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Executive Summary

Purpose of Report

The Yuba County Water Agency (YCWA), Three Rivers Levee Improvement Authority
(TRLIA), Marysville Levee Commission (MLC), and Sutter Butte Flood Control Agency
(SBFCA) have partnered with the State of California Department of Water Resources (DWR) to
develop this Feather River Regional Flood Management Plan (“RFMP” or “Plan”). This Plan
reflects the flood management priorities of the Feather River Region while at the same time
aligning with the recently adopted 2012 Central Valley Flood Protection Plan (CVVFPP) to the
extent feasible. By clearly establishing regional flood management priorities, this Plan will
facilitate future funding and implementation of much-needed flood risk reduction projects.

Although funded by DWR, the intent of all five partnering agencies (YCWA, TRLIA, MLC,
SBFCA, and DWR) is to facilitate the development of a broadly supported Plan and embrace the
FIoodSAFE vision. This Plan is being shaped by the concerns and priorities of the communities
in the Feather River Basin, including local Levee Maintaining Agencies (LMAS) representatives,
elected officials, property owners, businesses, interested individuals, small community
representatives, native tribes, and non-governmental organizations. Accordingly, the planning
process is founded on a strong strategic stakeholder outreach effort. Concurrent goals of the
outreach effort are to strengthen inter-agency working relationships, engender region-wide
understanding of integrated flood management goals, objectives, and needs, and promote a
sustainable partnership structure to facilitate future implementation of mutually-beneficial
projects.

A diverse range of stakeholders, often with divergent interests and opinions, participated in this
process. While all of these interests and opinions were carefully considered, it is ultimately the
responsibility of the four local partnering agencies to formulate the perspective and
recommendations of the region as documented in this report. For simplicity, these are attributed
to “the region” throughout this report.

The Planning Process

The plan formulation tasks focus on developing a description of the current state of flood
management within the region, identifying opportunities for improving flood management while
achieving multiple objectives, setting priorities, and developing a financing plan. Together, these
plan elements will define the long-term vision for flood risk reduction in the region.

The approach has involved a structured public outreach process, supported by available
engineering, environmental, and financial analyses, leading to the incremental formulation of the
RFMP. A website (http://frrfmp.com/ ) and hotline ((530) 845-5988) were established in March
2013 to provide ready access to the planning team and the evolving documents compiled in the
course of the planning process. The schedule of activities, meeting notices and summaries,
briefing materials, the draft and final report, and supporting documents have been posted on the
website as they become available. In addition, the website includes links to key agencies and
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other planning processes. These materials are also distributed via email to all interested parties.
A link to register as an interested party is available under the “Contact” link on the website.

Comments on the October 4, 2013 Draft Report and Responses

Following release of the October 4, 2013 draft report and a public workshop held in Marysville
on November 13, 2013 the planning team has received comment letters and met with numerous
stakeholders to learn about their perspectives on the issues and proposed plan described in the
report. This revised draft report reflects the planning team and Steering Committee’s careful
consideration of the feedback provided over the past seven months. The major comments and
responses are briefly summarized here. Additional detail is provided in a table of specific
comments and responses posted on the project website (http:/frrfmp.com/ ). The original
comment letters are also posted.

In general, the National Marine Fisheries Service, River Partners, the National Wildlife Service
and the California Department of Fish and Wildlife suggested that the draft plan fell short of the
environmental restoration and multi-objective goals of the CVFPP. They urged the region to
commit to implementing multi-objective projects, including new levee setbacks, restoration of
natural riverine processes, and enhancing fish and wildlife habitats.

On the other hand, representatives of the agricultural community, including the California Farm
Bureau and the Yuba-Sutter Farm Bureau emphasized the importance of protecting productive
farmland, recognizing and optimizing the wildlife habitat values of existing farmland, and
maintaining the existing floodways through vegetation and sediment removal to restore design
capacities.

During the draft review period these groups met in two highly productive meetings to develop a
mutual understanding of their respective interests and concerns. Among the key areas of
agreement which emerged in these meetings was the recognition that there are tremendous
opportunities for restoration and environmental enhancement and flood risk reduction within the
existing floodways of the lower Feather River, Yuba River, and Bear River that can be achieved
through removal and re-grading of hydraulic mining debris which remain as a legacy of the gold
mining era. With removal and re-grading of terraced hydraulic mining debris, consisting of
sand, gravel, and cobbles, it is feasible to enhance riparian vegetation, SRA habitat and other
ecological benefits while still achieving a net increase in hydraulic conveyance capacity. When
such excavated material is beneficially re-used for other purposes, such restoration activities
become much more financially feasible.

The planning team and the Steering Committee carefully considered the resources agencies’
recommendation to put greater emphasis in the Plan on environmental restoration and multi-
objective planning. This draft has been revised to reflect its concurrence with the fundamental
importance of achieving those goals. It emphasizes that the region has been a pioneer in multi-
objective project implementation, in partnership with State and federal agencies and NGOs over
more than a decade. Among the notable regional achievements are:

e Wild River status for the South Yuba River in 1999, emerging from an extraordinary
process of negotiation, public outreach and legislation.

e Yuba-Feather Program, included in Proposition 13 (2000) and subsequent
implementation of levee setbacks on the Bear River and Feather River by TRLIA, which
added over 2,200 acres to the floodway, now essentially complete. TRLIA has been, and
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continues to be extraordinarily proactive with regard to floodway environmental
restoration planning and implementation.

e Lower Yuba River Accord, executed in 2008, which improves fisheries habitat, water
supply, and power benefits provided by the Yuba River system.

e Star Bend Levee Setback, constructed in 2009, which significantly improved public
safety, expanded the Lower Feather River floodway, and provided opportunities for
environmental enhancement.

e Collaboration with State and federal agencies on the DWR-led Lower Feather River
Corridor Management Plan, now in administrative draft form and soon to be made
available for public review.

e Feather River West Levee Program, now underway, includes commitments to implement
multi-objective features, including habitat restoration within the floodway, recreational
enhancements, and other features.

This plan builds on that legacy of enlightened, multi-objective project implementation. However
the planning team and Steering Committee believe that it is not feasible or reasonable to make
commitments regarding the way multi-objective features will be bundled in future projects.
Those specifics will emerge at the project planning and implementation level, when integration
opportunities, cost sharing opportunities, and financing capabilities are fully understood.
Therefore this plan provides a description of the various management actions in Chapters 6, 7, 8,
and 9, which can be combined during implementation to advance the regional goals and
objectives. A description of the environmental setting has been added to Chapter 2 and Chapter
6 has been re-written to add more specificity to the suite of actions that can advance agricultural
and environmental stewardship.

One person noted that the Plan did not adequately address the need for public access and
recreational features in the regional floodways. In response the planning team drafted a new
Chapter 7 which describes recreational assets, issues, and opportunities.

LMAs, including DWR acting in its capacity as maintaining agency, provided additional detail
regarding the growing constraints, challenges, and expenses they face while working to meet
federal and State project maintenance mandates. The Central Valley Flood Control
Association’s Rural Levee Workgroup has prepared a series of topic papers describing issues and
concerns related to rural levee maintenance in the Central Valley. The papers were released in
December 2013. The Association informally requested that the RFMP consider these papers
while formulating the Feather RFMP. The draft report has been augmented to reflect all of this
input.

Project proponents have provided helpful feedback, leading to refinement of the flood risk
reduction projects described in Chapter 8 which are in various stages of planning, design, and
execution. Table 10-1, which summarizes all of the major management actions included in the
Plan, has been revised as well.

Stakeholders interested in, and affected by, the Cherokee Canal expressed frustration with the
current status of maintenance of the project, as well as opposition to creation of a Feather River
Bypass. The strong local preference is for more aggressive maintenance of the existing project
and potential modification of the project to include one or more sedimentation basins at the
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upper end of the project, a flood relief weir on the south side of the project, a floodway corridor
management plan to address sediment and vegetation, a recognition of the great habitat value
provided by adjoining rice cropland, and a request to update FEMA mapping of the affected
floodplain. The discussion of Cherokee Canal throughout the report, in Chapters 4, 6, and 8, has
been revised to incorporate this input.

Some comments noted the absence of a substantial Financial Plan in the October 4 draft. The
placeholder text in the October 4 draft has been replaced with Chapter 11, which provides a
regional financial profile, describes potential funding opportunities, and provides a detailed
financial profile for each of the planning sub-areas in the region.

Comments on the May 19, 2014 Draft Report and Responses

The May 19, 2014 revised draft report was made available for public review on the Feather
RFMP website on May 22, 2014. A public meeting in Yuba City on June 4 provided an
opportunity for interested stakeholders to hear a summary of the report and changes made since
the October 4 draft.

Public comments and discussion at the meeting focused primarily on concerns about the Plan
proposing new restrictions upon public access to the river corridors of the region, as well as the
impacts on LMASs and property owners of unrestricted access. Stakeholders followed up with
numerous emails commenting on these concerns. Chapter 7 of this draft final report has been
revised in response to these comments to provide a more complete and balanced discussion of
the public access issue.

Comment letters and emails were also submitted by by RD 784, YCWA, Yuba-Sutter Farm
Bureau, River Partners, and a property owner with an interest in Cherokee Canal. In general,
these letters provided helpful corrections and suggestions, many of which were incorporated into
the revised draft report. CDFW indicated that it intends to provide further comments, which will
be submitted in the mid-July timeframe.

This draft final report reflects the status of the Feather RFMP at the end of Phase 1 of the
planning process. It is anticipated that Phase 11 of the process, which begins July 1, 2014, will
lead to further stakeholder discussions and refinement of the Plan.

The planning team and Steering Committee are grateful for the thoughtful feedback and active
involvement of all those who have participated in the process leading to the completion of this
revised draft report.

Relationship with the Central Valley Flood Protection Plan

The CVFPP is a critical document to guide California’s participation (and influence federal and
local participation) in managing flood risk along the Sacramento River and San Joaquin River
systems. The CVFPP proposes a system-wide investment approach for sustainable, integrated
flood management in areas currently protected by facilities of the State Plan of Flood Control
(SPFC). The CVFPP will be updated every five years, with each update providing support for
subsequent policy, program, and project implementation.

DWR conducted planning and investigations for the 2012 CVFPP from 2009 through 2011,
representing the most comprehensive flood evaluations for the Central Valley ever conducted by
the State. The CVFPP was adopted by the Central Valley Flood Protection Board (Board or
CVFPB) on June 29, 2012. During the review and adoption process regional representatives
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expressed support for the goals and objectives set for the CVFPP, as well as concerns about the
potential expansion of the Sutter Bypass and creation of a new Feather River Bypass. The
CVFPB responded to these concerns in its adoption resolution, 2012-25, including deletion of
the Feather River Bypass from the CVFPP.

Given its vast scope, the CVFPP could not incorporate the level of detail needed to specifically
delineate likely system-wide improvement alternatives, nor did it include a detailed discussion of
local flood risk reduction priorities. Instead, it provides a broad vision to help guide regional-
and State-level financing plans to guide investments which may be in the range of $14 billion to
$17 billion over the next 20 to 25 years.

In order to bring that process to fruition with the necessary level of detail and opportunity for full
local participation in the planning process, the 2017 update to the CVFPP will be informed by
regional flood management plans, such as this one, two basin-wide feasibility studies, and the
Conservation Strategy. The Conservation Strategy expands upon the Conservation Framework
that was included in the 2012 CVFPP.

The regional planning effort has been subdivided into regions (Figure 1-2). At the request of the
involved regional agencies, several of the original nine regions were consolidated into six. The
regional plans are intended to clearly define local and regional flood management needs,
priorities, and financing capabilities.

The two Basin-Wide Feasibility Studies (BWFS) will cover the Sacramento River Basin and the
San Joaquin River Basin, respectively. They will primarily focus on the long-term needs of the
SPFC to provide trans-regional benefits and improvements to the capacity, flexibility, and
resiliency of the Central Valley Flood Management system.

