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1.0 Introduction

1.0 Introduction

The purpose of this 2012 Plan Formulation reference document is to
describe the plan formulation process for the Central Valley Flood
Protection Plan (CVFPP). This section introduces the reference document
and describes the 2012 CVFPP authorizing legislation and its requirements,
the contents of the 2012 CVFPP, and the organization of this reference
document.

1.1 Background and Plan Authority

The Central Valley has experienced some of the State of California’s
(State) largest and most damaging floods. The most recent significant
floods in the Central Valley, which occurred in 1986 and 1997, together
caused more than $1 billion in damage (USACE, 1997).

The existing flood management system in the Central Valley consists of a
number of projects individually constructed over the last 150 years,
including dams and reservoirs, levees, channels, weirs, bypasses, and other
features that provide varying levels of flood protection. This system
supports public safety, has prevented billions of dollars in flood damages in
the Central Valley, and the system’s multiple benefits have contributed to a
vibrant California economy.

But today, much of this legacy flood management system is characterized
by aging facilities built using outdated techniques, and the system is being
relied on to provide benefits that were not envisioned when its elements
were first constructed. Also, along many reaches of river in the system,
ecosystem functions and natural habitats have been severely degraded over
time. As currently configured, the system is prone to erosive river forces, is
easily distressed from high water, and does not support healthy ecosystem
functions and natural floodplain habitats. Further, because of limited
funding and other constraints, State and local agencies have found it
increasingly difficult to carry out adequate flood management system
maintenance programs. At the same time, escalating development in
Central Valley floodplains has increased the population at risk from
flooding and the potential for flood damages to homes, businesses,
communities, and critical statewide facilities.

Despite the protection provided by the current flood management system,
residual flood risk in the Central Valley remains among the highest in the

June 2012 1-1



2012 Central Valley Flood Protection Plan
Attachment 7: Plan Formulation Report

1-2

country. Currently, even small flood events with only a 5 percent annual
chance of occurrence can stress parts of the flood management system.

A combination of recent events, including flooding related to Hurricane
Katrina in New Orleans and recent flooding along the Mississippi River
and its tributaries, has highlighted the vulnerability of the Central Valley to
catastrophic floods, the potential consequences to life and property
(particularly in deep floodplains), and possible impacts to the financial
stability of the State.

In fall 2007, the California Legislature passed five interrelated bills aimed
at addressing the problems of flood protection and flood damage liability.
These bills included Senate Bill (SB) 5, SB 17, Assembly Bill (AB) 5,

AB 70, and AB 156. Primary authorization for the CVFPP originates in SB
5, also known as the Central Valley Flood Protection Act of 2008.* In
addition, the Disaster Preparedness and Flood Prevention Bond Act
(Proposition 1E) and the Safe Drinking Water, Water Quality and Supply,
Flood Control Protection Bond Act (Proposition 84) provide both specific
and general authority for related State flood management efforts. AB 162,
another flood-related bill passed in 2007, required additional consideration
of flood risk in local land-use planning throughout California. These bills
added or amended sections in the California Government Code (CGC),
Health and Safety Code, Public Resources Code (PRC), and California
Water Code® (CWC), and included specific requirements for developing
the CVFPP. The 2007 flood-related legislation and plan authority are
further discussed in Section 1.2.

In 2008, the California Department of Water Resources (DWR) embarked
on the Central Valley Flood Management Planning (CVFMP) Program, a
long-term planning effort to improve integrated flood management within
the Central Valley, and carry out direction from the California Legislature.
DWR, in collaboration with the U.S. Army Corps of Engineers (USACE),
was required to prepare a sustainable,® integrated flood management* plan
called the CVFPP by January 1, 2012. The 2012 CVVFPP is to be
considered and adopted by the Reclamation Board (now the Central Valley

! More detailed information on authority and guidance is included in Chapter 1 of the draft
Regional Conditions Report —A Working Document (DWR, 2010b).

2 Relevant code sections are highlighted in the 2007 Flood Legislation Summary (DWR,
2007a) and 2007 Flood Legislation Companion Reference (DWR, 2007b).

A project is considered “sustainable” when it is socially, environmentally, and financially
feasible for an enduring period.

4 Integrated flood management is an approach to flood risk that recognizes the
interconnection of flood management actions within broader water resources
management and land use planning; the value of coordinating across geographic and
agency boundaries; the need to evaluate opportunities and potential impacts from a
system perspective; and the importance of environmental stewardship and sustainability
(DWR, 2008a).
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Flood Protection Board (Board)). The Board is directed to adopt the 2012
CVFPP no later than July 1, 2012. The CVFPP outlines a systemwide
approach to protecting lands currently protected from flooding by existing
facilities of the State Plan of Flood Control>® (SPFC), and will be updated
every 5 years thereafter (in years ending in 7 and 2).

1.11 FloodSAFE California

The 2012 CVFPP is being developed under DWR’s FloodSAFE California
(FloodSAFE), a multifaceted and collaborative, long-term statewide
initiative to improve public safety through integrated flood management.
FIOOdSAFE uses a systemwide approach to flood management, while
reducing flood risk at regional and local levels.

DWR and the Board will provide leadership, through FloodSAFE and work
with State, federal, tribal, local and regional officials to improve emergency
response, improve flood management systems, improve operations and
maintenance (O&M), and inform the public about flood preparedness and
safety.

FloodSAFE will coordinate flood management efforts so that (1) the 2012
CVFPP and its future updates contain the best available information and
inputs from other FIoodSAFE projects and programs, and (2) existing and
ongoing FIoodSAFE functions and funding mechanisms are efficiently
used to help implement 2012 CVFPP recommendations.

DWR is implementing various aspects of FloodSAFE using funds from
Proposition 1E and Proposition 84, with direction from the 2007 flood
legislation. It is recognized that funding provided by Propositions 1E and
84 will not be sufficient to realize all of the envisioned improvements to
flood management in the Central Valley; these improvements will take
many years to complete. Successful implementation of FloodSAFE and the
2012 CVFPP will require additional, sustainable funding streams for
improvement projects and core flood management functions such as
inspections and O&M.

® CWC Section 8523 defines the SPFC as the State and federal flood control works, lands,
programs, plans, conditions, and mode of maintenance and operations of the
Sacramento River Flood Control Project (CWC Section 8350) and flood control projects in
the Sacramento River and San Joaquin River watersheds (river basins) for which the
Board or DWR has provided assurances, and of those facilities identified in CWC Section
8361.

® The assurances (satisfactory to the Secretary of War) are that the State will provide,
without cost to the United States, all lands, easements, and rights-of-way necessary for
the completion of the project; bear the expense of necessary highway, railroad, and
bridge alterations; hold and save the United States free from claims for damages
resulting from construction of the works; and maintain and operate all works after
completion.
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1.2 Central Valley Flood Protection Plan
Requirements

As discussed previously, primary authorization for the 2012 CVFPP
originates in SB 5. In addition, Propositions 1E and 84 provide both
specific and general authority for related State flood management efforts.
SB5and SB 17, and AB 5, AB 70, and AB 156 added or amended sections
in the CGC, Health and Safety Code, PRC, and CWC, and included
specific requirements for developing the 2012 CVVFPP.

Several documents are being prepared to collectively meet the intent and
requirements of the 2007 flood-related bonds and legislation. CVFPP
Attachment 1: Legislative Reference contains more detailed information
related to the requirements and how they have been satisfied. The 2012
CVFPP contributes to meeting the bond and legislation requirements.

The 2007 flood-related legislation also require cities and counties in the
Sacramento-San Joaquin Valley to incorporate consistent information from
the 2012 CVFPP into their local land-use plans after the 2012 CVFPP is
adopted. Cities and counties that do not comply with these and other
related requirements may be subject to restrictions when approving new
development in urban and urbanizing areas.

The 2012 CVFPP seeks to prioritize State investments to most effectively
advance the State interest in flood risk reduction. Investments will focus
on the long-term sustainability of the flood management system as a whole,
rather than on a project-by-project basis, with consideration for the value of
environmental and agricultural stewardship in the Central Valley.

As required by the legislation, the CVFPP is to be updated every 5 years,
with the first update to occur in 2017. DWR anticipates that updates will
incorporate new and revised information and also that goals and actions
will be reviewed and realigned as specific projects are implemented and
conditions evolve in the Central Valley. Additional activities, such as local
and regional studies, federal feasibility studies, and investigations of
environmental integration activities, will occur to support implementation
of physical elements or features of the CVFPP. As specific projects are
undertaken, environmental review and detailed design will be carried out to
meet legal requirements.

To meet legislative requirements, the following documents were, or are in
the process of being, developed in addition to and in support of the 2012
CVFPP (Figure 1-1).
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SPFC Flood Control 2012
Descriptive System Status CVFPP
Document Report
What is The SPFC? How is The SPFC Performing? How To Improve SPFC Performance

CVFPP = Central Valley Flood Protection Plan
SPFC = State Plan of Flood Control

Figure 1-1. Contributing Documents

The State Plan of Flood Control Descriptive Document (Descriptive
Document) (DWR, 2010a) complies with Proposition 1E, which
requires that information on the SPFC “...be updated by department
and compiled into a single document...” and inform development of the
2012 CVFPP. The Descriptive Document (DWR, 2010a) provides an
inventory of flood management projects and works (facilities), lands,
programs, plans, conditions, and mode of O&M for the State-federal
flood protection system in the Sacramento River and San Joaquin river
basins of California. The Descriptive Document is the first inventory
of the SPFC compiled or referenced in a single report. The report is
structured as a reference document for the SPFC and includes narrative
descriptions, tables, and figures, especially maps, to help the reader find
information about this complex flood protection system.

The Flood Control System Status Report (FCSSR) (DWR, 2011a) was
created to comply with CWC Section 9120 and to contribute to CVFPP
development. The FCSSR describes the current status (physical
condition) of SPFC facilities at a systemwide level. The FCSSR is
primarily intended to present information on the physical condition of
SPFC facilities, and to help guide future inspection, evaluation,
reconstruction, and improvement of the facilities.

