valley elderberry longhorn beetle Desmocerus californicus dimorphus T
Sacramento River winter-run Chinook Salmon ESU | Oncorhynchus tshawytscha E/MSA
Central Valley spring-run Chinook Salmon ESU Oncorhynchus tshawytscha T/MSA
Central Valley steelhead DPS Oncorhynchus myekiss T
Delta Smelt Hypomesus transpacificus T
Green Sturgeon southern DPS Acipenser medirostris T
Giant garter snake Thamnophis gigas T

Critical Habitat

Valley elderberry longhorn beetle

Desmocerus californicus dimorphus

Sacramento River winter-run Chinook Salmon ESU

Oncorhynchus tshawytscha

Central Valley spring-run Chinook Salmon ESU

Oncorhynchus tshawytscha

Central Valley steelhead DPS

Oncorhynchus mykiss

Delta Smelt

Hypomesus transpacificus

Green Sturgeon southern DPS

Acipenser medirostris

Note: ESU = Evolutionarily Significant Unit, DPS = Distinct Population Segment, T = Threatened, E = Endangered,
MSA = Magnuson-Stevens Fishery Conservation and Management Act.

13.1

Other Species Considered but Eliminated from Further Evaluation

The West Sacramento Project’s Action Area does not contain suitable habitat (i.e., vernal or

seasonal pools or swales) for conservancy fairy shrimp, vernal pool fairy shrimp, vernal pool tadpole

shrimp, or Delta green ground beetle and is outside the geographic range of the California freshwater

shrimp and the Yosemite toad. Therefore, it has been determined that the Proposed Action would have

no effect on any of these species, and no further evaluation or consultation on these species is needed

(50 Code of Federal Regulations [CFR] 402.12).

Seasonal and perennial wetlands in the West Sacramento Project’s Action Area are connected to

the Sacramento River and the Sacramento DWSC (which contains predatory fish) and/or are surrounded

by cultivated or developed areas; therefore, they do not provide suitable aquatic or upland habitat for

California tiger salamander. California red-legged frog is considered extirpated from the floor of the

Central Valley (USFWS 2002) and would not occur in the Action Area. Therefore, it has been determined

that the Proposed Action would have no effect on California tiger salamander and California red-legged

frog; no further evaluation or consultation on these species is needed (50 CFR 402.12).
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There is no suitable nesting habitat for the western snowy plover which requires barren to
sparsely vegetated ground at alkaline or saline lakes, reservoirs, ponds, riverine sand bars, and sewage,
salt-evaporation, and agricultural wastewater ponds. The least Bell’s vireo historically nested in the
Sacramento Valley, but no nesting has been documented north of Santa Barbara County since prior to
1970s. Two recent male sightings have been reported from Putah Creek in Yolo County in 2010 and 2011
but no confirmed nesting (CDFW 2013). The western yellow-billed cuckoo, which was recently listed as
threatened, historically wintered in this region, but there is no suitable habitat in the West Sacramento
Action Area and there have been no recent sightings south of Colusa on the Sacramento River. The West
Sacramento Project Action Area is outside the geographic range of the northern spotted owl. Therefore,
it has been determined that the Proposed Action would have no effect on any of these species, and no
further evaluation or consultation on these species is needed (50 CFR 402.12).

There are four Federally listed plants that could potentially occur in the region, including
Palmate-bracted bird’s-beak, Colusa grass, Keck’s checker-mallow, and Solano grass. Palmate-bracted
bird’s-beak is not expected to occur because grasslands in the West Sacramento Project Action Area lack
typical associates (iodine bush [Allenrolfea occidentalis]) and there is no suitable microhabitat (alkaline
soils) present. Similarly, Colusa grass is not expected to occur in the Action Area because there are no
vernal pools. In addition, habitat conditions are of poor quality for two species; Solano grass, which
could occur in mesic annual grassland, and Keck’s checker mallow, which could occur in annual grassland
or valley oak woodland. Therefore none of these plants are expected to occur in the Action Area.
Therefore, it has been determined that the Proposed Action would have no effect on any of these
species and no further evaluation or consultation on these species is needed (50 CFR 402.12).