DWR has indicated that it will prioritize State cost share funding for elements of the regional
flood management plans to the extent that these elements are compatible with the vision, guiding
principles, and elements of the CVFPP. DWR will likely also consider the availability of limited
State funding and indices of effectiveness, such as net benefits, benefit to cost ratios, and other
measures when prioritizing the allocation of State funds.

The Feather River Regional Flood Management Plan formulation process is an integral part of
the CVFPP process. It provides an opportunity for the region to bring into focus flood
management issues of local concern, devise solution options, set priorities, and explore local
financing mechanisms to help pay for planning, design, construction, and operation and
maintenance. It also provides an opportunity for the region to offer recommendations to DWR in
support of the SSIA refinement process. This effort, while coordinated with the larger CVFPP,
will build on the successes of projects implemented in the region since the 1986 flood, and to
obtain State and federal cost sharing to the maximum extent feasible.

It is especially important that the region expedite the planning process to take advantage of
remaining Proposition 1E (Disaster Preparedness and Flood Prevention Bond Act of 2006) and
Proposition 84 (The Safe Drinking Water, Water Quality and Supply, Flood Control, River and
Coastal Protection Bond Act of 2006) bond funds, which were authorized in 2006, but expire if
not committed by the end of 2016. It is anticipated that compatible portions of the evolving
Feather River Regional Flood Management Plan (RFMP) will be incorporated into the
Sacramento Valley BWFS and the CVFPP, which will facilitate future State and federal cost
sharing contributions to these elements.
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Consistent with the input provided to the CVFPB during the CVFPP adoption process, the region
remains concerned about the potential loss of agricultural lands and resultant economic impacts
(Hamilton and O’Brien, 2013), redirected hydraulic impacts, and public expense associated with
the implementation of the Sutter Bypass expansion and the creation of a new Feather River
Bypass. While the Feather River Bypass does have the potential to reduce the flood risk of the
urban communities in our region, the impacts and costs do not appear to justify further
consideration of this alternative. If the BWFS is going to evaluate measures to reduce the flood
risk beyond the 200 year level that will be accomplished by the urban levee improvements
currently underway, consideration should also be given to evaluating new or expanded reservoirs
as alternatives to the Feather River Bypass and widening of the Sutter Bypass to achieve the
goals of providing resiliency, adaptability to climate change and integrated water management.

Regional Goals and Objectives

The regional goals and objectives are to improve flood risk management in the region while
advancing the supporting goals of improving operations and maintenance, promoting ecosystem
functions, improving institutional support, and promoting multiobjective projects. These
objectives of the regional planning process are founded on, and consistent with, the goals of the
CVFPP as described in the 2012 Plan. These goals and objectives are intended to address the
specific public safety, environmental quality, and economic health concerns of the region as
described in Chapter 3 and 4 of this report. Specific objectives for the region have been
formulated as well to reflect the history, culture, land use, and hydrology of the region. Chapter
5 describes the major solution strategies which have been used, and are proposed, to meet the
goals and objectives of the region. Chapters 6, 7, 8, and 9 describe specific actions, which when
combined, can create highly effective multi-objective projects which help achieve the region’s
goals and objectives.

Primary Goal

* Improve Flood Risk Management — Reduce the chance of flooding, and damages once
flooding occurs, and improve public safety, preparedness, and emergency response
through the following:

o Identifying, recommending, and implementing structural and nonstructural projects
and actions that benefit lands currently receiving protection from facilities of the
SPFC.

o Formulating standards, criteria, and guidelines to facilitate implementation of
structural and nonstructural actions for protecting urban areas and other lands of the
Sacramento and San Joaquin river basins and the Delta.

Supporting Goals

* Improve Operations and Maintenance — Reduce systemwide maintenance and repair
requirements by modifying the flood management systems in ways that are compatible
with natural processes, and adjust, coordinate, and streamline regulatory and institutional
standards, funding, and practices for operations and maintenance, including significant
repairs.

Feather River Regional Flood Management Plan Draft Final
July 2014 xviii



* Promote Ecosystem Functions —Integrate the recovery and restoration of key physical
processes, self-sustaining ecological functions, native habitats, and species into flood
management system improvements to the extent feasible.

* Improve Institutional Support — Develop stable institutional structures, coordination
protocols, and financial frameworks that enable effective and adaptive integrated flood
management (designs, operations and maintenance, permitting, preparedness, response,
recovery, and land use and development planning).

* Promote Multi-Benefit Projects — Describe flood management projects and actions that
also contribute to broader integrated water management objectives identified through
other programs.

These goals, described above, provide guidance for the formulation of its specific policies and
physical elements. The goals also capture guidance and objectives provided in the authorizing
legislation (California Water Code Section 9616) (DWR 2012). DWR also prepared the
Conservation Framework which is an integral part of the SSIA identified in the 2012 CVFPP and
describes how environmental stewardship is integrated to make progress towards meeting the
environmental objectives of the Central Valley Flood Protection Act of 2008 throughout the
flood management system. In April 2014, DWR completed an administrative review draft of the
2017 Conservation Strategy, which although unpublished, has been helpful in advancing the
region’s effort of aligning proposed actions with DWR’s goals and objectives.

The goals of the RFMP are consistent with the broader goals of the CVFPP. The primary goal of
the RFMP is to collaboratively improve flood risk management within the region, while
improving operations and maintenance, promoting ecosystem functions, improving institutional
support, and promoting multi-benefit projects. By aligning as closely as feasible with CVFPP
goals the region seeks to maximize State and federal cost sharing and to execute high priority
projects, consistent with the Regional Plan, as rapidly as feasible. Specific regional objectives
include:

e Urban and Urbanizing - Provide 200-year flood protection for urban and urbanizing
areas of the region, including Marysville, Yuba City, portions of Sutter, RD 784 and
Wheatland.

e Small Communities - Provide 100-year flood protection for the small communities in
the region, including Rio Oso and Nicolaus.

e Rural Agricultural Areas - Improve flood protection for the rural agricultural areas
within the region.

e Flood System Sustainability - Improve the flexibility and sustainability of the regional
flood management system in light of climate change and regulatory constraints by
reducing the costs and increasing the effectiveness of levee maintaining agencies.

e Agricultural Sustainability - Support and strengthen the regional economy, primarily
founded on highly productive farmland; achieve wildlife habitat objectives through
preservation and/or modification of current agricultural practices to the extent feasible;
and modify State and federal floodplain regulations to help sustain agricultural uses of
regional floodplain.
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e Multiple Objectives - Incorporate multiple objectives such as environmental restoration,
agricultural enhancement, improved water quality, open space, energy production, and
recreation, to the extent compatible with existing land uses and supported by affected
landowners.

e State Systemwide Investment Approach (SSIA) and Regional Projects - Describe
opportunities to link SSIA to regional projects and/or objectives. Accordingly, describe
challenges of these linkages.

The proposed regional Plan will achieve these goals and objectives through both structural and
non-structural means, as described in subsequent sections of this Plan.

While the regional goals and objectives are consistent with the CVFPP goals, the regional
objectives place a greater emphasis on the preservation of economically productive agricultural
land than does the CVFPP, for several reasons:

Agriculture provides the foundation for the regional economy. Loss of highly productive
agricultural lands to accommodate larger flood conveyances, transient floodplain storage, and
wildlife habitat could affect the long-term viability of the regional economy, including the many
secondary and tertiary businesses which support agriculture.

There are many opportunities for improving the multi-objective benefits of productive
agricultural land, (an example is benefit to habitats) which can concurrently strengthen the
economic viability of agriculture in the region. The region seeks to take maximum advantage of
these evolving opportunities while minimizing future land use conversion to wildlife and
fisheries habitat.

There are also great opportunities for further environmental enhancement and restoration of
ecological processes within the floodways of the Feather, Yuba, and Bear rivers, which can be
implemented as part of multi-objective projects which also improve flood conveyance. For
example, removing and re-grading terraced hydraulic mining sediments can concurrently
facilitate more frequent floodplain inundation, foster the growth of riparian vegetation, and
improve flood conveyance. These floodway enhancement opportunities should be fully
leveraged in preference to expanding the floodways at the expense of highly productive
agricultural land.

The region recognizes the importance of planning and implementing multi-objective projects. In
fact, the Feather River corridor already supports a number of habitat restoration and
augmentation projects, including the Levee District 1 Star Bend setback levee along the west
levee of the Feather River and the recently constructed TRLIA setback levees along the Feather
River east levee and Bear River north levee. Additional restoration projects, integrated corridor
management plans, and improved management practices are being implemented. These efforts
should be included in the overall evaluation of regional consistency with the CVFPP multi-
objective goals.

Nevertheless, the Plan recognizes that restoration of ecosystem function will occur incrementally
over time, where compatible with flood management projects, with appropriate funding, and
where locally supported. Flood management projects alone will not be sufficient to restore
ecosystem function in the region--it will take a diverse range of programs, funding sources, and
volunteer efforts sustained over time to accomplish this goal.
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Regional Setting and Demographics

The Feather River Region, as defined in this Plan, lies in the east-central portion of the
Sacramento Valley, a broad, gently sloping valley that drains into the Sacramento-San Joaquin
Delta (Delta). It is home to over 160,000 people and incorporates an area of approximately
302,000 acres of levee-protected lands within Sutter County, Butte County, Yuba County, and a
very small portion of Placer County along the Bear River near Wheatland as shown in Table ES-
1. Except for the flood channels themselves, the entire region is protected by levees which are
included in the State Plan of Flood Control. The region extends about 56 miles from north to
south and between 5 and 17 miles from west to east.

Table ES-1. Populations of Cities and Communities in the Feather River Region

City or County Population®
Community

Yuba City Sutter 63,328
Linda Yuba 17,773
Olivehurst Yuba 13,656
Marysville Yuba 12,073
Live Oak Sutter 8,392
Gridley Butte 6,584
Tierra Buena Sutter 4,587
Wheatland Yuba 3,456
Sutter Sutter 2904°
Biggs Butte 1,707
Rio Oso Sutter 356°
Nicolaus Sutter 280°

tus. Census, 2010,
2Population Sign in Nicolaus, CA
3U.S. Census, 2012

Approximately 76 percent of the land area within the region is actively farmed agricultural land,
16 percent is native vegetation or grazing land and 8 percent is urban and built-up land.

For the past 150 years agriculture has been the most important land use, and remains the
foundation of the region’s economy. Highly productive farms, many of them during the gold
rush to supply the burgeoning mining industry, continue to produce a wide variety of rice, nuts,
fruits, and row crops. These farms in turn support hundreds of businesses which supply
equipment, fuel, chemicals, and technical support to farmers, and purchase, process, package,
and transport crops on their way to markets all over the world.

Agriculture supports the cities, towns, and rural communities in the region. It is at the heart of
its culture, history, and social life.

Despite the risk of flooding, the regional agricultural industry has thrived in the area due to the
rich alluvial and floodplain soils deposited over thousands of years, plentiful water, and excellent
climatic conditions for a wide variety of highly marketable crops and large public investment in
flood protection infrastructure. Compatible use of agricultural, recreational, and wildlife areas
make productive use of lands which would otherwise pose excessive flood risks for residential,
commercial, and industrial development. It is therefore of great regional importance to
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formulate a regional flood management plan to promote flood-compatible land uses in the
floodplain while reducing the risk of flooding and allowing economic prosperity in the region.

Major north-south State highways include Highways 70, 99, 65 and 113. Major east-west State
highways include Highways 163 and 20. Two Union Pacific Rail lines, the Valley and
Sacramento Sub-lines, pass through the Region from north to south through Biggs, Gridly, Live
Oak, Yuba City, Linda, Olivehurst, Marysville, and Wheatland along the way. These lines cross
at Binney Junction in northern Marysville.

The Sutter County Airport and the Yuba County Airport are located near each other, in the
southern portion of the Yuba City-Marysville metropolitan area, on the west side and east side
of the Feather River, respectively.