A Program Environmental Impact Report (PEIR) (DWR, anticipated
2012) is being prepared by DWR under the California Environmental
Quiality Act (CEQA) to facilitate Board adoption of the 2012 CVFPP.
Completion is expected in 2012. The report analyzes the broad potential
impacts associated with adopting the CVFPP, at a program scale.
Subsequent implementation actions stemming from adoption of the
CVFPP will likely require project-level environmental review for
CEQA compliance. Per agreement with the Board, DWR will act as
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lead agency and be responsible for compliance with CEQA
requirements and guidelines, and for certifying the PEIR. As a
responsible agency, the Board will independently consider the findings
in the PEIR, and reach its own conclusions related to adoption of the
2012 CVFPP.

Collectively, this body of work fulfills the intent and requirements of the
Central Valley Flood Protection Act of 2008, embedded in SB 5 (2007) and
codified in Sections 9616 through 9625 of the CWC.

1.3 Contents of Central Valley Flood Protection
Plan

Contents of the 2012 CVFPP include the following:

¢ Responding to the need for improved flood management in the Central
Valley

e Preliminary approaches
e State Systemwide Investment Approach (SSIA)
e Implementing and managing the SSIA

As discussed above, DWR has prepared or is preparing several plan-related
studies to collectively fulfill the legislative mandate described above.
Similar to the 2012 CVFPP, these documents were or are being developed
using a collaborative planning process involving interested parties. The
2012 CVFPP and its supporting documents contain the following to meet
the requirements of CWC Section 9614

e Description of the Sacramento-San Joaquin River Flood Management
System and the cities and counties included in the system

e Description of the system performance and the challenges to modifying
the system to provide appropriate levels of flood protection using
available information

e Description of the facilities included in the SPFC, including all of the
following:

- Precise location and a brief description of each facility; a
description of the population and property protected by the facility;
system benefits provided by the facility, if any, and a brief history
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of the facility, including the year of construction; improvements to
the facility; and any failures of the facility

- Design capacity of each facility

e Description and evaluation of the performance of each facility,
including the following:

- An evaluation of failure risks due to each of the following:
o Overtopping
0 Under-seepage and through-seepage
o Structural failure

0 Other sources of risk, including seismic risks, that DWR or the
Board determines are applicable

- Description of any uncertainties regarding performance capability,
including uncertainties arising from the need for additional
engineering evaluations or uncertainties arising from changed
conditions, such as changes in estimated channel capacities

e Description of each existing dam that is not part of the SPFC that
provides either significant systemwide benefits for managing flood
risks within the Sacramento and San Joaquin river basins, or protects
urban areas within the Sacramento and San Joaquin river basins

e Description of each existing levee and other flood management facility
that is not part of the SPFC and that provides either significant
systemwide benefits for managing flood risks within the Sacramento
and San Joaquin river basins, or protects urban areas within the
Sacramento and San Joaquin river basins

e Description of the probable impacts of projected climate change,
projected land-use patterns, and other potential flood management
challenges on the ability of the system to provide adequate levels of
flood protection

e Evaluation of the structural improvements and repairs necessary to

bring each SPFC facility to within its design standard, including a
prioritized list of recommended actions
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e List of facilities (included in the evaluation) recommended to be
removed from the SPFC. For each facility recommended for removal,
the evaluation will identify both of the following:

- Reasons for proposing removal of the facility from the SPFC

- Any additional recommended actions associated with removing the
facility from the SPFC

e Description of structural and nonstructural methods for providing an
urban level of flood protection to current urban areas. The description
will also include a list of recommended next steps to improve urban
flood protection

e Description of structural and nonstructural means for enabling or
improving systemwide riverine ecosystem function, including, but not
limited to, establishing riparian habitat and seasonal inundation of
available floodplains, where feasible

The 2012 CVFPP focuses on improving integrated flood management and
flood protection for areas protected by SPFC facilities. While the CVFPP
focuses on areas protected by SPFC facilities, the O&M of facilities in
tributary watersheds that influence SPFC-protected areas are also
considered.

The 2012 CVFPP recognizes the connection of flood management actions
to water resources management; land-use planning; environmental
stewardship; and long-term economic, environmental, and social
sustainability. Integrated flood management also recognizes the
importance of evaluating opportunities and potential impacts from a
systemwide perspective, and the importance of coordinating across
geographic and agency boundaries to treat entire hydrologic units.

The 2012 CVFPP provides opportunities to mitigate some of the negative
effects of current trends while promoting wise investments of State,
federal, and local funds:

e The 2012 CVFPP will emphasize wise floodplain management, which,
in concert with the Federal Emergency Management Agency (FEMA)
National Flood Insurance Program, will limit excessive floodplain
development and promote the continued sustainability of the current
rural-agricultural economy and small communities in the Central
valley.
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Investments in levees and other flood protection infrastructure will be
considered on a systemwide basis. It is likely that urban communities
with the greatest concentrations of population and damageable property
will continue to receive the greatest share of available State and federal
funds. However, the 2012 CVFPP gives careful attention to repairing
known weaknesses in the rural-agricultural levee system and also
protecting small communities. Because rural-agricultural areas are less
developed, the State is interested in seeing more nonstructural
improvements, as these often can have lower long-term annual O&M
costs and higher system benefits. With this in mind, the 2012 CVFPP
provides a framework for a much broader benefit analysis than the
traditional approach, which relies almost entirely on the benefit-to-cost
ratio and net economic development indicators to guide investments.
The 2012 CVFPP considers potential system improvements, such as
expanded bypasses and associated ecosystem enhancements, which are
beyond the sponsorship capabilities of even the most robust local
agencies.

The 2012 CVFPP proposes to take an integrated system approach to
flood system maintenance and ecosystem restoration. In practice, this
means developing more extensive and robust wildlife habitat along the
Central Valley flood management system, such that periodic
maintenance, which temporarily disrupts habitat, is compensated for by
acreage of appropriate and connected habitat, improved maintenance
techniques, and other tools.

The 2012 CVFPP focuses on implementation of an integrated system
approach to flood management programs and considers the sequential
phasing of incremental elements of the programs. This approach relies
on development of a firm technical foundation to inform
implementation actions in future CVFPP phases, with an initial focus
on the most urgent flood management system needs. It also supports
development of a sound funding strategy to pursue effective, long-term
flood management in the Central Valley.

1.4 Report Organization

The purpose of this reference document is to describe the plan formulation
process, including the SSIA, for the 2012 CVVFPP. This document is
organized into the following sections:

Section 1 (Introduction) provides context for this reference document,
background and plan authority, CVFPP requirements, and contents of the
2012 CVFPP.
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Section 2 (Plan Development) describes the plan development process,
planning area, anticipated uses of the CVFPP, and studies and reports
related to the CVFPP.

Section 3 (Systemwide Conditions) discusses existing systemwide
conditions, including environmental, physical, social and economic, and
policy and institutional conditions. The section also discusses likely future
systemwide conditions through 2050 and the key drivers and influencing
factors of likely changes.

Section 4 (Flood and Related Resource Problems) discusses
environmental, physical, social and economic, and policy and institutional
problems.

Section 5 (Goals, Principles, and Objectives) discusses FIoodSAFE and
CVFPP goals and their relationship, CVFPP guiding principles, and
legislative and planning objectives.

Section 6 (Management Actions) identifies management actions,
describes preliminary evaluation and consolidation of management actions,
and summarizes management actions carried forward.

Section 7 (Preliminary Approaches) describes the preliminary approach
formulation process for No Project, Achieve SPFC Design Flow Capacity
Approach, Protect High-Risk Communities Approach, and Enhance Flood
System Capacity Approach; evaluates and compares accomplishments; and
summarizes findings.

Section 8 (State Systemwide Investment Approach) describes the
elements and selection of the SSIA, including formulation, systemwide
concepts, regional elements, performance of the approach, and the
investment strategy. This approach is compared to No Project based on
estimated costs, benefits, completeness, effectiveness, efficiency, and
acceptability.

Section 9 (Local and Regional Project Summaries) summarizes local
and regional projects in the Systemwide Planning Area.

Section 10 (References) lists sources referenced in preparation of this
reference document.

Section 11 (Acronyms and Abbreviations) lists the acronyms and
abbreviations used in this reference document.
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2.0 Plan Development

This section describes the plan development process, planning area,
anticipated uses of the CVFPP, and related studies and reports.

2.1 Plan Development Process

The 2012 CVFPP was developed using an iterative planning process.
Extensive public engagement occurred as part of Phases 1 and 2. Originally
outlined in four phases, the concluding phases of CVFPP development
(Phases 3 and 4) were redefined and streamlined based on input from
partners and interested parties (Figure 2-1).

2012
Central Valley
Flood Protection
Plan

Figure 2-1. Planning Process for 2012 Central Valley Flood
Protection Plan Development

Concurrent with public engagement, DWR gathered systemwide data and
conducted evaluations for the SPFC. DWR also (1) prepared a PEIR
documenting environmental impacts associated with the CVFPP, and

(2) performed supporting technical analyses related to hydrology, reservoir
operations, riverine and estuarine hydraulics, levee system performance,
economic flood damages, life risk, regional economics, cost estimates,
climate change, and groundwater recharge.
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Results of these efforts contributed to developing three preliminary
approaches to improving the flood management system, and ultimately an
SSIA.

2.1.1 Public Engagement Process

DWR initiated an extensive communications and public engagement
process for the 2012 CVFPP by reaching out to partnering agencies,
interested parties, and the public, allowing them to share and solicit
information and offer input and recommendations. The intent was to
facilitate open communication and provide opportunities to participate in
CVFPP development in a variety of ways, depending on interest and
availability of potential stakeholders. Outreach activities, including
outreach to Native American tribes and disadvantaged communities, are
detailed in Attachment 5: Engagement Record.

A comprehensive, multiphase, public engagement planning process was
essential in developing the CVFPP. Figure 2-2 depicts the phases and
major components of the engagement process. In addition, all public
engagement activities are detailed in Attachment 5: Engagement Record.