14 Consultation to Date

Coordination with the USFWS and NMFS has occurred independently on the West Sacramento
Project and the Southport EIP. On April 21, 2014 an interagency meeting was held to discuss the
Biological Assessments for both actions. As a result of that meeting, Biological Assessments were
combined because the two projects were determined to be too related to be considered in two separate
consultations, and that both actions should be addressed together. A history of the consultation
process is provided to document the process that led up to this decision.

1.4.1 Southport EIP Consultation History
The Corps and WSAFCA, pursuant to the ESA, must consult with USFWS and NMFS with regard

to any proposed actions that may affect the continued existence of a Federally listed species. Following
is a summary of communications with USFWS and NMFS for the Southport EIP Proposed Action.
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January 2014—an updated species list for Yolo County was obtained from the USFWS
website.

December 18, 2013 — USFWS and NMFS staff participated in an environmental stakeholder
group meeting on project design development

December 11 and 18, 2013—USFWS and NMFS staff participated in public meetings on the
Southport EIP Draft Environmental Impact Statement/Environmental Impact Report
(EIS/EIR)

September 30, 2013 — NMFS staff correspondence requested additional information from
the Corps to support consultation

August 27, 2013 — NMFS staff met with WSAFCA and Corps staff to discuss project design
and BA comments

June 4, 2013—Corps requested initiation of consultation with USFWS and NMFS

March 28, 2013—USFWS and NMFS staff participated in National Environmental Policy
Act/California Environmental Quality Act (NEPA/CEQA) scoping meeting

January 3, 2013—a species list for Yolo County was obtained from the USFWS website.

November 14, 2011—USFWS and NMFS staff participated in an environmental stakeholder
group meeting on project alternatives development

August 15, 2011—USFWS and NMFS staff participated in an informal meeting of the
Southport EIP environmental stakeholder group and attended a field visit led by WSAFCA.

May 26, 2011—USFWS and NMFS staff participated in the kick-off of an environmental
stakeholder group for the Southport EIP

2008 through 2010—USFWS and NMFS staff participated in numerous site visits and
meetings associated with WSAFCA'’s overall levee improvements program, leading to
completed consultations for the | Street Bridge, The Rivers, and California Highway Patrol
(CHP) Academy projects.

West Sacramento Project Future Consultation Approach

The West Sacramento Project is at a feasibility level of design and therefore an earlier stage of

development than the Southport EIP. Due to the uncertainty of when and how the West Sacramento

Project will be implemented, this BA analyzes the maximum affects to listed species using the largest

foreseeable footprint. The Corps will consult on Alternative 5 which is the locally preferred plan (LPP).

As the project moves into further design, design refinements will likely reduce the footprint and reduce
the effects to listed species. This approach will allow the USFWS and NMFS to conduct the jeopardy
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analysis and to determine the level of take in an Incidental Take Statement. Coordination with the
resource agencies will continue into the design phase to obtain input which can help to avoid, minimize,
or compensate for affects to listed species. This future coordination would attempt to reduce any
mitigation required for the project and also would determine if additional consultation is needed for the
project.

2.0 Proposed Action and Project Evaluation Approach

2.1 Introduction

The Corps has identified a number of problems associated with the flood risk management
system protecting the city of West Sacramento and surrounding areas. There is a high probability that
flows in the American and Sacramento Rivers will stress the network of levees protecting West
Sacramento to the point that levees could fail. The consequences of such a levee failure would be
catastrophic, since the area inundated by flood waters is highly urbanized and the flooding could be up
to 20 feet deep.

The majority of the Sacramento River north and south levee reaches within the West
Sacramento study area require seepage, slope stability, height, and erosion improvements in order to
meet Corps criteria. This BA analyzes the effects of repairing the levees in the West Sacramento GRR
North and South basins. A summary of the remediation measures proposed under this study are
included in Table 2 below.

Table 2. Proposed Measures for the West Sacramento Project.

Waterway/Location | Extent of Action | Proposed Measure
North Basin
Sacramento River North 5.5 miles from the e Construct bank protection
Levee * Sacramento Bypasssouthto | ¢ |nstall cutoff walls
the stone lock structure on e  Construct levee raise
the DWSC.
West Sacramento Port North | 4.9 miles from the stone lock | @ Construct floodwalls
Levee ** structure west to the Yolo
Bypass levee.
Yolo Bypass ** 3.7 miles from the Port e Install cutoff walls

North levee north to the
Sacramento Bypass.