Prior to 1848, when the Gold Rush set off a huge, rapid influx of settlers, the region was
occupied by Native American tribes, which lived by subsistence off of the abundant and diverse
resources in the valley and foothills, including salmon, waterfowl, deer, elk, and acorns. The
Native Americans adapted to the natural landscape and climate (Brewer, 1966), although records
indicate that thousands died in a large flood at the beginning of the nineteenth century (USACE,
2011).

The low-lying portions of the valley were occupied by vast tule marshes, with riparian forests
growing on the low, natural levees lining the meandering channels. At the higher elevations
these marshes and riparian forests gave way to grasslands and oak woodlands (Brewer, 1966).

Although highly altered by human activities since the gold rush, the basic landforms of the
region remain essentially unchanged: From west to east, they are basins, terraces, and alluvium,
each landform being characterized by typical land uses and natural habitats. These include
ricelands and managed wetlands; field and hay crops, and wetlands; riparian, and shaded riverine
aquatic habitats. Degradation of natural habitats and the interruption of natural ecological
processes have altered and stressed fisheries and wildlife populations.

With its Mediterranean climate, the region is characterized by a well-defined cool wet season
lasting generally from October through April, followed by a hot dry summer. With the Sierra
Nevada Mountains to the east, and the exposure to the influence of storms sweeping in from the
Pacific Ocean, the region can be subjected to rapid, extreme, and persistent flooding. The
watersheds of the Feather River, Yuba River, and Bear River are capable of generating extreme
peak flows when warm Pacific storms sweep in from the southwest, with high winds and ample
moisture and release torrential rains as they are lifted over the mountains (Kelley, 1989),
especially when combined with large snowmelt volumes from the Sierra Nevada Mountains.

Large floods were frequent in the nineteenth century, with high water events recorded for the
Sacramento Valley in 1850, 1852, 1853, 1861-62, 1866-67, 1868, 1872, 1873, 1875, 1881, 1889,
and 1892-93 (Kelley, 1989). Large floods have continued into the twentieth century as well,
including 1902, 1907, and 1909, 1928, 1937, 1940, 1942, 1950, 1955, 1964, 1986, and 1997. The
flood of 2006 so far has been the only event in the twenty first century.

Flood Management System

The flood management system which currently provides protection to the Feather River Region
includes upstream reservoirs with active flood control space, levees along the major
watercourses acting as flood control channels during high water events, and drainage facilities
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which pump interior runoff and seepage from levee protected areas back into the flood control
channels. It is part of a vast system of multi-purpose reservoirs, leveed stream channels, weirs,
and overflow structures which has been constructed to reduce flooding in the Sacramento Valley
over the past 160 years. These facilities are included in the State Plan of Flood Control for the
Sacramento River Basin and are illustrated on Figure 2-2.

Reservoirs in the region with an active flood control function include Lake Oroville on the
Feather River, operated by DWR, and New Bullards Bar Reservoir, on the Yuba River, operated
by YCWA. Camp Far West Reservoir on the Bear River, operated by South Sutter Water
District, does not provide any dedicated flood control storage and is typically full and spilling
during flood events. However, the existence of the water supply facility does serve to attenuate a
portion of the peak flow as it passes through the surcharged reservoir.

SPFC levees line the Cherokee canal north of the Sutter Buttes, the Feather River downstream of
Thermalito Reservoir, the perimeter of Marysville, the Yuba River north of the Yuba Goldfields,
the lower Bear River, Yankee Slough, the Western Pacific Interceptor Canal, the Sutter Bypass,
and Wadsworth Canal, (and the West Intercepting Canal and East Intercepting Canal which feed
into it) and the Natomas Cross Canal (see Figure 2-2)

The flood management system is operated to safely convey flood flows, through the coordinated
efforts of local, State, and federal agencies. Flood control system operations includes the
operation and maintenance of the multi-purpose reservoirs protecting the region; operating and
maintaining the levee system; hydrologic monitoring and flood forecasting, and coordinated
flood operations under the Standardized Emergency Management System (SEMS).

Non-structural flood risk management elements include a wide range of measures that limit the
risk of flood damage primarily by avoiding or reducing the exposure to damaging flood waters
rather than by confining those flood waters with larger and stronger hydraulic structures. These
elements include raising and waterproofing structures so that they will be above anticipated flood
levels or unharmed by flood waters, purchasing and relocating at-risk structures, limiting
development in floodplains through the acquisition of agricultural and habitat conservation
easements, establishing open space easements, regulatory constraints, and incentive programs.
Restoration of floodplains where feasible, to provide additional flood channel storage and
conveyance capacity, is often regarded as a non-structural element because it reduces, rather than
increases, the confinement of floodwaters in existing channels.

Flood Management Challenges and Constraints

The regional flood management system consists of many inter-related elements that work
together to reduce the risk of flooding. While portions of the regional system, such as the levees,
have been constructed and improved upon over a period over 160 years, other elements, such as
reservoirs, flood insurance, and environmental regulations, have been more recent.
Improvements in any portion of the system may improve its overall function, but a
comprehensive evaluation is needed to identify the most cost effective and reasonable
combinations of actions. While the regional flood management system was initially constructed
with local resources, without any centralized control, the system is now highly regulated, funded
from multiple sources, and involving the participation of a multitude of agencies.

The regional flood management system includes the flood control structures in the region,
including levees, channels, drainage facilities, and reservoirs. It also includes the multitude of

Feather River Regional Flood Management Plan Draft Final
July 2014 xxiii



State and federal agencies, programs, policies, and procedures which profoundly affect how
future regional flood management elements are designed, financed, and constructed, how the
system is operated and maintained, and how the economic stability and environmental quality of
the region are improved over time.

Levees: The regional levee system was built over many years using available materials. While
substantial work has been completed to upgrade urban levees in the region, portions of the levee
system suffer from structural instability, erosion, settlement, inadequately designed or decaying
penetrations, excessive vegetation, rodent damage, and encroachments. Meanwhile, the number
of people and the importance of the infrastructure they protect have grown tremendously, with a
resultant high risk to life and property in the region. Appendix A includes a detailed discussion
of the specific levee deficiencies which have been identified based on operational experience
during floods and technical studies such as DWR’s Urban Levee Evaluation Program and Non-
Urban Levee Evaluation Program.

Channels: Channels in the region must be managed to address the impacts of localized erosion,
sedimentation, and vegetation growth, which both impedes floodwater capacity and provides
critically important wildlife habitat. Improved collaboration among maintaining and regulatory
agencies, combined with flood corridor planning, offers the opportunity to optimize channel
benefits of flood conveyance and wildlife habitat. From a regional perspective it is critically
important that flood conveyance capacity continues to be the top management priority.

Reservoirs: Reservoirs in the region, such as Lake Oroville and New Bullards Bar Reservoir
meet many important regional and State water management objectives. However, with current
flood storage, release capabilities, and operational criteria, storms larger than the 1997 flood
would likely result in flows that exceed channel capacities. There are opportunities to make both
operational and structural improvements which can substantially improve their effectiveness in
reducing flood risk, including structural improvements, Forecast Coordinated Operations, and
Forecast Based Operations.

Fisheries and Wildlife Habitat: Fisheries and Wildlife habitat have been substantially altered
and degraded over the past 160 years through the construction of flood control levees, dams, and
diversion structures, as well as land use changes across the region. There are opportunities to
improve these habitats as part of multi-objective flood risk management projects, consistent with
the goals of the CVFPP and the regional objectives. The region seeks to integrate agricultural
land preservation, habitat enhancement, and restoration opportunities where feasible. The report
describes strategies for preserving agricultural lands along flood corridors in ways that are
wildlife friendly, describes habitat enhancement and restoration opportunities, and explores
environmental compliance and mitigation solutions. Regional Habitat Conservation Plans and
River Corridor Management Plans (CMP) offer potentially effective solutions to the current
piecemeal approach to mitigating effects on fisheries and wildlife habitats. Additionally,
preserving and protecting existing agriculture, encouraging cost-effective strategies to improve
habitat values of agriculture and by incorporating habitat improvements in flood control projects
will improve the overall ecosystem.

Operation and Maintenance: Operation and Maintenance constraints have increased costs and
made it progressively more difficult to meet levee maintenance standards. Complex, time
consuming, and expensive permitting processes create hurdles for LMAs which have historically
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had the freedom and license to clear vegetation, repair erosion sites, restore levee sections, and
resurface roads from late spring through fall.

Among the many challenges faced by LMAs and DWR in its role as maintaining agency include:

e Encroachments by underlying or adjacent property owners which threaten levee integrity,
inspections, or flood fighting. They are difficult, expensive, and time consuming.
Historically the LMASs have received inconsistent and limited support for encroachment
removal from the CVFPB and the Office of the State Attorney General.

e Deteriorating levee penetrations for water supply and drainage as well as other purposes
can create dangerous, but difficult to detect weaknesses.

e Levee slope instability, erosion, caving, cracking, seepage, rutting, rodent burrowing, loss
of vegetative cover, loss of revetment.

e Boundary and property management costs, including surveys, boundary markers, title
research and legal costs, all of which can be very costly and time consuming, given the
complexity of underlying property rights associated with regional flood management
facilities. LMAs have found that the easement system is very cumbersome and difficult
to administer over time; fee simple ownership of land underlying their facilities greatly
reduces the opportunity for misunderstanding and conflict.

e RIising insurance and personnel costs.

e Vandalism, dumping, and trespass (especially driving motorcycles and four-wheelers on
levee slopes), and petty criminal acts are major concerns. Recently the theft of copper
wire and other metals have become rampant in some areas, affecting pump stations,
lighting, control panels, and other structures. In some cases, heavy K-rails and concertina
wire have been needed to block trespass on critical infrastructure such as pump stations.
Patrols and enforcement costs add to the cost of protecting critical infrastructure.

e In general, the LMAs in the area, including DWR Sutter Yard, are not adequately funded
to address major maintenance repairs. Special funding sources and programs are needed
to address these needs.

The region is now working with a multitude of State and federal agencies to develop
management tools and practices which can achieve both operational efficiency and flood risk
management goals.

Flood Risks and Levee Performance Evaluation: Flood risk is the combined effect of the
chance of flooding and the consequences of flooding. As development occurs within levee-
protected areas, flood risk increases as well. Climate change could also result in more extreme
rain floods, which will increase the chance of overwhelming the regional flood management
system.

Meanwhile, in the aftermath of major flooding elsewhere in the country, such as the 2005
flooding of New Orleans, USACE has been creating a more conservative framework for risk
assessment, with the net effect of downgrading the flood protection ratings of flood protection
facilities.

The Federal Emergency Management Agency is working nationwide to re-map levee-protected
regions across the country, using current engineering standards and data. The net effect in many
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areas, including the region, will be de-certification of levee systems previously deemed adequate.
The revised flood hazard ratings will in turn have significant economic impacts on affected
areas, due to increased flood insurance costs, limitations on economic development, and the need
to fund additional levee improvements.

The State, through Senate Bill 5, passed in 2007 has also set 200-year flood protection as the
minimum standard for urban areas, which is a significant increase over the 100-year level of
protection required by the Federal Emergency Management Agency to remove protected areas
from the regulatory floodplain.

These increasingly stringent standards create a difficult challenge for rural areas, including most
of the Feather River Region, in that there are a multitude of levee sites which need to be repaired
to restore the historic design function, but the new standards, largely established to meet urban
requirements, would result in repairs which are too expensive for the rural Levee Maintaining
Agencies to pay for. The region is supportive of current efforts by DWR to work with the flood
management community to develop rural levee repair standards which will facilitate affordable
repairs of multiple sites.

Alternatives Formulation, Evaluation, Comparison, and Prioritization

Alternatives for improving flood risk management, while achieving other program goals and
objectives, include both structural and non-structural elements. As described in this report, the
various alternatives are grouped by type and region. Chapter 5 describes the major solution
strategies which have been used, and are proposed, to meet the goals and objectives of the
region. Chapters 6, 7, 8, and 9 describe specific types of actions related to improving agriculture
and wildlife habitat, recreation, flood risk reduction structures, and residual risk management
actions, which when combined, can create highly effective multi-objective projects which help
achieve the region’s goals and objectives.