2 Technical Analysis*
=
= "
Phase 1 Phase 2 Phases 3 and 4
Topic Work Groups Topic Work Groups Topic Work Group
+ Environmental Stewardship + Agricultural Stewardship + Climate Change
+ Climate Change * Climate Change
+ Operalions & Maintenance Redional Work Groups
el Management Actions . wggim P
) - Regional Work Groups « Technical Workshops
= Regional Conditions * Upper/Lower Sacramento, "
g Work Groups Upper/Lower San Joaquin, Briefings H
&  * Upper/Lower Sacramento, and Delta } ng g
& Upper/Lower San Joaquin, + Definefreview management actions a
w and Delta 8 2012
+ Definelreview problems, needs, Workshops %. CVEPP
objectives » Technical-based b1
+ Community-based B2
+ Integration-based 3
o
Regional Forums Valleywide Forum Valleywide Forum
E
£
3 . - Public
H Regional Management Working Draft Draft
=1 Conditions Actions 2012 Summary 2012
5 Report Report & CVFPP CVFPP
o
S Periodic briefings with partners and interested parties, local governments, tribal entities, and others
g
g Monthly briefings to the Central Valley Flood Protection Board
2009 2010 2012
* Stale Plan of Flood Conlrol Descriptive Decurnent and Flood Conlrol Syslern Status Reporl inform lechnical analysis
Key:
Board = Central Valley Flood Protection Board
CVFPP = Central Valley Flood Protection Plan
Figure 2-2. Communication and Public Engagement Process
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The four phases of CVFPP public engagement were completed as follows:

e Phase 1 — Defined existing conditions and likely future challenges;
identified problems from various perspectives; and defined goals,
principles, and objectives to guide development and implementation of
the plan. Results from this planning phase are described in the
Regional Conditions Report — A Working Document (RCR) (DWR,
2010b) and summarized in Interim Progress Summary No. 1 (DWR,
2010c).

e Phase 2 — Identified a broad range of potential structural and
nonstructural management actions for meeting the plan’s objectives,
consistent with the guiding principles, and defined evaluation methods
and screening criteria to be applied. Results from this phase were
summarized in the Management Actions Report (DWR, 2010d) and
Interim Progress Summary No. 2 (DWR, 2010e).

e Phases 3 and 4 — Phases 3 and 4 were combined to become the final
phase of plan development. Following development of individual
management actions, three preliminary approaches were formulated to
reduce the number of possible combinations of individual management
actions. Finally, an SSIA was developed that incorporates the most
promising features and elements of each of the preliminary approaches.

For the 2012 CVFPP, flood and related resource problems were identified
from input provided by State, federal, regional, local, and tribal interests.
Many of these interested parties participated in planning area work groups
and/or topic work groups convened to help articulate existing resource
conditions for the 2012 CVFPP; flood and related resource problem
identification was an important output of those meetings. The public
engagement process is described in detail in Attachment 5: Engagement
Record.

2.1.2 Systemwide Documentation and Technical
Analyses

DWR gathered systemwide data and conducted evaluations for the SPFC to
meet specific legislative requirements, and support CVFPP development
concurrent with public engagement. A PEIR was prepared documenting
environmental impacts associated with the CVFPP, and supporting
technical analyses were performed and documented. Additional detail and
reference information for supporting documents are provided in Section
2.4. Information from these efforts contributed to CVFPP plan
development, as follows:

June 2012 2-3



2012 Central Valley Flood Protection Plan
Attachment 7: Plan Formulation Report

2-4

Existing Conditions (Section 3) — SPFC Descriptive Document
(DWR, 2010a), RCR (DWR, 2010b), PEIR, Attachment 8: Technical
Analysis Summary Report

Flood and Related Resource Problems (Section 4) - RCR (DWR,
2010b), FCSSR(DWR, 2011a), PEIR, Attachment 2: Conservation
Framework, Attachment 8: Technical Analysis Summary Report

Goals, Principles, and Objectives (Section 5) — RCR (DWR, 2010b),
Attachment 2: Conservation Framework, Attachment 8: Technical
Analysis Summary Report, Implementation

Management Actions (Section 6) — Management Actions Report
(DWR, 2010d), Attachment 2: Conservation Framework, Attachment 8:
Technical Analysis Summary Report

Preliminary Approaches (Section 7) — PEIR; Attachment 2:
Conservation Framework, Attachment 8: Technical Analysis Summary
Report

State Systemwide Investment Approach (Section 8) — PEIR,

Attachment 2: Conservation Framework, Attachment 8: Technical
Analysis Summary Report
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2.2 Planning Area
Two relevant geographic areas are relevant to CVFPP development:

e SPFC Planning Area

e Systemwide Planning Area

Both planning areas are shown in Figure 2-3. The SPFC Planning Area is a
geographic area that includes lands currently receiving protection from
flooding by facilities of the SPFC. The State’s flood management
responsibility is limited to the SPFC Planning Area. The SPFC Planning
Area is best delineated by Levee Flood Protection Zone (FPZ) maps
(DWR, 2008c), and the area inundated by the only SPFC reservoirs, Lake
Oroville and Castle Lake (Merced County).

The Systemwide Planning Area is the geographic area that includes lands
currently subject to flooding and receiving protection from facilities and
operation of the Sacramento-San Joaquin River Flood Management
System. This area includes facilities that provide significant systemwide
benefits (such as reservoirs on major tributaries) or that protect urban areas
within the Sacramento-San Joaquin Valley. The SPFC Planning Area is
completely contained within the Systemwide Planning Area. After
floodplain delineation work under the Central Valley Flood Evaluation and
Delineation Program concludes, updated floodplains will be available for
refining the Systemwide Planning Area.
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The Systemwide Planning Area is delineated through a combination of the
currently available floodplain information:

e Sacramento and San Joaquin River Basins Comprehensive Study
(Comprehensive Study) (USACE, 2002) 500-year floodplain, with an
update from the American River Common Features General
Reevaluation Report (USACE, 2010)

e Comprehensive Study (USACE, 2002) 200-year floodplain along the
Sacramento River from Redding to Red Bluff. Floodplain was prepared
by the DWR Northern District for the Comprehensive Study (USACE,
2002) to supplement floodplain information outside the Comprehensive
Study’s (USACE, 2002) unsteady flow through a network of open
channels (UNET) model

e Draft FPZ maps, currently defined as showing areas that could be
inundated should a project levee fail while water is flowing in a channel
at maximum reasonable capacity. (These inundation areas do not have
a uniform flood frequency association.)

e Information on Sacramento-San Joaquin Delta (Delta) boundary

For the Systemwide Planning Area (including the SPFC Planning Area),
the CVFPP does the following:

e Describes key components of the Sacramento-San Joaquin Flood
Management System

e Identifies and describes existing and future systemwide conditions,
flood and related resource problems, goals, principles, and objectives
for the Systemwide Planning Area that will guide the formulation,
evaluation, and recommendation of potential solutions

e Identifies, packages, and evaluates all potentially useful management
actions’ to achieve the goals and objectives of the CVFPP. Potential
management actions can be physically located either within or outside
the boundary of the Systemwide Planning Area, but all management
actions of the CVFPP will be designed to produce benefits within the
Systemwide Planning Area

In addition to the planning areas, the Sacramento and San Joaquin river
basins were divided into five smaller regions, as shown in Figure 2-4, for

! Management actions include all structural and nonstructural activities or projects that
could be undertaken to improve flood management within the designated planning area.
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the purposes of data collection and public engagement with partners and
interested parties.

e Upper Sacramento River Region — Sacramento River above the
Fremont Weir, including the Sutter Bypass to its confluence with the
Feather River.

e Lower Sacramento River Region — Feather River from its confluence
with the Sutter Bypass and Sacramento River downstream from the
Fremont Weir, including the Feather, Yuba, and American river basins.

e Upper San Joaquin River Region — San Joaquin River upstream from
the Merced River confluence, including the Merced River basin.

e Lower San Joaquin River Region — Joaquin River downstream from
the Merced River confluence.

e Delta Region — Legal Delta, as defined in CWC Section 12220.

2.3 Anticipated Uses of Central Valley Flood
Protection Plan

The CVVFPP guides a variety of follow-on studies and planning efforts,
environmental reviews, and implementation actions. It may be used
differently by State, federal, regional, and local agencies, as described
briefly below.

2.3.1 State Use of Central Valley Flood Protection Plan

The CVFPP recommends potential State actions to directly or indirectly
improve flood risk management in the Central Valley. Neither development
nor adoption of the CVFPP represents a commitment by the State to
provide or to maintain any particular level of flood protection (CWC
Section 9603(a)). State participation in implementing flood protection may
range from leadership in project development and financial assistance to
technical support. State agencies may also pursue recommended changes to
policies, standards, or regulations, as appropriate to their existing
authorities.
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For example, DWR may participate in recommended follow-on feasibility
studies, or pursue improvements to its core flood management functions
(such as O&M or emergency response). The CVFPP will also help define
DWR’s role in future improvement projects, including risk assessments,
urgent repairs, and local and regional projects. DWR is currently
developing criteria for local agencies to use in demonstrating an urban level
of flood protection for urban and urbanizing areas, pursuant to CWC
Section 9602. After adoption of the plan, DWR will continue to provide
technical assistance to local jurisdictions in applying these criteria and
aligning local planning efforts with the CVFPP.

After adoption of the 2012 CVFPP, the Board may choose to take action
within its existing jurisdictional and regulatory capacities. Adoption of the
plan by the Board will trigger various existing requirements related to local
land-use planning and management (see Local and Regional, below).

Other State agencies may also choose to take action within their existing
jurisdictional roles and responsibilities based on information in the CVFPP.

2.3.2 Federal Use of Central Valley Flood Protection
Plan

In mutual recognition of the importance of close collaboration and
coordination on Central Valley flood risk reduction measures, USACE is
conducting a parallel planning process, the Central Valley Integrated Flood
Management Study (CVIFMS) (currently under development), with DWR
and the Board as the nonfederal sponsors. Scheduled to be completed in
2017, this program-level feasibility study will complement the CVFPP. It
will define a long-range flood management program for the Sacramento
and San Joaquin river basins and a corresponding level of federal
participation. In relation to the CVFPP, the study will also evaluate flood
management improvements in the Central Valley from a federal
perspective, and help determine federal interest in implementation. USACE
intends to coordinate closely on CVFPP development to provide input,
review documents, and produce joint data, information, and analytical
tools. USACE will also provide technical expertise on flood hydrology
development, reservoir operations analyses, and incorporation of risk-based
decision-making processes that improve system reliability.