Sacramento Bypass Training 1.1 miles from the Yolo e Construct bank protection
Levee ** Bypass levee to the
Sacramento River.
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Waterway/Location

Extent of Action

Proposed Measure

South Basin

Sacramento River South
Levee *

5.9 miles south along the
Sacramento River from the
DWSC stone lock structure
to the South Cross levee.

Construct bank protection
Install cutoff walls
Construct levee raise
Construct seepage berm
Construct setback levee

South Cross Levee **

1.2 miles across the South

e |Install cutoff walls
Basin from the Sacramento e Construct seepage berms
River to the DWSC. e Levee Raise
Deep Water Ship Channel 2.8 miles from the South e Construct floodwalls
East Levee ** Cross levee north to the e Levee raise
point where it bends east. e Construct bank protection
West Sacramento Port South | 4.0 miles east from the bend | ¢ |nstall cutoff walls
Levee ** in the DWSC east levee to e Construct levee raise

the stone lock structure.

Deep Water Ship Channel
West Levee **

21.4 miles from the
intersection of the Port
North levee and the Yolo
Bypass levee south to
Miners Slough.

Install cutoff walls
Construct seepage berms
Levee raise

Construct bank protection
Construct closure structure

South Cross Levee **

1.2 miles across the South
Basin from the Sacramento
River to the DWSC.

Install cutoff walls
Construct seepage berms
Levee Raise

* Would establish compliance with Corps vegetation requirements for upper 2/3 slopes of the levee, with a variance allowing

the lower 1/3" waterside vegetation to stay.
** Would establish compliance with Corps vegetation requirements. Engineering Technical Letter 1110-2-571.

The West Sacramento project is being completed in accordance with the principles that have
been outlined in the Corps’ SMART Planning Guide (Corps 2013). SMART Planning requires that all
feasibility studies should be completed within a target of 18 months (to no more than three years at the
greatest), at a cost of no more than $3 million, utilizing 3 levels of vertical team coordination, and of a
"reasonable" report size. The SMART Planning methodology and framework were developed to
facilitate more efficient, effective, and consistent delivery of Planning Decision Documents. All designs
associated with this project use the largest footprint to evaluate affects to listed species. The larger
footprint will look at the maximum extent the project could affect species in the project area. As design
refinements occur, consideration will be given to designs that reduce affects to listed species where
practicable.
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2.2 West Sacramento Project Proposed Action

2.2.1 Measures Proposed for Alternatives

Levees in the West Sacramento project area require improvements to address seepage, slope
stability, overtopping, and erosion concerns. The measures proposed to improve the levees are
described below and consist of: (1) seepage cutoff walls, (2) seepage berms, (3) stability berms, (4)
levee raises, (5) flood walls, (6) relief wells, (7) sheet pile walls, (8) jet grouting, and (9) bank protection.
The above measures would be implemented by fixing levees in place, constructing adjacent levees, or
constructing a setback levee. It is possible that sheet pile walls, jet grouting, and relief wells would be
used at various locations so they are also described below. Figure 1 identifies the reaches where each
measure would be required. Once a levee is modified, regardless of the measure implemented for the
alternative, the levee would be brought into compliance with Corps levee design criteria. This would
include slope flattening and/or crown widening, where required. The levee crown would be widened to
20 feet, and 3:1 landside and waterside slopes would be established where possible. If necessary, the
existing levee centerline would be shifted landward in order to meet the Corps’ standard levee footprint
requirements.

Seepage and Slope Stability Measures

Cutoff Walls

To address seepage concerns, a cutoff wall would be constructed through the levee crown. The
cutoff wall would be installed by one of two methods: (1) conventional open trench cutoff walls, or (2)
deep soil mixing (DSM) cutoff walls. The method of cutoff wall selected for each reach would depend on
the depth of the cutoff wall needed to address the seepage. The open trench method can be used to
install a cutoff wall to a depth of approximately 85 feet. For cutoff walls of greater depth, the DSM
method would be utilized.

Prior to construction of either method of cutoff wall, th