Structural improvements are grouped by basins and responsible agencies, reflecting contiguous
areas protected by discrete set of levee units. Agricultural land preservation, integrated wildlife
habitat enhancement opportunities, and recreational opportunities are discussed in terms of
regional strategies and specific enhancement opportunities. Other categories of alternative
projects include channel improvements, reservoir structural improvements, reservoir operations,
and residual risk management.

As reflected in this report, regional flood risk management efforts in this region have been
underway since the 1850’s. Many of the actions described in this report are currently underway
or have been recently completed, but are nevertheless described to provide continuity and
context. For example, the Three Rivers Levee Improvement Authority has nearly completed
construction of 200-year levee improvements for Reclamation District 784 levees; the Marysville
Levee Commission is currently working with USACE and the State to complete improvements
to its ring levee system, and the Sutter-Butte Flood Control Agency is beginning construction of
its Feather River west levee improvements. Some districts, such as Reclamation District 10 and
Reclamation District 1001 are just beginning evaluations of possible courses of action.

It is the intent of the Plan that the specific actions described in Chapters 6, 7, 8, and 9 be
combined during implementation as multi-objective projects which achieve the primary goal of
improving flood risk management and advance the supporting goals as well. The actions are
described separately in this Plan because it is premature to define fully integrated projects prior
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to the formulation of detailed project design features, identification of funding sources (including
incentives and constraints), and development of implementation plans.

An important outcome of the public review of this draft report and preparation of the final report
will be ongoing review and comment by all interested parties, leading to a refinement of the list
of alternative actions and the proposed evaluation, comparison and prioritization framework over
time. The proposed evaluation, comparison, and prioritization of these alternatives will be based
on the extent to which they achieve the goals and objectives of the CVFPP, the regional
objectives, cost, and feasibility, as suggested by Table 10-1.

Financial Plan Formulation

The Financial Plan includes a description of the regional economic profile in order to set the
context for local funding. The region is primarily characterized by the rural agricultural
economy, has relatively low household incomes, low commercial rents and high unemployment
rates as compared to California and the nearby Sacramento Region. The region has planned for
modest growth (approximately 2% annualized growth) over the next 25 years with the growth
focused primarily in Yuba City and south Yuba County. However, development of this planned
growth will be dependent upon real estate market cycles and the ability for the region to attract
new employment opportunities.

The Financial Plan provides a detailed discussion of the various potential State and Local
funding sources available to fund the projects identified in the plan. The Financial Plan also
includes a detailed discussion of the recent progress the various sub-areas of the region have
made funding and financing completed and ongoing projects. The Financial Plan provides a
detailed discussion of the projects identified within this RFMP and identifies potential
approaches to fund these projects in the future.

As whole, the region has taken steps to implement many new local funding mechanisms such as
assessment districts and fee programs and the region has received a significant amount of
funding from the State to implement flood risk reduction projects. An estimate of the local
funding capacity for each sub-region has been prepared and the Financial Plan concludes that
many of the sub-areas in the region have already exceeded this estimated capacity with the
currently in place funding mechanisms. Only a few of the sub-areas have remaining marginal
funding capacity to advance the proposed projects identified within this RFMP given the current
constraints on generating new funding.

As the region evaluates and advances projects identified within this plan, it will need to perform
more detailed evaluations of potential new local funding sources. To that end, there are several
near and long term recommendations presented by the region where the State and DWR could
provide support to local entities. These recommendations include directly funding local efforts
through the feasibility study process to help evaluate and establish local funding mechanisms,
promoting the establishment of funding mechanisms that link the costs of the flood control
system to all of the beneficiaries of the flood control system, and promoting NFIP reform. In
summary, the information within the Financial Plan will be helpful in setting realistic regional
implementation priorities and timelines.
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1 Introduction

1.1 Purpose of Report

The Yuba County Water Agency (YCWA), Three Rivers Levee Improvement Authority
(TRLIA), Marysville Levee Commission (MLC), and Sutter Butte Flood Control Agency
(SBFCA) have partnered with the State of California Department of Water Resources (DWR) to
develop this Feather River Regional Flood Management Plan (“RFMP” or “Plan”). This Plan
reflects the flood management priorities of the Feather River Region while aligning with the
recently adopted 2012 Central Valley Flood Protection Plan (CVFPP) to the extent feasible. By
clearly establishing regional flood management priorities, this Plan will facilitate future funding
and implementation of much-needed flood risk reduction projects.

Although funded by DWR, the intent of all five partnering agencies (YCWA, TRLIA, MLC,
SBFCA, and DWR) is to facilitate the development of a broadly supported Plan and embrace the
FIoodSAFE vision. This Plan is being shaped by the concerns and priorities of the communities
in the Feather River Basin, including local Levee Maintaining Agencies (LMAS) representatives,
elected officials, property owners, businesses, interested individuals, small community
representatives, native tribes, and non-governmental organizations. Accordingly, the planning
process is founded on a strong strategic stakeholder outreach effort. Concurrent goals of the
outreach effort are to strengthen inter-agency working relationships, engender region-wide
understanding of integrated flood management goals, objectives, and needs, and promote a
sustainable partnership structure to facilitate future implementation of mutually-beneficial
projects.

A diverse range of stakeholders, often with divergent interests and opinions, participated in this
process. While all of these interests and opinions were carefully considered, it is ultimately the
responsibility of the four local partnering agencies to formulate the perspective and
recommendations of the region as documented in this report. For simplicity, these are attributed
to “the region” throughout this report.

1.2 The Planning Process

The plan formulation tasks focus on developing a description of the current state of flood
management within the region, identifying opportunities for improving flood management while
achieving multiple objectives, setting priorities, and developing a financing plan. Together, these
elements will define the long-term vision for flood risk reduction in the region.

The proposed approach involves a structured public outreach process supported by available
engineering, environmental, and financial analyses leading to the incremental formulation of the
RFMP. A website (http://frrfmp.com/ ) and hotline (530-845-5988) were established in March
2013 to provide ready access to the planning team and the evolving documents compiled in the
course of the planning process. The schedule of activities, meeting notices and summaries,
briefing materials, the draft and final report, and supporting documents are posted on the website
as they become available. In addition, the website includes links to key agencies and other
planning processes.
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These materials are also distributed via email to all interested parties. A link to register as an
interested party is available under the “Contact” link on the website.

In order to provide opportunities for effective input in the planning process without creating an
undue burden on the communities in the planning area, planning meetings are aligned with
existing public meetings of the various involved agencies to the extent feasible. These include
reclamation districts (RD), cities, counties, and communities; supported by a few workshops
specifically devoted to the Plan’s formulation effort, as shown in Figure 1-1.

1.3 Relationship with the Central Valley Flood Protection Plan

The CVFPP is a critical document to guide California’s participation (and influence federal and
local participation) in managing flood risk along the Sacramento River and San Joaquin River
systems. The CVFPP proposes a system-wide investment approach for sustainable, integrated
flood management in areas currently protected by facilities of the State Plan of Flood Control
(SPFC). The CVFPP will be updated every five years, with each update providing support for
subsequent policy, program, and project implementation.

DWR conducted planning and investigations for the 2012 CVFPP from 2009 through 2011,
representing the most comprehensive flood evaluations for the Central Valley ever conducted by
the State. The CVFPP was adopted by the Central Valley Flood Protection Board (Board or
CVFPB) on June 29, 2012. During the review and adoption process regional representatives
expressed support for the goals and objectives set for the CVFPP, as well as concerns about the
potential expansion of the Sutter Bypass and creation of a new Feather River Bypass. The
CVFPB responded to these concerns in its adoption resolution 2012-25, including deletion of the
Feather River Bypass from the CVFPP.

Given its vast scope, the CVFPP could not incorporate the level of detail needed to specifically
delineate likely system-wide improvement alternatives, nor did it include a detailed discussion of
local flood risk reduction priorities. Instead, it provides a broad vision to help guide regional-
and State-level financing plans to guide investments which may be in the range of $14 billion to
$17 billion over the next 20 to 25 years.

In order to bring that process to fruition with the necessary level of detail and opportunity for full
local participation in the planning process, the 2017 update to the CVFPP will be informed by
regional flood management plans, such as this one, two basin-wide feasibility studies, and the
Conservation Strategy. The Conservation Strategy expands upon the Conservation Framework
that was included in the 2012 CVFPP.

The regional planning effort has been subdivided into regions (Figure 1-2). At the request of the
involved regional agencies, several of the original nine regions were consolidated into six. The
regional plans are intended to clearly define local and regional flood management needs,
priorities, and financing capabilities.

The two Basin-Wide Feasibility Studies (BWFS) will cover the Sacramento River Basin and the
San Joaquin River Basin, respectively. They will primarily focus on the long-term needs of the
SPFC to provide trans-regional benefits and improvements to the capacity, flexibility, and
resiliency of the Central Valley Flood Management system.

DWR has indicated that grant funding guidelines for future flood risk management programs will
most likely prioritize State cost share funding for individual projects, taking into account the
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extent to which these project proposals are compatible with the vision, guiding principles, and
elements of the CVFPP. DWR will likely also consider the availability of limited State funding
and indices of effectiveness, such as net benefits, benefit to cost ratios, and other measures when
prioritizing the allocation of State funds.

The Feather River Regional Flood Management Plan formulation process is an integral part of
the CVFPP process. It provides an opportunity for the region to bring into focus flood
management issues of local concern, devise solution options, set priorities, and explore local
financing mechanisms to help pay for planning, design, construction, and operation and
maintenance. It also provides an opportunity for the region to offer recommendations to DWR in
support of the SSIA refinement process. This effort, while coordinated with the larger CVFPP,
will build on the successes of projects implemented in the region since the 1986 flood, and to
obtain State and federal cost sharing to the maximum extent feasible.

It is especially important that the region expedite the planning process to take advantage of
remaining Proposition 1E (Disaster Preparedness and Flood Prevention Bond Act of 2006) and
Proposition 84 (The Safe Drinking Water, Water Quality and Supply, Flood Control, River and
Coastal Protection Bond Act of 2006) bond funds, which were authorized in 2006, but expire if
not committed by the end of 2016. It is anticipated that compatible portions of the evolving
Feather River Regional Flood Management Plan (RFMP) will be incorporated into the
Sacramento River BWFS and the CVFPP, which will facilitate future State and federal cost
sharing contributions to these elements.

Consistent with the input provided to the CVFPB during the CVFPP adoption process, the region
remains concerned about the potential loss of agricultural lands and resultant economic impacts
(Hamilton and O’Brien, 2013), redirected hydraulic impacts, and public expense associated with
the implementation of the Sutter Bypass expansion and the creation of a new Feather River
Bypass. While the Feather River Bypass does have the potential to reduce the flood risk of the
urban communities in our region, the impacts and costs do not appear to justify further
consideration of this alternative. If the BWFS is going to evaluate measures to reduce the flood
risk beyond the 200 year level that will be accomplished by the urban levee improvements
currently underway, consideration should also be given to evaluating new or expanded reservoirs
as alternatives to the Feather River Bypass and widening of the Sutter Bypass to achieve the
goals of providing resiliency, adaptability to climate change and integrated water management.
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1.4 Use of Existing Information

The regional planning process is intended to move forward swiftly, with an anticipated duration
of 12 to 18 months. It will rely primarily on existing information provided by local agencies,
property owners, businesses, interested individuals, native tribes, non-governmental
organizations, as well as State and federal agencies. In particular, the process will rely heavily
on the detailed operational knowledge of the flood system of the LMAs, the voluminous results
of DWR’s CVFPP formulation efforts over the past five years, and the U. S. Army Corps of
Engineers (USACE). Some limited additional technical studies may be conducted to help in the
plan formulation process as needed.