The CVIFMS may result in Congressional action authorizing or modifying
federal participation in projects consistent with the CVFPP. The CVFPP
may influence federal actions or provide information to ongoing or new
USACE feasibility studies evaluating site-specific improvements to the
flood management system.
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The CVFPP is unlikely to directly influence current activities of FEMA,
such as administration of the National Flood Insurance Program. However,
the CVFPP may recommend changes to the scope or administration of
federal programs related to flood risk management.

2.3.3 Local and Regional Use of Central Valley Flood
Protection Plan

Adoption of the 2012 CVFPP will trigger various requirements related to
local land-use planning and management. These requirements oblige local
jurisdictions to consider flood risk and flood management in their planning
and decision making (such as general plans, zoning ordinances,
development agreements, and other discretionary actions), concurrent with
development of the 2012 CVVFPP and after its adoption by the Board. Local
jurisdictions may use information or guidance contained in the CVFPP to
demonstrate consistency with State urban flood protection requirements, or
to guide development of local or regional flood projects consistent with the
CVFPP to garner State financial participation.

2.4 Studies and Reports Related to Central
Valley Flood Protection Plan

Development of the 2012 CVFPP includes work to achieve various
planning milestones, environmental review activities, communication and
engagement with partners and interested parties, technical analyses and
data collection, and related efforts. Key planning milestones completed
include developing documentation related to the SPFC; defining flood and
related resource problems; and identifying goals, guiding principles,
objectives, and management actions.

As a companion effort to the CVFPP, DWR is developing a Central Valley
Flood System Conservation Strategy (CVFSCS), which is a long-term
strategic approach for DWR to (1) achieve the environmental goals and
objectives of the Central Valley Flood Protection Act, FloodSAFE
Initiative, and CVFPP; (2) implement the environmental stewardship
policy; and (3) address public environmental expectations. The goal is to
integrate environmental stewardship into flood system planning and
ongoing O&M. Supporting environmental enhancement as a primary
planning objective has the added benefit of reducing environmental
regulatory compliance issues for projects and/or operations, which then
benefits DWR through increased regulatory agency support, reduces costs
in project development, and reduces time frames for implementing actions.
Integrating environmental stewardship in the project conception and design
phase creates the opportunity to develop a project that is more sustainable

June 2012
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and cost effective, and that will provide ecological benefits and protect
water supply and public safety. Performing initial planning for
development of the CVFSCS is a key milestone for development of the
CVFPP,

The CVFSCS is a long-term strategic effort that will evolve as the CVFPP
is updated every 5 years. The first phase of the CVFSCS is the
Conservation Framework, discussed in detail in Attachment 2:
Conservation Framework. The Conservation Framework is a preview of the
CVFESCS and an environmental guide for the CVFPP reader. It describes
how environmental stewardship is integrated, directs the reader to relevant
environmental elements, and provides environmental detail in the text and
through technical supporting documentation. In some cases, conservation
strategy elements may not be identified separately if the planning process is
successful at integrating environmental stewardship. For example,
restoration opportunities identified through the Conservation Framework
Restoration Opportunity Analysis would be integrated into the SSIA.

Activities in progress now to support development of the long-term
CVFSCS will continue past completion of the 2012 CVFPP and lead to
completion of the long-term CVFSCS to coincide with and support the
2017 update of the CVFPP. By the 2017 update of the CVFPP, the
CVFSCS will be fully developed and will complement the CVFPP and the
federal CVIFMS.

Several other documents have been completed or are under preparation to
meet the legislative requirements of CWC Section 9120, as previously
mentioned. These documents informed the planning process for the
CVFPP. They are separate, but complementary, documents in different
phases of development.

Table 2-1 summarizes companion documents to the CVFPP that have been
developed or are currently under development.
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Table 2-1. CVFPP Companion Documents

Name Reference
CVFPP Program Environmental Impact Report DWR, 2012a
CVFPP Progress Report DWR, 2011b
State Plan of Flood Control Descriptive Document DWR, 2010a
Flood Control System Status Report DWR, 2011a
Management Actions Report DWR, 2010d
Regional Conditions Report — A Working Document DWR, 2010b
Urban Levee Design Criteria DWR, 2012b
Draft Urban Level of Flood Protection Criteria DWR, 2012c
Attachment 1: Legislative Reference 2012 CVFPP
Attachment 2: Conservation Framework 2012 CVFPP
Attachment 3: Documents incorporated by Reference 2012 CVFPP
Attachment 4: Glossary 2012 CVFPP
Attachment 5: Engagement Record 2012 CVFPP
Attachment 6: Contributing Authors 2012 CVFPP
Attachment 7: Plan Formulation Report 2012 CVFPP
Attachment 8: Technical Analysis Summary Report 2012 CVFPP

Key:
CVFPP = Central Valley Flood Protection Plan
DWR = California Department of Water Resources

Table 2-2 summarizes USACE studies, FlIoodSAFE documents, and other

State or federal plans and studies related to the CVFPP.
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Table 2-2. Documents and Ongoing Studies Related to 2012 CVFPP

Name Authorizing
Agency
American River Common Features General Reevaluation Report USACE
Bay-Delta Conservation Plan DWR
California Water Plan DWR
Central Valley Integrated Flood Management Study USACE
Delta Islands and Levees Feasibility Study USACE
Delta Risk Management Strategy DWR

Delta Stewardship

Delta Plan Council
FloodSAFE Implementation Plan DWR
FloodSAFE Revised Economic Impact Analysis of the Proposed Mandatory
Building Code Update for Single-Family Residential (R-3 and R-3.1) and DWR
Educational (E) Occupancy Groups
FloodSAFE Strategic Plan DWR
Levee System Integrity Program DWR
Lower Cache Creek General Investigation USACE
Lower San Joaquin River Feasibility Study USACE
Merced County Streams Feasibility Study and General Reevaluation
USACE
Report
Rock Creek/Keefer Slough Feasibility Study USACE
Sacramento-San Joaquin River Basins Comprehensive Study USACE
Sacramento River Bank Protection Project — Phase Il Supplemental
L USACE
Authorization
Sacramento River Bank Protection Project — Phase Il USACE
San Joaquin River Restoration Program Reclamation
Sutter Basin Feasibility Study USACE
West Sacramento Area Flood Control Agency Project and General
; USACE
Reevaluation Report
West Stanislaus County/Orestimba Creek Feasibility Study USACE
Yuba River Basin Project General Reevaluation Report USACE

Key:

CVFPP = Central Valley Flood Protection Plan

DWR = California Department of Water Resources

Reclamation = U.S. Department of Interior, Bureau of Reclamation
USACE = U.S. Army Corps of Engineers
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3.0 Systemwide Conditions

3.0 Systemwide Conditions

This section provides an overview of existing and future systemwide
conditions in the SPFC and Systemwide Planning Areas. More detailed
information can be found in the plan-related and reference documents listed
in Section 2.4.

3.1 Existing Systemwide Conditions

The following subsections present information on, or references to, reports
with information on existing environmental, physical, social, economic,
and policy and institutional conditions. This section is based primarily on
existing and available information. Information on existing systemwide
conditions will be updated as relevant technical data are developed for
future updates of the CVFPP.

3.1.1 Existing Environmental Conditions

Three documents attached to the 2012 CVVFPP were used to discuss the
existing environmental conditions in the Systemwide Planning Area:

e The most detailed description of the ecological environment and
biological conditions in the Systemwide Planning Area is in the PEIR
(DWR, 2012). Topics discussed include aesthetics, air quality, aquatic
and terrestrial biological resources, geology, soils, and seismicity,
groundwater resources, hazards and hazardous materials, hydrology,
land use and planning, noise, public services, recreation, transportation
and traffic, utilities and service systems, and water quality.

e The RCR (DWR, 2010b) also discusses biological conditions
(terrestrial and aquatic resources), social and economic conditions,
cultural resources, institutional, emergency planning, response, and
recovery.

e Floodway ecosystem conditions are discussed in further detail in the
Attachment 2: Conservation Framework. Topics discussed include
river flow and hydrologic processes; geomorphic processes and channel
and floodplain dynamics; and riparian and riverine habitats and species,
invasive species, and fish passage barriers.

June 2012
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3.1.2 Existing Physical Conditions

The primary focus of the 2012 CVFPP is to reduce flood risk and promote
integrated flood management for areas protected by the SPFC facilities
illustrated in Figures 3-1 and 3-2, and described in Table 3-1.

The SPFC flood management system evolved over time through an
incremental construction process driven by periodic flood disasters, and the
need to maintain navigable channels, reclaim lands for agricultural use, and
support population growth and development in the Central Valley.

SPFC facilities have been added over time through the individual and
combined efforts of State, federal, and local agencies. These features were
constructed with varying design standards and construction techniques, and
do not provide a consistent level of flood protection throughout the system.
Despite efforts to manage floods through building and upgrading facilities,
changes in land use in areas protected by the SPFC, including urban
development in floodplains and a shift to higher value permanent
agriculture, have increased consequences of flooding over time.
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Figure 3-1. State Plan of Flood Control Facilities, Sacramento River Basin
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Table 3-1. Overview of State Plan of Flood Control
Feature and Description

Project Works:

e Approximately 1,600 miles of levees

e Two flood relief structures and one natural overflow area spilling floodwaters from the Sacramento
River into the Butte Basin

e  Four fixed weirs (Moulton, Colusa, Tisdale, Fremont) and one operable weir (Sacramento) spilling
floodwaters from the Sacramento River into the Butte Basin, Sutter Bypass, and Yolo Bypass

e Four dams (North Fork Feather River Diversion, Oroville Dam, Cache Creek Settling Basin, Castle
Dam)

e  Five control structures directing flow in bypass channels along the San Joaquin River
e  Seven major pumping plants

e Channels

e Bypasses and sediment basins

e Environmental mitigation areas

e Associated facilities, such as bank protection, stream gages, and drainage facilities

e Feetitle, easements, and land-use agreements
e  Approximately 18,000 parcels

Operations and Maintenance:

e Two standard operations and maintenance manuals
e 118 unit-specific operations and maintenance manuals
e Maintenance by State and local maintaining agencies

Conditions:

e Assurances of Cooperation (as specified in Memorandums of Agreement, the California Water
Code, and agreements)

e Flood Control Regulations, Section 208.10, 33 Code of Federal Regulations
e Requirements of standard and unit-specific operations and maintenance manuals
e Design profiles (e.g., 1955 and 1957)

Programs and Plans:

e Historical documents and processes
e As-constructed drawings

e  Oversight and management

e Ongoing programs and plans

Key:
State = State of California

Current Status of State Plan of Flood Control Facilities

Today, much of the legacy Central Valley flood management system is
characterized by aging infrastructure, built over many years, often using
outdated standards and techniques. In addition, the system is subject to
different hydrologic and climate conditions at the present time than when
the facilities were originally constructed. Society’s expectations for flood
system performance that also supports other benefits, such as ecosystem
function, are also different today than when the SPFC facilities were
originally constructed.
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Although the SPFC has prevented billions of dollars in flood damages since
facilities were originally constructed, some SFPC facilities face a high
chance for failure when evaluated against modern engineering and safety
criteria (DWR, 2011). The general condition of urban levees, nonurban
levees, and channels of the SPFC are presented in Figure 3-3 and
summarized below:

e Approximately half of about 300 miles of SPFC urban levees evaluated
do not meet current engineering criteria.

e Approximately three-fifths of about 1,200 miles of SPFC nonurban
levees evaluated have a high relative potential for failure from under-
seepage, through-levee seepage, structural instability, and/or erosion.

e Approximately half of the 1,016 miles of channels evaluated in the
SPFC have inadequate capacities to convey design flows; these
channels require additional evaluation to confirm conditions.

e None of the 32 hydraulic structures or 11 pumping plants inspected by
DWR for the SPFC were rated Unacceptable during the 2009
inspections; however, many are approaching the end of their design
lives and need replacement, or at least, major rehabilitation. Of the 10
SPFC bridges inspected by DWR in 2009, 2 were in need of repairs.

The most detailed description of existing conditions for flood
management facilities in the SPFC Planning Area are in the State Plan
of Flood Control Descriptive Document (DWR, 2010a) and FCSSR
(DWR, 2011a).

The SPFC represents a portion of the Central Valley flood management
system for which the State has special responsibilities, as defined in the
California Water Code. It is defined as follows (CPRC 5096.805(j)):

The state and federal flood control works, lands, programs,
plans, conditions, and mode of maintenance and operations of
the Sacramento River Flood Control Project described in
Section 8350 of the Water Code, and of flood control projects in
the Sacramento River and San Joaquin River watersheds
authorized pursuant to Article 2 (commencing with Section
12648) of Chapter 2 of Part 6 of Division 6 of the Water Code
for which the board or the department has provided the
assurances of nonfederal cooperation to the United States.
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The State Plan of Flood Control Descriptive Document (DWR, 2010a)
includes detailed descriptions of SPFC works or facilities, SPFC lands,
SPFC O&M, SPFC conditions, and programs and plans related to the
SPFC. Existing physical conditions are described in Sections 2, 3, and
4. The document also includes a less detailed description of non-SPFC
works or facilities that affect SPFC O&M as part of the larger flood
management system.

The FCSSR (DWR, 2011a) presents the current status, or physical
condition of SPFC levees, channels, and flood control structures, and
limited information on non-SPFC facilities. Adverse physical
conditions identified in the FCSSR are used as a basis for defining
flood and related resources problems for the 2012 CVFPP, and are
discussed in Section 4.

3.1.3 Multipurpose Reservoirs and Designated
Floodways
There are numerous multipurpose reservoirs and designated
State Assurances floodways that are important to flood management in the Central
of Cooperation to Valley. The State has not provided assurances of cooperation to
the Federal the federal government for most of the multipurpose dams

Government

¢ Not given for most

(except Oroville Dam) or designated floodways, so they are not
considered SPFC facilities.

multipurpose reservoirs Where implemented, the Board’s Designated Floodway Program

in the Central Valley

helps limit further development into active floodways. Although

because no direct State not considered SPFC facilities, designated floodways are an

operational
responsibility.

¢ Not given for

designated floodways
because they are a

condition of project

operation for the SPFC.

important management tool to help the State meet its
requirement for passing project design flows and are therefore a
condition of project operation for the SPFC. For more
information on how designated floodways are part of the SPFC,
see Section 6.8 of the State Plan of Flood Control Descriptive
Document (DWR, 2010a).

Figure 3-4 provides an overview of multipurpose reservoirs

within the Sacramento and San Joaquin river basins that include

flood management as one of the purposes. Additional details concerning
the reservoirs are summarized in Table 3-2. An overview of designated
floodway locations is shown in Figure 3-5.

3-8
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3.14 Assets Protected by the State Plan of Flood
Control

Over the last century, the Central Valley has experienced intensive
development to meet the needs of a growing population. A complex water
supply and flood risk management system supports and protects a vibrant
agricultural economy, several cities, and numerous small communities.
The SPFC protects a population of more than 1 million people, major
freeways, railroads, airports, water supply systems, utilities, and other
infrastructure of statewide importance, including more than $70 billion in
assets (includes structural and content value, and estimated annual crop
production values) (Figure 3-6). Many of the more than 500 species of
native plants and wildlife found in the Central Valley rely to some extent
on habitat existing within the SPFC Planning Area.
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Figure 3-4. Multipurpose Reservoirs Within Sacramento and San Joaquin River Basins
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Table 3-2. Multipur

ose Reservoir Project Summary
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Total Flood
. Year Reservoir Storage
Reservoir Dam Completed | Capacity Capacity Owner/Operator
(TAF) (TAF)
Sacramento River Basin
Shasta Lake Shasta Dam 1949 4,552 1,300 Reclamation
Black Butte Lake Black Butte Dam 1963 144 136 USACE
Folsom Lake Folsom Dam 1956 975 670° Reclamation
Lake Oroville Oroville Dam® 1967 3,538 750 DWR
New Bullards Bar New Bullards Yuba County
Reservoir Bar Dam 1967 970 170 Water Agency
Yolo County Flood
Indian Valley Reservoir Indian Valley 1976 301 40 Control anq Water
Dam Conservation
District
San Joaquin River Basin
Millerton Lake Friant Dam 1949 521 170° Reclamation
Lake McClure New Exchequer 1967 1,025 350 M.erc.ed Irrigation
Dam District
New Dor_1 Pedro New Don Pedro 1970 2.030 340 TL_JrIo_ck Irrigation
Reservoir Dam District
Hensley Lake Hidden Dam 1975 90 65 USACE
H.V. Eastman Lake Buchanan Dam 1975 151 45 USACE
New Melones Lake ggvr;/] Melones 1978 2,420 450 Reclamation
Los Banps Detention Los Banos Dam 1965 35 14 Reclamation/DWR
Reservoir
Pardee Reservoir Pardee Dam 1963 210
4 East Bay Municipal
200 Utilities District
Camanche Reservoir Camanche Dam 1963 431
New Hogan Reservoir New Hogan Dam 1964 317 152 USACE

Source: USACE, 1997
{\lotes:

Oroville Dam is part of the SPFC, as is the smaller single-purpose Castle Dam in the San Joaquin River Basin. All other dams in

R this table are non-SPFC.

available storage in upstream reservoirs.

3

Friant Dam is operated in conjunction with Mammoth Pool and upstream reservoirs.

4+ Camanche Dam is operated in conjunction with Pardee Dam and upstream reservoirs.

Key:

DWR = California Department of Water Resources
Reclamation = U.S. Department of the Interior, Bureau of

Reclamation

June 2012

SPFC = State Plan of Flood Control

TAF = Thousand acre-feet
USACE = U.S. Army Corps of Engineers

Folsom Dam is operated with variable flood storage between 400,000 acre-feet and 670,000 acre-feet to take credit for seasonally
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3.1.5 Existing Social and Economic Conditions

Detailed descriptions of existing social and economic conditions in the
planning area are summarized in the Attachment 8: Technical Analysis
Summary Report:

e Attachment 8F: Flood Damage Analysis — Expected annual damages
are calculated using the USACE Hydraulic Engineering Center (HEC)-
Flood Damage Assessment (FDA) model to analyze direct tangible
flood damages to structures, businesses, and crops, and indirect tangible
costs related to emergency response and recovery.

e Attachment 8G: Life Risk Analysis — Analyzes life risk as a
qualitative indicator of flood risk using a HEC-FDA modeling
approach.

e Attachment 8H: Regional Economic Analysis — Estimates the effects
of proposed flood management improvements on regional economic
activity, specifically employment (jobs) and output (dollars).

e Attachment 8I: Benefit Assessment — Describes benefit categories
associated with proposed flood management improvements in the 2012
CVFPP,

Topics in the attachments include building cost per square foot; estimate of
structure and content value, crop damage values; estimate of emergency
costs; life safety as an indicator of flood risk; comparison of conditions
analyzed and their respective life safety values; population and household
income; employment and economic output by industry, employment, State
and local tax revenue; regional economic impact analysis; and economic
benefit evaluation framework.

3.1.6 Existing Policy and Institutional Conditions

Detailed descriptions of policy and institutional conditions in the
Systemwide Planning Area are presented in the RCR (DWR, 2010b).
Topics include laws and regulations, governance structures and
responsibilities, funding, and coordination. Further description of existing
policy and institutional conditions are contained in the Descriptive
Document, Sections 5, 6, and 7, for O&M, conditions (terms), and
programs and plans related to the SPFC.
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3.0 Systemwide Conditions

3.2 Likely Future Systemwide Conditions

Defining existing conditions and how these conditions may change in the
future is critical to the planning process. The magnitude of change
influences not only the scope of problems and opportunities, but the extent
of related conditions that could be affected by possible actions taken to
address them. This section briefly describes the period of analysis for the
2012 CVFPP, key drivers and influencers for integrated flood management,
and likely future conditions.