Existing State documents of particular importance in this process include:

e Central Valley Flood Protection Plan (2012), including attachments and CVFPB
Resolution 2012-25

e 2012 CVFPP Conservation Framework and 2014 draft Conservation
Strategy(unpublished)

e Flood Control System Status Report (FCSSR) (2011)
e State Plan of Flood Control Descriptive Document (2010)
e Feather River Region Flood Atlas—Draft (July 2013)

e Regional Flood Management Planning Initiative, Guidelines for Directed Funding to
Prepare Regional Flood Management Plans (2012)

e Draft Lower Feather River Corridor Management Plan (April 2014)
e Central Valley Joint Venture 2006 Implementation Plan

e Riparian Bird Conservation Plan — Partners in Flight
e Refuge and Wildlife Area Management Plans

1.5 Organization of the Planning Team

The YCWA, TRLIA, MLC, and SBFCA executed a Memorandum of Understanding (MOU) on
September 12, 2012, to establish local cooperation and coordination in the regional plan
formulation process. Under the MOU, the agencies created a Coordinating Committee with six
members selected to represent them in the plan formulation process, established a governance
structure for the Committee, and appointed SBFCA to act as administrator of the funding
agreement with DWR.

The partnering local agencies and the Coordinating Committee are supported by a consultant
team selected to provide the range of technical expertise required to successfully complete the
planning process.

1.6 Organization of this Report

This report is organized to reflect the natural chronological sequence of the planning process.
Beginning with a description of background information and the regional setting, the report
describes regional problems and opportunities. These guide the formulation of goals and
objectives. Potential management actions that can achieve the goals and objectives are
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identified. Alternative solutions are then formulated from combinations of such actions. These
alternatives are then evaluated to determine the extent to which they achieve the goals and
objectives, ancillary benefits, costs, and impacts. The means and opportunities for financing
proposed alternatives are formulated and described. Based on all of these elements, a locally
determined plan is formulated and documented. Technical appendices provide documentation
and additional detail regarding the planning process and the substance of the RFMP.

1.7 Regional Goals and Objectives

The regional goals and objectives are to improve flood risk management in the region while
advancing the supporting goals of improving operations and maintenance, promoting ecosystem
functions, improving institutional support, and promoting multiobjective projects. These
objectives of the regional planning process are founded on, and consistent with, the goals of the
CVFPP as described in the 2012 Plan. These goals and objectives are intended to address the
specific public safety, environmental quality, and economic health concerns of the region as
described in Chapter 3 and 4 of this report. Specific objectives for the region have been
formulated as well, to reflect the history, culture, land use, hydrology, and economic needs of the
region. Chapter 5 describes the major solution strategies which have been used, and are
proposed, to meet the goals and objectives of the region. Chapters 6, 7, 8, and 9 describe
specific actions, which when combined, can create highly effective multi-objective projects
which help achieve the region’s goals and objectives.

Primary Goal

e Improve Flood Risk Management — Reduce the chance of flooding and damages once
flooding occurs and improve public safety, preparedness, and emergency response
through the following:

o Identifying, recommending, and implementing structural and nonstructural projects
and actions that benefit lands currently receiving protection from facilities of the
SPFC.

o Formulating standards, criteria, and guidelines to facilitate implementation of
structural and nonstructural actions for protecting urban areas and other lands of the
Sacramento and San Joaquin river basins and the Delta.

Supporting Goals

e Improve Operations and Maintenance — Reduce system-wide maintenance and repair
requirements by modifying the flood management systems in ways that are compatible
with natural processes, and adjust, coordinate, and streamline regulatory and institutional
standards, funding, and practices for operations and maintenance, including significant
repairs.

e Promote Ecosystem Functions —Integrate the recovery and restoration of key physical
processes, self-sustaining ecological functions, native habitats, and species into flood
management system improvements to the extent feasible.

e Improve Institutional Support — Develop stable institutional structures, coordination
protocols, and financial frameworks that enable effective and adaptive integrated flood
management (designs, operations and maintenance, permitting, preparedness, response,
recovery, and land use and development planning).
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e Promote Multi-Benefit Projects — Describe flood management projects and actions that
also contribute to broader integrated water management objectives identified through
other programs.

These goals provide guidance for the formulation of its specific policies and physical elements.
The goals also capture guidance and objectives provided in the authorizing legislation (California
Water Code Section 9616) (DWR 2012). DWR also prepared the Conservation Framework
which is an integral part of the SSIA identified in the 2012 CVFPP and describes how
Environmental Stewardship is integrated to make progress towards meeting the environmental
objectives of the Central Valley Flood Protection Act of 2008 throughout the flood management
system. In April 2014 DWR completed an administrative review draft of the 2017 Conservation
Strategy, which although unpublished, has been helpful in advancing the region’s effort of
aligning proposed actions with DWR’s goals and objectives.

The goals of the RFMP are consistent with the broader goals of the CVFPP. The primary goal of
the RFMP is to collaboratively improve flood risk management within the region, while
improving operations and maintenance, promoting ecosystem functions, improving institutional
support, and promoting multi-benefit projects. By aligning as closely as feasible with CVFPP
goals the region seeks to maximize State and federal cost sharing and to execute high priority
projects, consistent with the Regional Plan, as rapidly as feasible. Specific objectives include:

e Urban and Urbanizing - Provide 200-year flood protection for urban and urbanizing
areas of the region, including Marysville, Yuba City area, portions of Sutter, RD 784 and
Wheatland.

e Small Communities - Provide 100-year flood protection for the small communities in
the region, including Rio Oso, Nicolaus.

e Rural Agricultural Areas - Improve flood protection and resiliency for the rural
agricultural areas within the region.

e Flood System Sustainability - Improve the flexibility and sustainability of the regional
flood management system in light of climate change and regulatory constraints by
reducing the costs and increasing the effectiveness of levee maintaining agencies.

e Agricultural Sustainability -Support and strengthen the regional economy, primarily
founded on highly productive farmland; achieve wildlife habitat objectives through
preservation and/or modification of current agricultural practices to the extent feasible;
and modify State and federal floodplain regulations to help sustain agricultural uses of
regional floodplain.

e Multiple Objectives — Promote and incorporate multiple objectives such as
environmental restoration, agricultural enhancement, improved water quality, open space,
energy production, and recreation, to the extent compatible with existing land uses.

e State System-wide Investment Approach (SSIA) and Regional Projects - Describe
opportunities to link SSIA to regional projects and/or objectives. Accordingly, describe
challenges of these linkages.

The proposed regional Plan will achieve these goals and objectives through both structural and
non-structural means, as described in subsequent sections of this Plan.
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While the regional goals and objectives are consistent with the CVFPP goals, the regional
objectives place a greater emphasis on the preservation of economically productive agricultural
land than does the CVFPP, for several reasons.

Agriculture provides the foundation for the regional economy. Loss of highly productive
agricultural lands to accommodate larger flood conveyances, transient floodplain storage, and
wildlife habitat could affect the long-term viability of the regional economy, including the many
secondary and tertiary businesses that support agriculture.

There are many opportunities for improving the multi-objective benefits of productive
agricultural land(an example is benefit to habitats) , which can concurrently strengthen the
economic viability of agriculture in the region. The region seeks to take maximum advantage of
these evolving opportunities while minimizing future land use conversion to wildlife and
fisheries habitat.

There are also great opportunities for further environmental enhancement and restoration of
ecological processes within the floodways of the Feather, Yuba, and Bear rivers, which can be
implemented as part of multi-objective projects which also improve flood conveyance. For
example, removing and re-grading terraced hydraulic mining sediments can concurrently
facilitate more frequent floodplain inundation, foster the growth of riparian vegetation, and
improve flood conveyance. These floodway enhancement opportunities should be fully
leveraged in preference to expanding the floodways at the expense of highly productive
agricultural land.

The region recognizes the importance of planning and implementing multi-objective projects. In
fact, the Feather River corridor already supports a number of habitat restoration and
augmentation projects along much of its length, including the Levee District 1 Star Bend setback
levee along the west levee of the Feather River and the TRLIA setback levees along the Feather
River east levee and the Bear River north levee. Additional restoration projects, integrated
corridor management plans, and improved management practices are being implemented. These
efforts should be included in the overall evaluation of regional consistency with the CVFPP
multi-objective goals.

Nevertheless, the Plan recognizes that restoration of ecosystem function will occur incrementally
over time, where compatible with flood management projects, with appropriate funding, and
where locally supported. Flood management projects alone will not be sufficient to restore
ecosystem function in the region--it will take a diverse range of programs, funding sources, and
volunteer efforts sustained over time to accomplish this goal.
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2 Regional Setting and Demographics

2.1 Area and Boundaries

The Feather River Region, as defined in this Plan, lies in the east-central portion of the
Sacramento Valley, a broad, gently sloping valley that drains into the Sacramento-San Joaquin
Delta (Delta). It incorporates an area of approximately 302,000 acres of levee-protected lands
within Sutter County, Butte County, Yuba County, and a very small portion of Placer County
along the Bear River near Wheatland as shown in Figure 1-1. Except for the flood channels
themselves, the entire region is protected by levees that are included in the State Plan of Flood
Control. The region extends about 56 miles from north to south and between 5 and 17 miles
from west to east.

From north to south the western boundary of the region follows the vicinity of the Cherokee
Canal from the Junction of Highway 99 and Highway 149 to the base of the Sutter Buttes, the
eastern base of the Sutter Buttes to the Sutter Bypass, then along the east levee of the Sutter
Bypass to the Feather River, and then the east levee of the Feather River to the Natomas Cross
Canal north levee.

From north to south the eastern boundary of the region follows the west levee of the Feather
River from Thermalito Reservoir to Marysville, encompassing the floodplain east of the Feather
River, including the lower Bear River and Wheatland, to the Natomas Cross Canal north levee.

The seven mile-long Natomas Cross Canal north levee constitutes the southern boundary of the
region.

The rivers, bypass channels, creeks, and their floodplains that lie between the project levees in
the region and convey its flood waters downstream (D/S) are included in the planning area
because these areas are designated for flood conveyance, and thus may be affected by actions
such as setback levees, changes in maintenance practices, environmental restoration projects,
dredging, and changes in flow regime. Their characteristics, in terms of their conveyance
capacity, fisheries and wildlife habitat quality, other resource benefits, and restoration
opportunities are important and are considered in the planning process.

2.2 Population and Land Use

Approximately 76 percent of the land area within the region is actively farmed agricultural land,
16 percent is native vegetation or grazing land, and 8 percent is urban and built-up land.

For the past 150 years agriculture has been the most important land use, and remains the
foundation of the region’s economy. Highly productive farms, many of them established during
the gold rush to supply the burgeoning mining industry, continue to produce a wide variety of
rice, nuts, fruits, and row crops. These farms in turn support hundreds of businesses that supply
equipment, fuel, chemicals, and technical support to farmers, and purchase, process, package,
and transport crops on their way to markets all over the world.

Agriculture supports the cities, towns, and rural communities in the region. It is at the heart of
its culture, history, and social life.
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Despite the risk of flooding, the regional agricultural industry has thrived in the area due to the
rich alluvial and floodplain soils deposited over thousands of years, plentiful water, and excellent
climatic conditions for a wide variety of highly marketable crops and large public investment in
flood protection infrastructure. Compatible use of agricultural, recreational, and wildlife areas
make productive use of lands which would otherwise pose excessive flood risks for residential,
commercial, and industrial development. It is therefore of great regional importance to
formulate a regional flood management plan to promote flood-compatible land uses in the
floodplain while reducing the risk of flooding and allowing economic prosperity in the region.

Based on 2013 census data, the region has a population of 160,645, with most residents
concentrated in the communities of Yuba City, Linda, Olivehurst, Marysville, and Live Oak.