For the 2012 CVFPP, the period of analysis is through 2050. The period of
analysis is the time frame for which plan effects are evaluated and likely
changes in conditions are considered. All plan elements were analyzed
using this period of analysis. It should be noted that project life for many
plan elements may be longer than the period of analysis. Further, it may
not be possible to project or anticipate all changes over the period of
analysis.

Key drivers and influencing factors associated with integrated flood
management define likely future conditions and challenges. Drivers are
trends and external forces outside the control of flood managers that impact
integrated flood management. Drivers and influencers for integrated flood
management in the Central Valley include the following:

e Change in population, and type and location of development in
floodplains

e Water supply reliability and conveyance needs
e Climate change

e Environmental regulations

e Water quality

e Availability of public funding for flood management system
improvements

e Legislative mandates to increase levels of flood protection in urban and
urbanizing areas

For more detailed information on these drivers and influencers, see the
RCR (DWR, 2010b).

Predicting future changes to the physical, biological, social, and economic
environments is complicated by various flood management, ecosystem
restoration, water supply reliability, and water quality efforts that are
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anticipated to be implemented over the period of analysis (through 2050). It
is difficult to estimate how these individual projects may influence future
conditions because they are not part of a well-defined, integrated, or
regional plan. Furthermore, these efforts may not meet the conditions
generally required for projects to be considered reasonably foreseeable

(i.e., authorized, funded, and permitted, or under construction). Following
is a brief description of likely changes in future conditions.

3.21 Likely Future Environmental Conditions

Basic conditions in the physical environment are expected to remain
relatively unchanged in the future. No significant changes to area
topography, bathymetry, soils, or geology are foreseen. Continued
development in urban and suburban areas is expected.

Without physical changes to the river basins, hydrologic conditions will
probably also remain unchanged. The region’s hydrology could be altered
should there be significant changes in global climatic conditions. Without
changes in hydrology, topography, or geology, sedimentation and erosion
patterns are also likely to remain unchanged.

Increased population is one factor that could degrade water quality, but
existing regulations require mitigation for that effect. Increased ecosystem
restoration (i.e., restored wetlands) would provide some improvement in
water quality. In addition, efforts are underway to better manage the quality
of runoff from urban environments to stream systems, and to control the
levels and types of herbicides, fungicides, and pesticides that can be used in
the environment.

As the population continues to grow, a general degradation of air quality
conditions could occur. However, because of technological innovation and
increasingly stringent regulations, air quality could improve over time.

Ongoing restoration efforts along rivers are expected to marginally improve
natural riparian habitat, riverine processes, and rivers’ abilities to meander.
Restoring floodplain processes will also provide some flood protection by
increasing groundwater recharge. Without levee realignments or new
offstream storage or bypasses, the geomorphology of the Sacramento and
San Joaquin river basins would remain similar to present conditions.

Efforts are underway by numerous agencies and groups to restore various
biological conditions throughout the Sacramento and San Joaquin river
basins. Accordingly, areas of wildlife habitat, including wetlands and
riparian vegetation areas, are expected to be protected and restored. While
regional habitat planning initiatives exist, most habitat improvement will be
based on separate opportunities that are not integrated in a single plan.
Therefore, ongoing restoration will likely provide localized benefits.
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Through ongoing efforts of various agencies and groups, populations of
special-status species in riverine and nearby areas are estimated to
generally remain constant. Although increases in anadromous and resident
fish populations could occur through implementing various ongoing
restoration projects, some degradation will likely occur through actions that
reduce flows or elevate water temperatures.

3.2.2 Likely Future Physical Conditions

Urban development within floodplains will increase the need for improved
flood management. Urban development adjacent to existing flood
management facilities will limit options and opportunities for facilities
improvement in urban areas. The cost and time necessary to conduct
routine facility maintenance or reconstruct or improve existing facilities
will affect implementation of those efforts. Compliance with existing
environmental regulations will continue to constrain maintenance activities
and affect decisions on where and when new flood management facilities
can be constructed, pending funding availability.

3.2.3 Likely Future Social and Economic Conditions

The population of California is estimated to increase from about 37 million
to more than 60 million by 2050 (DOF, 2007). Growth in population may
contribute to the conversion of agricultural and other rural land to urban
uses, particularly in the Central Valley. This will increase flood risk and
further reduce land available for maintaining and restoring ecosystem
values.

Anticipated increases in population growth in the Central Valley will also
increase demands on water resources systems for additional and reliable
water and energy supplies; water-related, recreational, and flood
management facilities; water and wastewater utilities; public services such
as fire, police protection, and emergency services; and communication
infrastructure. Modification of existing traffic corridors and construction of
new transportation routes will likely occur, further connecting anticipated
population growth centers in the Central Valley. Anticipated increases in
population will also have impacts on visual resources as areas of open
space are converted to urban uses.

3.24 Likely Future Policy and Institutional Conditions

Flood management in the Central Valley rests on a complex institutional
landscape. Laws and regulations exist at multiple levels (State, federal, and
local), and are evolving. Changing laws and regulations will need to be
considered for future plans and projects.
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4.0 Flood and Related Resource Problems

4.0 Flood and Related Resource
Problems

As discussed in the Regional Conditions Report — A Working Document
(DWR, 2010b), the landscape of the Central Valley and its drainage area
has changed dramatically since the flood management system was initially
built because of urban expansion, agricultural intensification, changes in
societal values, and changes in land cover in the valley and upper
watershed source areas. From these and other changes, problems have
developed related to flood risk management and related resource
conditions. This section describes flood-management-related problems that
are addressed through the 2012 CVFPP.

In the context of this section, a “problem” is an undesirable condition —
something that is currently viewed as “broken” or will likely be so in the
future. Problems provide a common focal point or reason for people to join
together in a planning process. As part of the outreach process for the 2012
CVFPP, problems were initially identified from the input of State, federal,
regional, local, and tribal interests. Many of these interested parties
participated in planning area work groups and/or topic work groups
convened to help articulate existing resource conditions for the 2012
CVFPP; problem identification was an important output of those meetings.
In this manner, the outreach process helped DWR identify potential
environmental, physical, economic and demographic, and policy and
institutional problems. Concurrently with the outreach process,
environmental problems were clarified through the CVFPP PEIR, and
physical problems were clarified through the FCSSR.

As mentioned, problems are the common ground that motivates collective
participation in a planning process — the reason for undertaking the effort.
As such, problems were instrumental in helping participants shape broad
goals and specific objectives for the 2012 CVFPP, and were crucial
building blocks for identifying, developing, and screening potential
management actions and solutions. These initial solutions and management
actions were captured and advanced for consideration in the next phase in
the 2012 CVFPP development process, which is preliminary approach
development.
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Identified Flood
Risks & Related
Problems

Ecosystems — The
construction, operations,
and maintenance of the
existing flood management
system have also
contributed to declining
conditions and trends for
biological resources within
the flood management
system. This includes the
loss, degradation, and
fragmentation of natural
aquatic and terrestrial
habitat; declines in species
populations and
constraints on species
movement; increases in
stressors on these habitats
and species; and
disruption in the
hydrologic, geomorphic,
and ecological processes
upon which their habitats
and species depend.

Environmental Problems

This section briefly describes environmental problems in the
Systemwide Planning Area. For more detail, see the PEIR and
Attachment 9B: Status and Trends of the Riparian and Riverine
Ecosystems of the Systemwide Planning Area.

Much of the Central Valley levee system was built over many
years using whatever sands, silts, clays, and soils, including
organic soils that were conveniently available, often poorly
compacted over inadequate foundations. Due to limited data,
estimates of storm magnitudes, and, thus, flood storage and
conveyance requirements, have been consistently low. System
capacity issues are further exacerbated by the impacts (such as
increased variability) of global climate change. This evolving
system of levees, bypasses, dams, and pumps was originally
constructed to foster economic development and promote public
safety. However, with declining environmental quality due to
many causes, the remaining high-quality riparian habitat along the
Central Valley’s leveed streams has taken on greater importance
for the preservation of salmon (Oncorhynchus), steelhead
(Oncorhynchus mykiss), sturgeon (Acipenser), Swainson’s hawks
(Buteo swainsoni), bank swallows (Riparia riparia), giant garter
snakes (Thamnophis gigas), and many other threatened or
endangered species. Environmental quality has become an
increasingly important consideration in the design, construction,
operations, and maintenance of the flood management system.

In many parts of the Sacramento and San Joaquin river basins,
dynamic, geomorphic and biological processes are severely
compromised. The historical practice of constructing SPFC levees

close to the river channels to induce sediment scour has, in many cases,
interfered with the natural stream meandering process. Riverine habitats
and ecosystem functions have been degraded over time through changes in
land use, construction of dams and levees, water pollution, and other

causes.

As a result, the geographic extent, quality, and connectivity of native
habitats along Central Valley rivers have all declined so that the system can
no longer support sustainable populations of many species. Today, less
than 4 percent of the historical riparian forests that lined valley streams
remain, with a significant portion of this forest growing on, or close to,
levees of the SPFC.
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4.2 Physical Problems

Physical problems affecting performance of SPFC facilities are described

in detail in the FCSSR (DWR, 2011a). Although the SPFC has prevented
billions of dollars in flood damages since construction, some SFPC
facilities face an unacceptably high chance of failure. In addition, an
unintended consequence of the long-term effort to construct and upgrade
SPFC facilities and the multipurpose reservoir system is that flood damages
have increased over time due to development in levee-protected areas.

That is, although the chance and frequency of flooding are decreased, the
damages that occur when flooding does occur are much greater, resulting in
a net long-term increase in cumulative damages.

The overall condition of urban levees, nonurban levees, channels, and flood
control structures of the SPFC are presented in Figure 4-1 and can be
summarized as follows:

e Urban levees — Approximately half of about 300 miles® of SPFC urban
levees evaluated do not meet current levee freeboard, stability, or
seepage design criteria® at the design water surface elevation.

e Nonurban levees — Approximately three-fifths of about 1,200 miles of
SPFC nonurban levees evaluated have a high potential for failure from
under-seepage, through-seepage, structural instability, and/or erosion at
the assessment water surface elevation.'® Nonurban levees were
evaluated based on systematic, consistent, repeatable analyses that
correlated geotechnical data with levee performance history, not
relative to any current design criteria.*

e SPFC channels — Approximately half of the 1,016 miles of channels
evaluated in the SPFC have a potentially inadequate capacity to convey
design flows, and require additional evaluation to confirm conditions.

Additional 10 miles of SPFC urban levees are being evaluated, and results will be
included in future updates.
The design criteria used were based on the USACE 2000 Design and Construction of
Levees Engineering Manual 1110-2-1913, and DWR 2010 Interim Levee Design Criteria
for Urban and Urbanizing Areas in the Sacramento Valley, Version 4.

Where available, 1955/57 design water surface elevations were used as the
assessment water surface elevation. In the absence of 1955/57 design water surface
elevations, the assessment water surface elevation was based on freeboard
requirements for each levee segment (i.e., generally 3 feet below the levee crest).
This approach was selected because the extent of the NULE Project is significantly
greater than the ULE Project, making it difficult to conduct the same level of field
explorations and geotechnical data collection performed for ULE levees.

10

11

June 2012

Identified Flood
Risks & Related
Problems

Operations &
Maintenance — O&M
(including significant
repairs) of the flood
management systems in
the Sacramento and San
Joaquin river basins is
difficult and often deferred
because of limitations from
original system design;
prevalent system
encroachments;
inconsistent standards and
practices; complex, time-
consuming, and at times
conflicting permitting and
mitigation requirements,
and lack of reliable funding
sources and financial
instruments.
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4.0 Flood and Related Resource Problems

e SPFC flood control structures — None of the 32 hydraulic structures
or 11 pumping plants inspected by DWR for the SPFC were rated
Unacceptable during the 2009 inspections. Of the 10 SPFC bridges
inspected by DWR in 2009, 2 were in need of repairs.

O&M and repairs of the flood management system are difficult to execute
and often deferred for many reasons. These include the original system
design deficiencies; inadequate funding; encroachments; inconsistent levee
maintenance practices among maintaining agencies; and complex, time-
consuming, and conflicting permitting and mitigation requirements.

Table 4-1 lists factors that influence facility performance, findings related
to each factor, and the relative threat posed by the factor.

Table 4-1. Flood Control System Status Report Findings

Factors

Findings

Relative
Threat Posed
by Factor!

Overall Levee
Condition
(multiple factors)

Approximately half of SPFC urban levees do not meet current
levee freeboard, stability, or seepage design criteria at the
design water surface elevation.

Approximately three-fifths of SPFC nonurban levees have a
high potential for levee failure from under-seepage, through-
seepage, structural instability, and/or erosion at the assessment
water surface elevation.

See Figure
ES-2

Levee Geometry
Check

Approximately one-third of SPFC urban levees deviate from
current standard levee design prism criteria.

Levee geometry deviates significantly from the standard levee
design prism criteria for some nonurban SPFC levees.

Medium

Seepage

Levees

Approximately one-third of urban levees do not meet current
seepage design criteria.

Almost half of SPFC nonurban levees have a high potential for
levee failure from under-seepage.

Approximately one-quarter of SPFC nonurban levees have a
high potential for levee failure from through-seepage.

High

Structural
Instability

Approximately one-fifth of SPFC urban levees do not meet
current structural stability design criteria.

Approximately one-seventh of SPFC nonurban levees
evaluated in the Sacramento River watershed and 1 percent in
the San Joaquin River watershed have a high potential for levee
failure from structural instability.

Medium

Erosion

Erosion assessments for urban levees are underway, and
results are not available at this time.

Almost one-sixth of SPFC nonurban levees have a high
potential for levee failure from erosion.

Medium

Settlement

Four known localized levee locations have settlement (localized
depressions) that endangers the integrity of SPFC levees.

Low

Penetrations?

More than 6,000 penetration sites are documented in SPFC
levees, and many more remain undocumented.

Medium
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Table 4-1. Flood Control System Status Report Findings (contd.)

Relative
Factors Findings Threat Posed
by Factor®
. e About 15 miles of SPFC levees are noncompliant with DWR
g Levee Vegetation 2007 Interim Levee Vegetation Criteria.3 5 Low
g ¢ More than one-third of the 1,459 miles of SPFC levees studied
© | Rodent Damage had at least eight reported occurrences of burrowing activity Medium
2 over a 21-year study span.
2 e 1,223 encroachment sites were identified as partially or
% | Encroachments® completely obstructing visibility and access to the levee and/or Medium
within 10 feet of the landside toe.5
e Approximately half of the 1,016 miles of SPFC channels
Inad t evaluated are potentially inadequate to convey design flows,
» nadequate and require additional evaluation to confirm conditions. ,
=2 Conveyance A ) i Medium
g Capacity o Approximately one-quarter of channel design capacities
= reported in O&M manuals do not agree with flows specified in
< the design profiles.
O
Channel e Of 186 miles of SPFC channels inspected by DWR, one
Vegetation location was rated Unacceptable and 54 locations were rated Low
Minimally Acceptable because of vegetation and obstructions.5
Channel e Of 186 miles of SPFC channels inspected by DWR, 1 location
Sedimentation was rated Unacceptable and 23 locations were rated Minimally Low
Acceptable because of shoaling/sedimentation.5
" Inadequate e Of 32 SPFC hydraulic structures inspected by DWR, no
o Hydraulic structures were rated Unacceptable because of structural, Low
3 Structures vegetation/obstruction, encroachment, or erosion/sedimentation
(&S]
g Inadequate e Of 11 SPFC pumping plants inspected by DWR, none were Low
| Pumping Plants rated Unacceptable.5
Inadequate e Of 10 SPFC bridges inspected by DWR, 2 were in need of Low
Bridges repairs.5
Notes:

! The relative threats listed in Table 4-1 were generated based on professional experience of technical staff from DWR and

partner agencies.

Penetrations include man-made objects that cross through or under a levee or floodwall and have the potential to provide a
preferential seepage path or hydraulic connection with the waterside. Typically, a penetration is a pipe or transportation
structure, such as a roadway or rail line.

This finding is based on DWR 2007 Interim Levee Vegetation Criteria and not on USACE levee vegetation criteria.
Comparison with USACE levee vegetation criteria would show more SPFC levees as noncompliant.

Encroachments are any obstruction or physical intrusion by construction of works or devices, planting or removal of
vegetation, or caused by any other means, for any purpose, into a flood control project, waterway area of the flood control
project, or area covered by an adopted plan of flood control (California Code of Regulations Title 23 Chapter 1 Article 2
Section 4 (m)). Encroachments include boat docks, ramps, bridges, sand and gravel mining, placement of fill, fences,
retaining walls, pump stations, residential structures, and irrigation and landscaping materials/facilities.

® Inspection results reported are from DWR'’s 2009 Inspections.

Key:

DWR = California Department of Water Resources

O&M = operations and maintenance

SPFC = State Plan of Flood Control

USACE = U.S. Army Corps of Engineers
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The findings in Table 4-1 are relative to DWR’s current criteria for use in
the 2012 CVFPP. In most cases, these criteria are identical, or very similar
to, USACE criteria. However, differences between DWR and USACE
levee vegetation criteria are significant enough that comparison of levees

with USACE criteria would likely show more SPFC levees as

noncompliant with current USACE criteria. Accordingly, using USACE
criteria for vegetation on levees would likely result in a finding of more

SPFC levees receiving lower inspection ratings than presented in the

FCSSR. DWR and USACE continue to work to resolve these differences.

4.3 Social and Economic Problems

As discussed in previous sections, the Sacramento and San
Joaquin river basins have been subject to flooding and increased
flood risk to people and property because of physical and
operational constraints of the existing flood management system,
increasing use of facilities for multiple purposes beyond the
original intent of the system, and changing land uses and increased
population in flood-prone areas stemming from limited
understanding of flood risk.

Population increase and distribution will likely drive changes in
land-use patterns, potentially increasing the population at risk
from flooding and possibly further reducing existing agricultural
land and wildlife habitat. Continued urban development within
major floodplains will also make future changes to the footprint of
the flood management system progressively more costly, and
increase consequences and risks (life safety and damages) when
the flood management system is overwhelmed.

Climate change is expected to generate more extreme floods, a
greater fraction of seasonal precipitation as rain rather than snow,
and rising sea levels. These trends appear to be already well
established and, if they continue as expected, they will put
increasing stress on California’s flood management system.
Floodplain risk assessments and development constraints will
likely be adjusted accordingly. For example, the 1 percent and 0.5
percent annual chance flood events, calculated based on historical

flood events, will become larger for many watersheds, with long-term

Identified Flood
Risks & Related
Problems

Risks & Consequences
of Flooding— The
Sacramento and San
Joaquin River basins have
been subject to flooding
and increased flood risk to
people and property due to
physical and operational
constraints of the existing
flood management
systems, increasing use of
facilities for multiple
purposes beyond the
original intent, and
changing land uses in
flood-prone areas
stemming from limited
understanding of flood risk.
Flood risk is likely to
continue to increase in
some areas of the river
basins because of climate
change.

effects on National Flood Insurance Program map ratings, flood insurance
costs, floodplain development, and the economic viability of floodplain
communities. In addition, as the moderating effects of snowpack on runoff
decrease, there will be a need for both greater flood control storage and
water supply storage, putting greater pressure on California’s multipurpose
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flood control reservoirs. Increased temperatures and altered runoff patterns
also directly impact the health of California’s natural ecosystems and

habitats.

Although flooding along the Sacramento and San Joaquin rivers and their
major tributaries is a natural process, flooding poses significant risks to
human life, health, and safety. Social and economic problems are defined
in the 2012 CVFPP Supporting Documentation, Technical Documentation,
Attachment 8F: Flood Damage Analysis, Attachment 8G: Life Risk
Analysis, and Attachment 8H: Regional Economic Analysis.