The population within the region, and elsewhere in the State, is projected to grow considerably in
the coming decades. Comparing the county populations in 2000 to those in 2010, regional
counties have already seen as much as 20% growth in both Yuba and Sutter Counties. The State
on the other hand saw 10% growth from 2000 to 2010. See Table 2-1 below for county
populations and growth rates. According to the California Department of Finance, county
populations in the Feather River Region are projected to grow at higher rates than other
Sacramento River Basin counties. Figure 2-1a illustrates projected growth rates for Feather
River Region counties as compared to other areas.

Table 2-1. Populations and Historic Growth of Feather River Region Counties

State or County 2000 Population® 2010 Population® % Growth
State of California 33,871,648 37,309,382 10%
Butte County 203,171 219,990 8%
Yuba County 60,219 72,329 20%
Sutter county 78,930 94,669 20%
U.S. Census, 2000

2U.S. Census, 2010
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Figure 2-1a. Projected Populations for Feather River Region and Sacramento River Basin Counties

2.3 Key Infrastructure

Major north-south State highways include highways 70, 99, 65, and 113. Major east-west State
highways include Highways 163 and 20. Two Union Pacific Rail lines, the Valley and
Sacramento Sub-lines, pass through the Region from north to south through Biggs, Gridley, Live
Oak, Yuba City, Linda, Olivehurst, Marysville, and Wheatland along the way. These lines cross
at Binney Junction in northern Marysville.

The Sutter County Airport and the Yuba County Airport are located near each other, in the
southern portion of the Yuba City-Marysville metropolitan area, on the west and east sides of the
Feather River, respectively.

2.4 Ecological Setting

This section describes the fish and wildlife species and their habitats that occur in the Feather
River region. The section emphasizes the species that are listed as threatened, endangered or as
species of special concern by the state or federal governments. Both natural communities and
agricultural lands that provide habitat for these species are discussed. The discussion is organized
by the major landforms that occur in the region and the habitat types and land uses they support.
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2.4.1 Landforms

The region can be divided into three main landforms that occur in roughly north — south trending
bands across the landscape: basins, terraces, and alluvium. Each landform is characterized by
typical land uses and natural habitats. The western part of the region consists of low-elevation
basins, including the Butte Basin, north of the Sutter Buttes, and the Sutter Basin, south of the
Sutter Buttes. Typical land uses in these areas are rice farming and wetland management for
waterfowl (e.g., the Gray Lodge Wildlife Area).

To the east of these basins occur the higher-elevation terrace deposits of the Modesto and
Riverbank formations, underlain by Laguna formation. Land use within this area is mainly
agricultural, consisting mostly of orchards, with areas of field crops. Native habitat on this
landform consists of grassland, although little of that remains in this area. Some parcels of
grazing lands remain (e.g., east of Gridley).

The third landform is the alluvium of the Feather River and tributaries. The meander belt of the
Feather River is narrowly constrained by erosion-resistant terrace deposits. Within the meander
belt land uses are agriculture and wildlife management. Abundant riparian forest and scrub occur
in the meander belt. The levees are mostly right adjacent to this meander belt downstream of
Marysville/Yuba City, but generally set further back upstream of these cities.

There are approximately 20,000 acres of land within the floodways (i.e., between the levees) of
the Feather River region (including the Feather River, Bear River, Dry Creek, and the Interceptor
Canal). According to the Farmland Mapping and Monitoring Program, which bases its maps on
soil quality and aerial photo analysis, 1,022 of these acres are classified as waterways, 466 acres
are classified as urban and built-up land, 10,058 acres are classified as native vegetation and
grazing land, and 8,841 acres are classified as prime farmland, farmland of statewide importance,
or local and unique farmland (Farmland Mapping and Monitoring Program 2008-2010). The
floodways support 4,848 acres of native riparian forest and woodland, 1,115 acres of native
riparian scrub, 145 acres of wetlands, and 59 acres of stands of invasive riparian plants
(California Department of Fish and Wildlife 2013).

Extensive areas along the river are in public or non-profit ownership, including the 2,522-acre
Feather River Wildlife Area, the 430-acre Bobelaine Audubon Sanctuary, and the 11,869-acre
Oroville Wildlife Area near Oroville (see Figure 2-1b). These areas support thousands of acres of
riparian forest and scrub habitat, but also still offer opportunities of additional habitat restoration
and enhancement to benefit fish and wildlife species.

Three major levee setbacks were recently constructed in the region: The Star Bend Setback
Levee, (constructed 2009) (Stalker, 2009), the Bear River (north levee) Setback Levee
(constructed 2005-2006) and the Feather River (east levee) Setback Levee (constructed 2008-
2009).

The Star Bend Setback Levee project, sponsored by LD1 as an Early Implementation Project
funded by DWR and local sponsors, included 3400 feet of new setback levee construction, which
shortened the Feather River west levee at Star Bend, increased channel conveyance and storage
capacity, and opened the area for habitat restoration (Starker, 2009).

The Bear River and Feather River levee setback projects were sponsored by TRLIA. Riparian
habitat restoration has also been planned for both these areas, as well as continued farming
practices in the Feather Setback Area. At the Bear River Setback, the entire 639 acres of riparian
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habitat have been restored. In the Feather River, an additional 1600 acres were added to the
floodway; 157 acres are used for ecological mitigation areas or as a vegetated wind wave buffer
for the levee; 500 acres are planned to be converted into a FESSRO Advanced Mitigation Site;
470 acres are being evaluated for future restoration opportunities; and 473 acres are being
evaluated for continued agricultural usage.

More opportunities for habitat restoration exist. Extensive areas are in agriculture within the
floodways of the region. Within Yuba, Butte and Sutter Counties, over 20,000 acres of land in
the floodway are farmed (Table 2-2, Bozzo pers. comm.2014).

To the east of the Feather River, the alluvial fans of the Yuba and Bear Rivers descend from the
Sierra Nevada foothills, with mostly orchards on the fertile alluvial deposits and native riparian
scrub and trees on the floodplain. Along the Yuba River, there are also orchards within the
floodplain. Between the alluvial fans to the east of State Route 70 are lower terraces with
impervious subsoils that support rice farming.

2.4.2 Ricelands and Managed Wetlands

Rice fields and managed wetlands in the region provide wintering habitat for large numbers of
waterfowl and shorebirds. Central Valley wetlands are part of the Pacific Flyway and many rice
farmers flood their fields during the winter when Central Valley ricelands provide habitat for
about seven million waterfow! and several hundred thousand shorebirds and wading birds (Petrie
and Petrik 2010). In fact, Central Valley ricelands support 230 wildlife species, including the
federally-listed threatened giant garter snake (Thamnophis gigas). Giant garter snakes need
standing water with emergent vegetation to support their prey animals, such as frogs and fish.
Although they occur in rice fields, they are most frequently found in vegetated canals and ditches
that are associated with the rice fields. Wetlands in the region also support the state-listed
threatened California black rail (Laterallus jamaicensis coturniculus).

2.4.3 Field and Hay Crops, and Grasslands

Field crops, hay crops, and grasslands in the region provide foraging habitat for raptors,
including the Swainson’s hawk (Buteo swainsoni), listed as threatened by the state, and the
white-tailed kite (Elanus leucurus), which is listed as fully protected by the state, as well as
several other raptor species. Alfalfa and pastures provide year-round foraging habitat, while
annual row crops provide a seasonal pulse of foraging habitat for these species. Corn fields
where some portion of cobs remains on the field after harvest provide valuable foraging habitat
for waterfowl species.

2.4.4 Riparian Habitat

Riparian habitat consists of trees and shrubs that typically occur along the banks of streams, such
as willows, cottonwoods, and elderberries. It supports several protected species such as raptors
that nest in trees, including the Swainson’s hawk and white-tailed kite, but also species that nest
in shrubs, such as the yellow-breasted chat (Icteria virens), which is considered a species of
special concern by the California Department of Fish and Wildlife. Elderberry shrubs in the
riparian habitat of the region support the valley elderberry longhorn beetle (Desmocerus
californicus dimorphus), which is listed as threatened by the federal government, but was
proposed for removal from the Threatened and Endangered Species List in 2012.
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The state-listed threatened bank swallow (Riparia riparia) nests in colonies in holes in vertical
eroding banks of rivers. It occurs in substantial but declining numbers in the banks of the Feather
River. In 1987, 6,590 burrows were counted along the banks of the Feather River, but the
estimate for 2012 was 2,320 burrows (Bank Swallow Technical Advisory Committee 2013).
Active bank erosion has been much reduced along the Feather River. Although the river is
assumed to have actively meandered across the landscape before the 1850s, since then the
channel has mostly remained within its current alignment (Mulder [no date]). The hydraulic gold
mining that occurred from the 1850s to 1884 caused a large amount of clay-rich debris to be
deposited in the channel and on the floodplain, which is currently still present as a thick layer of
fine, clay-rich “slickens” (as much as 20 feet thick in Marysville) (Mulder [no date]). After
hydraulic mining was stopped in 1894, the sediment load gradually diminished and the river
gradually entrenched into the mining debris. After 1969, when Oroville Dam was completed,
sediment supply to the mainstem river was further reduced. Between 1909 and 1997, the thalweg
of the river lowered an average of five feet in the area upstream of Gridley to almost 25 feet in
the reach below Yuba City. The entrenchment of the river and thick layers of slickens along the
banks makes restoring natural geomorphic processes (e.g., meandering) along the river difficult.

2.4.5 Riverine Aquatic Habitat

The Feather and Yuba Rivers support assemblages of native and introduced fish species,
including several anadromous fish species that spawn in these rivers, but spend most of their life-
cycle in the Pacific Ocean. Central Valley fall and late-fall run Chinook salmon (Oncorhynchus
tshawytscha), are a federal species of concern. Most fall run Chinook arrive in the Feather and
Yuba Rivers from mid-October through November, and spawn in these rivers from October
through December. Juveniles migrate out of the system from January through June.

Spring run Chinook salmon spawn in the Feather and Yuba Rivers and are listed as threatened
under the federal and California Endangered Species Acts. This includes the fish from the
Feather River Hatchery Spring Run Chinook program. Spring run enter the Feather River from
mid-April to mid-June and hold in the Low Flow Channel below Oroville Dam and the lower
portion of the Yuba River through summer. Juveniles emigrate from the system from mid-
November through June.

Central Valley steelhead trout (Oncorhynchus mykiss) are listed as threatened under the federal
Endangered Species Act. Adults enter the Feather River in any month, but mostly in September
and October, they typically spawn in the Feather and Yuba Rivers from December through April.
Adults migrate back to the ocean after spawning, and juveniles rear in fresh water from 1 to 4
years (usually 2 years), then migrate to the ocean in the spring (March through June) (Moyle
2002). Steelhead in the Feather River are largely hatchery derived, but the Yuba River supports
a persistent population of steelhead (NMFS 2009).

The region also supports the anadromous federally threatened green sturgeon (Acipenser
medirostris) and Pacific lamprey (Lampetra tridentada), a federal species of concern, as well as
other native species of concern such as Sacramento splittail (Pogonichthysmacrolepidotus),
hardhead (Mylopharodon conocephalus) and California roach (Lavinia symmetricus sp.). In
addition, the commercially important anadromous introduced striped bass (Morone saxatilus)
and American shad (Alosa sapidissima) occur in the Feather and Yuba Rivers.

Before 1850, the aquatic habitat of the Feather and Yuba Rivers provided a high diversity of
habitats, with a variety of depths and velocities, and instream cover to harbor rearing juvenile
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salmon and steelhead. At that time the river was likely still actively meandering, much like the
middle reach of the Sacramento River between Red Bluff and Ord Ferry currently is. River banks
would actively erode and trees would fall into the water, providing instream cover. However, as
the result of entrenchment of the river into historical mining debris, and both sediment retention
and flow regulation by major dams, the river channel is now relatively stable, trees do not fall
into the river and riparian areas have grown up into dense forests that are encroaching into the
channel. Passage for anadromous fish is also restricted on the Feather River at the Sunset Pumps
Diversion Dam, which has impacted the survival for outmigrating salmonids and blocked green
sturgeon upstream migration at certain flows). Passage for anadromous fish is restricted on the
Yuba River by Daguerre Point Dam at flows greater than 2,000 cfs, and for green sturgeon at all
flow levels. Although under current conditions it does not appear feasible to substantially restore
geomorphic processes on the mainstem Feather and Yuba Rivers, aquatic habitat improvements
have been made and more restoration actions can be implemented. For example, the Bear River
Setback has restored active floodplain habitat that can be utilized by Sacramento splittail and
rearing juvenile salmonids.

Table 2-2. Crop Types in the Floodways of Yuba, Butte and Sutter Counties

Crop Type Acres
Yuba County

Orchards (walnuts, prunes, plums, persimmons, peaches, citrus, cherries, 7,941
apricots)

Vineyards/Kiwi 970
Rangeland 764
Wheat/Alfalfa/Hay 580
Butte County

Orchards 781
Rice 119

Sutter County

Orchards (walnuts, prunes, peaches) 1,647

Row Crops in the Sutter Bypass (corn, safflower, beans, orchard grass, rice, 7,714
tomatoes, watermelons)

Total Acres Farmed in the Floodway 20,516

Source: Bozzo personal communication, February 2014

2.5 Historical Context

Prior to 1848, when the Gold Rush set off a huge, rapid influx of settlers, the region was
occupied by Native American tribes, which lived by subsistence off of the abundant and diverse
resources in the valley and foothills, including salmon, waterfowl, deer, elk, and acorns. The
Native Americans adapted to the natural landscape and climate (Brewer, 1966), although records
indicate that thousands died in a large flood at the beginning of the nineteenth century (USACE,
2011).
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The low-lying portions of the valley were occupied by vast tule marshes, with riparian forests
growing on the low, natural levees lining the meandering channels. At the higher elevations
these marshes and riparian forests gave way to grasslands and oak woodlands (Brewer, 1966).

With its Mediterranean climate, the region is characterized by a well-defined cool wet season
lasting generally from October through April, followed by a hot dry summer. With the Sierra
Nevada Mountains to the east, and the exposure to the influence of storms sweeping in from the
Pacific Ocean, the region can be subjected to rapid, extreme, and persistent flooding. The
watersheds of the Feather, Yuba, and Bear rivers are capable of generating extreme peak flows
when warm Pacific storms sweep in from the southwest, with high winds and ample moisture
and release torrential rains as they are lifted over the mountains (Kelley, 1989), especially when
combined with large snowmelt volumes from the Sierra Nevada Mountains.

Large floods were frequent in the nineteenth century, with high water events recorded for the
Sacramento Valley in 1850, 1852, 1853, 1861-62, 1866-67, 1868, 1872, 1873, 1875, 1881, 1889,
and 1892-93 (Kelley, 1989). Large floods have continued into the twentieth century as well,
including 1902, 1907, and 1909, 1928, 1937, 1940, 1942, 1950, 1955, 1964, 1986, and 1997
(Thompson, 1989 and USACE, 2011). The flood of 2006 so far has been the only event in the
twenty first century.

European settlement began in the region around 1850 with the development of highly productive
farms in the Marysville-Yuba City area. After the devastating floods of 1852 and 1853, the
people of Marysville and surrounding areas adjacent to the Feather and Yuba rivers began to
build levees to protect their property from future flood events (USACE, 2011).

By the spring of 1867 a privately constructed levee extended along the west bank of the Feather
River from its mouth to Star Bend, a distance of seven miles. Following flooding in April 1867
the people of Yuba City and the Sutter Basin determined to close off Gilsizer Slough and other
overflow channels to the basin by constructing a levee from there to Star Bend, a distance of 20
miles (Kelley, 1989). The partially completed levee, constructed of mounded dirt, was breached
by floodwaters in December of the same year. This set the pattern for the following decades,
wherein the levee system was incrementally improved, yet inadequate to reliably hold back the
enormous flows emanating from the Feather, Yuba, and Bear rivers.

The flood threat was greatly exacerbated by hydraulic mining, which sent millions of cubic yards
of gravel, sand, and clay downstream to choke the channels of the Feather, Yuba and Bear rivers,
and spread deep layers of sterile sediment over the fertile floodplains adjacent to the river
channels where they emerged from the foothills. The hydraulic mining, which began in 1853
near Nevada City, rapidly expanded to include Mother Lode gravels along much of the central
Sierra Nevada. It was largely halted as a result of the Woodruff vs. North Bloomfield decision,
rendered in 1884 (Kelley, 1989, Rohe 1985).

In 1893, Congress passed the Caminetti Act, which created the California Debris Commission
(CDC) and allowed hydraulic mining to resume as long as the mining debris could be contained
at or near the mine sites. Crib dams constructed for this purpose proved unreliable, and much of
the infrastructure to support hydraulic mining had been destroyed in the flood of 1891, so
hydraulic mining activity did not resume on a large scale (Kelley, 1989).

The CDC, which was eventually consolidated with USACE, constructed three important mining
debris retention dams, including Daugerre Point Dam on the Yuba River about 11 miles
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upstream from Marysville in 1906 and Englebright Dam on the Middle Fork of the Yuba River
near Smartsville in 1941 (USACE, 2012). It also isolated the vast hydraulic mining debris fields
from the main Yuba River channel by contracting with gold dredgers to dredge the main channel
and construct gravel training walls (Kelley, 1989).

The Jackson Plan, a comprehensive plan for flood protection for the Sacramento Valley, was
proposed by USACE in 1910. Based on the flows recorded in the floods of 1907 and 1909, the
plan relied on a system of levees along existing streams, supplemented by overflow weirs and
bypasses to convey excess flood flows. The State Reclamation Board (renamed the Central
Valley Flood Protection Board in 2007) was created the next year to carry out the plan,
subsequently supported by the federal authorization of the Sacramento River Flood Control
Project(SRFCP) in 1917 (CVFPB, 2012). The State and federally authorized SRFCP, which was
substantially completed by 1958, includes the levees along the Sacramento River, the Feather
River, Yuba River, Bear River, Cherokee Canal, the Sutter Bypass, and Wadsworth Canal (and
the West Intercepting Canal and East Intercepting Canal, which feed into it).

As described by the Yuba County Water Agency (Be Prepared Yuba, 2013), multiple levee
failures since the 1800s put residents and the communities at grave risk.

In 1950, the mining interests constructed a barrier across the low flow channel of the Yuba River
to divert flows so the main channel could be mined. An early season flood caught the miners
unprepared and on November 21, 1950, the south bank of the Yuba River broke near the town of
Hammonton, inundating 43,200 acres, flooding the town of Hammonton and also inundating
portions of southern Yuba County, causing over $4 million (in 1950 dollars) in damage (USACE
2011).

In 1955, as every watershed in California was hit by tropical storms, the Yuba became a raging
torrent that choked its mountain channel, poured over the dams at Bullards Bar and Englebright
Reservoir, and ripped into the valley. The December 1955 flood was the most damaging flood
recorded to date, based on loss of lives and damages. The peak flows of the Feather River and
the Yuba River arrived at Marysville simultaneously, with the Feather River peaking at an
estimated 180,000 cfs and the Yuba River peaking at 155,000 cfs. There was no upstream
storage for flood waters on either the Feather or the Yuba at this time. The Feather River levee
at Yuba City broke on the right bank about two miles downstream of the mouth of the Yuba
River at Shanghai Bend. The left-bank levee of the Feather River also broke near Nicolaus.
Marysville's levees were threatened, but held. About 100,000 acres of land were inundated,
including 95 percent of Yuba City. Thirty-eight people were killed in the Yuba City area, and
two were killed in the Nicolaus area. About 3,300 homes were flooded; 6,000 cattle were killed;
and more than 30,000 people were evacuated. Flood damage was estimated at $50.5 million (in
1955 dollars). The flooded communities were disrupted for several months (USACE 2011).

DWR constructed Oroville Dam and Lake in the period 1964 to 1967 as part of the massive State
Water Project (SWP). Despite being partially completed, Oroville Dam helped control the flood
of December 1964, limiting damage in the region. During the December 1964 flood, the peak
inflow into the nearly completed Lake Oroville was 253,000 cfs. Outflow from the partially
constructed Oroville Dam was reduced to 158,000 cfs. Peak flows on the Yuba River reached
180,000 cfs and encroached into the levee freeboard. The flood inundated about 25,000 acres of
agricultural land in the Feather River floodway and within the Yuba River levees, causing
damages of about $5 million (in 1964 dollars). Flood storage in the Lake Oroville reduced the
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flow in the Feather River when the Yuba River peaked, which reduced the combined flows from
the Feather and Yuba Rivers downstream of the confluence. As a result, the upstream backwater
effect and the downstream peak flows were reduced.

In response to the 1955 flood, the State Legislature created the Yuba County Water Agency in
1959, which, in cooperation with USACE and the State, constructed the multipurpose New
Bullards Bar Dam and Reservoir. In large part financed by local revenue bonds, the dam
construction began in 1966 and was completed in 1969. It provides up to 170,000 acre-feet (AF)
of flood control storage October 31 through March 31 of each year.

The February 1986 flood was created by an intense and persistent storm system, characterized by
a rapidly moving, warm, moist stream of air from the subtropics, which carried a series of large,
closely spaced rain storms into Northern California. Peak flows on the Yuba River during the
February 1986 flood were about 111,900 cfs. Oroville Lake on the Feather River received peak
inflows of 198,900 cfs and made controlled releases of 147,400 cfs. There was little time
between storms to make releases to regain flood storage space. Both Lake Oroville and New
Bullards Bar reservoirs were almost filled to flood storage capacity and nearly had to make
releases of total inflow. On February 20, 1986, while the Feather River and Yuba River were
receding, a section of the Yuba River left-bank levee failed just upstream of the Feather River
(USACE 2011).

Water quickly inundated the towns of Linda and Olivehurst. More than 3,000 homes were
damaged and 895 were destroyed. Flood waters were 10 feet (FT) high in some places. Losses
were estimated at $22 million. In the years immediately following, millions were spent by
USACE and DWR to improve the area’s levees and correct problems.

The January 1997 flood was probably the largest in northern California since measured records
began in 1906. The flood was notable in the sustained intensity of rainfall, volume of
floodwater, and areal extent — from the Oregon border to the southern end of the Sierra Nevada.
New flood records were set on many of the major Central Valley Rivers. Over the 3-day period
around New Year's Day, warm moist winds from the southwest blowing over the Sierra Nevada
poured more than 30 inches of rain onto watersheds that were already saturated by one of the
wettest Decembers on record. Most of the large dams in northern California were full or nearly
full within the first days in January.

The Feather River east levee failed near the community of Arboga on January 2, 1997,
prompting the evacuation of about 15,000 people from Linda and Olivehurst. Homes closest to
the breaks were destroyed by the force of the rushing water, with some reports indicating flood
depths of 30 feet. Farther from the levee breaks, many homes were damaged beyond repair due
to water depths of 10 feet (Be Prepared Yuba, 2013). Three people lost their lives, and nearly
50,000 inhabitants of Yuba City, Marysville, and surrounding areas were evacuated because of
fears over possible additional levee breaks. Two relief cuts were made in the Feather River levee
further downstream of the levee break to drain the floodwaters accumulating in the southern
portion of Reclamation District 784 (RD 784). Two additional breaks occurred on the right bank
levee of the Bear River near the Highway 70 Bridge, which aided in draining the floodwater
(USACE 2011).

Portions of the communities are still trying to recover today, more than 16 years after the 1997
flood. In the course of the flood; 1,000 acres of residential land, 15,500 acres of agricultural
land, and 1,700 acres of industrial land were flooded. Over 300 homes (322) homes were
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destroyed and 407 suffered major damage. The estimated cost of the flooding exceeded $300
million in 1997 dollars (Be Prepared Yuba 2013).

The Gulf Coast devastation caused by Hurricane Katrina in 2005, particularly the flooding of
New Orleans, brought into sharp focus the need for improved flood protection in California.
Proposition 1E and Proposition 84, approved by California voters in November 2006; authorize
the State to expend about $5 billion in bond funds for improved flood protection. As a result,
DWR has been able to substantially accelerate flood risk reduction projects, launch the
FloodSAFE California (FloodSAFE) initiative, and implement numerous improvements in
California flood management. Local agencies have once again taken a leadership role in
formulating and executing flood protection for major urban centers in the Central Valley,
including the Sacramento Area Flood Control Agency (SAFCA), the Three Rivers Levee
Improvement Authority, and the Sutter Butte Flood Control Agency.

2.6 The Regional Flood Management System
2.6.1 Structural Elements

The flood management system which currently provides protection to the Feather River Region
includes upstream reservoirs with active flood control space, levees along the major
watercourses acting as flood control channels during high water events, and drainage facilities
which pump interior runoff and seepage from levee protected areas back into the flood control
channels. It is part of a vast system of multipurpose reservoirs, leveed stream channels, weirs,
and overflow structures which has been constructed to reduce flooding in the Sacramento Valley
over the past 160 years. These facilities comprised the State Plan of Flood Control for the
Sacramento River Basin and are illustrated on Figure 2-2.

Reservoirs in the region with an active flood control function include Lake Oroville on the
Feather River, operated by DWR, and New Bullards Bar Reservoir, on the Yuba River, operated
by YCWA. Camp Far West Reservoir on the Bear River, operated by South Sutter Water
District, does not provide any dedicated flood control storage and is typically full and spilling
during flood events. However, the existence of the water supply facility does serve to attenuate a
portion of the peak flow as it passes through the surcharged reservoir.

SPFC levees line the Cherokee Canal north of the Sutter Buttes, the Feather River downstream of
Thermalito Reservoir, the perimeter of Marysville, the Yuba River north of the Yuba Goldfields,
the lower Bear River, Yankee Slough, the Western Pacific Interceptor Canal, the Sutter Bypass,
and Wadsworth Canal, (and the West Intercepting Canal and East Intercepting Canal that feed
into it) and the Natomas Cross Canal (see Figure 2-2)

2.6.2 Operational Elements

The flood management system is operated to safely convey flood flows, through the coordinated
efforts of local, State, and federal agencies. Flood control system operations include the
operation and maintenance of the multipurpose reservoirs protecting the region; operating and
maintaining the levee system; hydrologic monitoring and flood forecasting, and coordinated
flood operations under the Standardized Emergency Management System (SEMS).

Under SEMS, the LMAs are responsible for patrolling their levee systems during high water
events, initiating flood fights where necessary, and requesting assistance from their respective
Operational Areas. Each county in the region is organized as an Operational Area for emergency
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purposes to provide supplies, logistical support, and technical support to the LMAS, and when
their resources are exhausted, can requests assistance from the Cal OES Inland Regional
Operations Center in Rancho Cordova, which can in turn request additional flood fight support
from the DWR Flood Operations Center (FOC). The FOC responds to these requests for
assistance by allocating available State emergency supplies, crews, and technical support staff,
and if State resources are exhausted, request emergency PL 84-99 support from USACE.
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2.6.3 Non-Structural Elements

Non-structural flood risk management elements include a wide range of measures that limit the
risk of flood damage primarily by avoiding or reducing the exposure to damaging flood waters
rather than by confining those flood waters with larger and stronger hydraulic structures. These
elements include raising and waterproofing structures so that they will be above anticipated flood
levels or unharmed by flood waters, purchasing and relocating at-risk structures, limiting
development in floodplains through the acquisition of agricultural and habitat conservation
easements, establishing open space easements, regulatory constraints, and incentive programs.
Restoration of floodplains where feasible, to provide additional flood channel storage and
conveyance capacity, is often regarded as a non-structural element because it reduces, rather than
increases, the confinement of floodwaters in existing channels.

The most significant non-structural flood risk reduction program is the Federal Emergency
Management Agency (FEMA) National Flood Insurance Program (NFIP), which includes

mapping flood hazard areas nationwide, and requiring that homes and other structures with
federally backed mortgages must carry flood insurance if the flood risks warrant it, and by
requiring minimum construction standards within the floodplain.

In recent years FEMA, DWR, and USACE have worked as mapping partners to update the flood
risk maps for the region. The map revision process has taken place at the same time as standards
for levee integrity have been substantially raised, with the result that large portions of the
regional levee system have lost, or will lose, their 100-year flood protection certifications and the
lands they protect will be mapped into the 100-year floodplain.

The regulatory framework of the NFIP is intended to limit the life, safety, and economic impacts
of flooding, but may also have unintended economic impacts on farms, which may be prevented
from upgrading structures and equipment to stay competitive, or rebuilding after a flood.

Therefore revisions to the NFIP regulatory framework are among the potential nonstructural
flood risk management options considered in this report.

Senate Bill 5 and companion legislation passed by the State Legislature in October 2007
established flood protection requirements for urban areas and small communities and require that
further floodplain development be accompanied by appropriate levels of flood protection.

Hazard mitigation planning is an important non-structural flood risk management tool,
particularly with regard to public safety. It includes local, regional, State, and federal efforts to
promote an awareness of flood risk, planning emergency response actions such as evacuations,
stockpiling supplies and equipment, conducting training exercises, and improving notification
and communication capabilities. The counties in the region have all participated in the hazard
mitigation planning prompted by the federal Disaster Mitigation Act of 2000, with federal and
State grant support. Local agencies must have official Hazard Mitigation Plan (HMP) in order to
qualify for FEMA disaster assistance. As a result, each county, and many of the local agencies
with emergency response capabilities within each county, have identified hazards and ways to
prevent or mitigate their impacts, documented in multi-jurisdictional, multi-hazard plans.

2.6.4 Involved Local, State, and Federal Agencies

Historically, major flood management initiatives in California have been undertaken by local,
State, and federal agencies in an evolving cooperative relationship. Beginning in the 1850s,
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levee improvements were initiated as entirely local undertakings, with sporadic efforts to provide
State coordination and oversight.

State oversight of flood control efforts in the Sacramento Valley began in 1911, with the creation
of the Central Valley Flood Protection Board (formerly the State Reclamation Board). Federal
participation in California flood management, which was first authorized in the Caminetti Act of
1893, was firmly established with authorization of the Sacramento River Flood Control Project
in 1917. From 1917 to 2006 USACE has played a lead role in planning, authorizing, financing,
constructing, and inspecting flood system improvements in the Sacramento Valley, incorporating
and improving upon the levee system originally constructed by local agencies (Kelley, 1989).

Since 2006, DWR and local agencies have played more prominent roles, providing leadership on
major levee improvement projects in the region. The various roles of the involved agencies can
be expected to continue to shift in response to political and policy changes, funding availability,
interest, and leadership. The roles of the key local, State, and federal agencies involved in
providing and permitting flood management projects and programs are summarized below.

2.6.4.1 Local Agencies and their Responsibilities

Local agencies play a key role in providing flood protection for the region as described below.
Yuba County Water Agency

The Yuba County Water Agency operates New Bullards Bar Dam and Reservoir for flood
control, water conservation, and power generation. Since its creation in 1959 the agency has
played a strong leadership role in enhancing regional flood protection. In addition to operating
New Bullards Bar Dam and Reservoir, it has provided planning support and funding for levee
improvement projects in Yuba County. YCWA does not have any involvement in designing,
constructing, or maintaining any levee systems.

South Sutter Water District

Camp Far West Irrigation District was created in 1924 to construct Camp Far West reservoir and
distribute its waters for irrigation. In 1954, the South Sutter Water District was created and
subsequently joined with the Camp Far West Irrigation District to construct and operate the New
Camp Far West Reservoir, with a capacity of 104,000 acre feet and 7 megawatts of generating
capacity. It was completed in 1964 (SWRCB, 1958). In addition to its primary functions of
providing irrigation water and generating electricity, the facility also provides a minor amount of
flood peak attenuation through reservoir surcharge.

Levee Maintaining Agencies (LMAS)

Local levee districts, reclamation districts, and State maintenance areas, known collectively as
Levee Maintaining Agencies (LMASs) regularly patrol, maintain, repair, and conduct flood fights
as needed on the levees within their jurisdictions. The LMASs have given assurances to the
CVFPB that they will operate and maintain the Project levees within their respective
jurisdictions (see Table 2-3 and Figure 2-3) in perpetuity in accordance with criteria established
by USACE. O&M work for the flood control system is conducted under Title 23 of the
California Code of Regulations. The LMAs conduct O&M activities in their respective
jurisdictions in accordance with the Standard Operation and Maintenance Manual for the
Sacramento River Flood Control Project (USACE 1955a). Additional project (unit-specific)
O&M manuals supplement USACE’s standard O&M manual for specific units of the flood
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control system (e.g., individual segments of a levee, pumping plant, weir, or bypass). These
manuals describe each agency’s responsibilities for inspection and operation under high-water
conditions and their ongoing maintenance responsibilities for sustaining the flood control
system’s function.

Several agencies are responsible for O&M of distinct units of land in the study area:

LD 1 maintains levees along the right (west) bank of the Lower Feather River in Sutter
County from north of Yuba City to approximately 5 miles north of the confluence with
Sutter Bypass; the lowermost 5 miles of the right-bank levees are maintained by the State
(Maintenance Area 3).

LD 9 maintains 6.24 miles of Feather River right bank levee between MA 16 to the north
and LD1 to the south.

RD 10 maintains the Feather River left bank levee between Honcut Creek and Jack
Slough, north of Marysville, the south bank of Honcut Creek, the north bank of Jack
Slough, and along the Western Pacific Railroad embankment which creates the eastern
boundary of the district, for a total of 21.93 miles.

RD 784 maintains levees along the left (south) bank of the Yuba River, the left (east)
bank of the Feather River between the Yuba and Bear rivers, and the right (north) bank of
the Bear River; this includes maintaining all levees improved by TRLIA as specified in a
memorandum of understanding. RD 784 also maintains drainage facilities and pumping
stations associated with these levees and portions of the Feather River setback area. It
also maintains the levees of the Horseshoe area, east of the Western Interceptor Canal
and north of the Bear River and Cry Creek. RD 784 maintains a total of 38.43 miles of
levees.

RD 817 Maintains the western portion of the levee system protecting the mostly
agricultural land west of the City of Wheatland (west of Oakley Avenue), as well asa 1.3
mile section of levee on the north (right bank of Dry Creek from just upstream of Forty-
Mile Road downstream to the confluence of Dry Creek with the Bear River. It maintains
a total of 9.19 miles of levees.

RD 1001 maintains the levees along the left (south) bank of the Bear River and the left
(east) bank of the Feather River from the Bear River to the Sutter Bypass, and continuing
southward along the Feather and Sacramento rivers to the Natomas Cross Canal, the
Natomas Cross Canal north levee, and the drainage training levees on the eastern
boundary of the district, for a total of 44.03 miles.

RD 2103 maintains the levees protecting most of the City of Wheatland, including the
right bank (north) levee of the Bear River and the left bank (south) levee of Dry Creek,
for a total of 9.77 miles.

The Marysville Levee District (MLD), under the jurisdiction of the Marysville Levee
Commission, maintains the levee system which entirely surrounds the City of Marysuville,
including the south levee along Jack Slough (also the Western Pacific Railroad and
Southern Pacific Railroad embankment, the east levee of the Feather River, the right
(north) bank of the Yuba River, and about 1.5 miles of the back levee on the eastern
boundary of the city between Jack Slough and the Yuba River, for a total of 11.3 miles.
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e TRLIA manages floodway capacity and restoration and mitigation areas within the Bear
River setback area and portions of the Feather River setback area (River Partners 2006;
TRLIA 2010c).

e As part of its many flood management responsibilities, DWR also functions much like a
LMA in the region, with responsibilities for specific portions of the regional levee
system, channels, pump stations, and other infrastructure, including MA 3, MA7, MA 13,
and MA 16. These are described in Section 2.6.4.2

Re