4.4

Identified Flood
Risks & Related
Problems

Policy & Institutional —
Responsibilities and roles
for flood management in
the Sacramento and San
Joaquin river basins are
dispersed among many
agencies with varying
functions and priorities.

Policy and Institutional Problems

Responsibilities for flood management and land-use decisions in
the Sacramento-San Joaquin Valley are dispersed among many
agencies. The development, maintenance, and improvement of
the State’s flood management system, as well as land-use
planning, are all related. Land-use decisions, such as those
involving development in floodplains, are typically made at the
local level by counties and cities. Local jurisdictions often have
economic incentives to support and encourage such
development. On the other hand, when levees fail, resulting in
flood damages and loss of life, the costs associated with
floodfighting, rescue, recovery, and rehabilitation are shared by
local, State, and federal agencies.

Dispersal of these responsibilities across many local, regional,
State, and federal agencies can lead to policies, funding practices

and mechanisms, and institutional arrangements that do not support
effective flood management and land-use planning.

Overlapping jurisdictions across various federal and State agencies
involved in flood management can lead to inconsistent policies and
regulations. Coordinating activities within this fragmented jurisdictional
landscape can be challenging, particularly for local entities.

Policy and institutional problems were identified through the outreach
process and through the SPFC Descriptive Document (Section 6) (DWR,
2010a). Contributing factors related to policy and institutional problems
and their relevance to each of the 5 planning regions discussed in Section 2
can be summarizes as follows:

e Flood management is often made difficult by large number of agencies
and entities involved because of the following for all regions:

June 2012
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- Complex jurisdictional roles and responsibilities
- Conflicting policies, missions, and priorities
- Conflicting regulations and legislation
- Lack of coordination (planning and implementation)
e Land-use decisions at local level may not adequately consider flood
risk because of the following:
- Poor or outdated flood risk information and maps for all regions
- Strong desire for economic development for parts of all regions
e Land-use practices can affect flood management because of the
following for parts of all regions:
- Rapid urbanization
- Agricultural land practices

e There is a trend toward strict liability for damages due to flood control
facility failure that deters construction and effective management of
flood management projects for all regions

e Current State, federal, and local funding mechanisms are not adequate
to sustain effective flood management because of the following for all
regions:

- Inability to assess and generate funding at a local level
- Limitations on State funding
- Declining federal cost share

- Federal benefit/cost requirements

Note that the list above is subjective based on the 2012 CVFPP outreach
process, and are not meant to be scientifically precise or imply that
technical or scientific documentation about the condition is necessarily
available. In some instances, although problems listed above may have
been previously been experienced in some regions and have since been
resolved, concerns remain over the problem potentially recurring in the
future.
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Identified Flood
Risks & Related
Problems

Integrated Water
Management — The flood
management systems
within the Sacramento and
San Joaquin river basins
rely on physical hydrologic
features, infrastructure,
and institutional
arrangements that affect
other components of water
resources management.
Flood management
requirements often make it
difficult to meet other water
resource needs.

4-10

4.5 Integrated Water Management

The flood management systems within the Sacramento and San
Joaquin river basins rely on physical hydrologic features,
infrastructure, and institutional arrangements that affect other
components of water resources management. Flood management
requirements often make it difficult to meet other water resources
needs. DWR is currently promoting the concept of integrated
regional water management (IRWM). IRWM planning is the way
in which DWR hopes to achieve sustainable water uses, reliable
water supplies, better water quality, environmental stewardship,
efficient urban development, protection of agriculture, a strong
economy, and improved flood management. Based on the 2012
CVFPP outreach process, IRWM is being made difficult by
competing needs for flood protection, water supply, ecosystem
resources, recreation, water quality, hydropower, and dam safety
in all regions.
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5.0 Goals, Principles, and Objectives

5.0 Goals, Principles, and
Objectives

The goals, principles, and objectives of the 2012 CVFPP provide direction,
guidance, and focus for how the 2012 CVFPP will be developed over time.
The goals, principles, and objectives are described below.

5.1 Goals

In the planning process, goals describe broad and enduring values,
direction, or desired conditions to be achieved, without prescribing or
suggesting specific actions to achieve the goals. As part of the FloodSAFE
Initiative, development of the 2012 CVFPP is guided by overarching
FIoodSAFE goals and goals specific to the CVFPP, as described in detail
below.

The 2012 CVFPP goals provide direction on development of the CVFPP to
meet legislative requirements, address identified problems, and contribute
to the overarching FIoodSAFE goals, described in detail below. Primary
and supporting goals defined for FloodSAFE and for the CVFPP are also
discussed.

511 FloodSAFE Goals

The FloodSAFE initiative includes a broad range of goals and objectives,
as described in the draft FloodSAFE Strategic Plan (DWR, 2008a). DWR
will work with stakeholders to make the decisions and investments
necessary to achieve the FloodSAFE goals, which are as follows:

e Reduce the Chance of Flooding — Reduce the frequency and size of
floods that could damage California communities, homes and property,
and critical public infrastructure.

e Reduce the Consequences of Flooding — Take actions before flooding

that will help reduce the adverse consequences of floods when they do
occur and allow quicker recovery after flooding.
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e Sustain Economic Growth — Provide continuing opportunities for
prudent economic development that supports robust regional and
statewide economies without creating additional flood risk.

e Protect and Enhance Ecosystems — Improve flood management
systems in ways that protect, restore, and, where possible, enhance
ecosystems and other public trust resources.

e Promote Sustainability of Flood System — Take actions that improve
compatibility with the natural environment and reduce the expected
costs to operate and maintain flood management systems into the
future.

FIOOdSAFE includes a variety of programs and projects, such as the
CVFPP, that will contribute to and collectively achieve the above goals.

5.1.2 Central Valley Flood Protection Plan Goals

DWR, with its partners and interested parties, developed goals to address
each of the identified problems (described in Section 4). These goals
provide clarity on how the 2012 CVFPP addresses the defined problems,
and contribute to the overarching FloodSAFE goals described above,
consistent with the legislated intent, as outlined in SB 5. Goal development
involved iterative input, review, and comment from multiple sources,
including planning area and topic work groups, partners and interested
parties, and DWR staff and management. The 2012 CVFPP goals were
also shaped by legislative objectives, as codified CWC Section 9616,
which describes both structural and nonstructural means for improving the
performance and eliminating the levee threat factors of the flood
management system. Therefore, the 2012 CVFPP goals provide direction
on overall development of the plan.

The 2012 CVFPP goals include (1) the primary goal of improving flood
risk management, and (2) supporting goals of improving O&M, improving
institutional support, promoting ecosystem functions, and promoting multi-
benefit projects. These goals are presented below.

!2 See the 2007 California Flood Legislation Summary (DWR) and 2007 California Flood
Legislation Companion Reference (DWR) for information on legislative guidance
(http://www.water.ca.gov/legislation/)
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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:

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

- 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 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 O&M, 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.

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

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

The 2012 CVFPP goals reflect the collective views and perspectives of
DWR, a broad range of partners, interested parties, and the public on
important issues and areas that the CVFPP should address. The goals do
not commit the State to implementing projects to address problems outside
the SPFC (CWC Section 9603); rather, the State will work with local and
regional entities to help identify and coordinate projects that address
problems and needs related to integrated flood management within the
Central Valley but outside the SPFC. While contributions to the goals may
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differ from planning area to planning area and project to project, sets of
management actions should collectively contribute to each of the goals.
The 2012 CVFPP goals are intended to be broad and enduring;
consequently, it is not anticipated that the goals will change significantly
over time as the plan is updated.

Figure 5-1 illustrates the linkage between the problem statements identified
and described in Section 4 and each of the CVFPP goals. This linkage
helps to articulate the concise CVFPP goals, which will address the
problems that partners came together to solve, and guide the remaining
planning steps. It is important to understand that the problems and the
goals are intended to be broad statements. Because there are many
individual contributing factors for each broad problem statement, various
objectives have been developed to better define the planning goals, and
many management actions may be identified to address the CVFPP goals.

Goals are described previously as enduring — they will continue to be
important into the future. Therefore, as mentioned, 2012 CVFPP goals are
not anticipated to change significantly over time. Although the CVFPP
will continue to evolve as implementation progresses and updates are
completed every 5 years, CVFPP goals are expected to continue to provide
lasting direction and focus to integrated flood management efforts in the
planning areas.
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IDENTIFIED FLOOD RISKS & RELATED PROBLEMS

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Risks & Consequences of Flooding (Section 4.3)
Operations & Maintenance (Section 4.2)
Ecosystems (Section 4.1)

Policy & Institutional (Section 4.4)

Integrated Water Management (Section 4.5)

ooooooooooooooooooooo ®ececesccccsecessscssesescscssnscsene

Improve Flood Risk Management (Section 5.1.2)
Improve Operations & Maintenance (Section 5.1.2)
Promote Ecosystem Functions (Section 5.1.2)
Improve Institutional Support (Section 5.1.2)

Promote Multi-Benefit Projects (Section 5.1.2)

5.0 Goals, Principles, and Objectives

Figure 5-1. Relationship of Identified Problems to CVFPP Goals
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5.2 Guiding Principles

While goals provide direction on “what” the CVFPP should strive to
accomplish, guiding principles provide guidance on “how’” the CVFPP will
be developed and implemented over time. Guiding principles help guide
decision making, influence development and selection of actions and
policies to achieve CVFPP goals, inform design and implementation of
projects, and provide direction when addressing uncertainty, unforeseen
issues, and conflicts.

Guiding principles also capture legal and policy topics that need to be
considered. In addition, they address characteristics unique to the
Statewide Planning Area and institutional environment. Guiding principles
listed below were developed with assistance from partners and interested
parties and were refined as plan development progressed.

Under these guiding principles, plans developed for the 2012 CVVFPP are to
accomplish the following:

e Emphasize integrated flood management approaches to solving
problems with a systemwide perspective and a more sustainable
approach—A variety of nonstructural and structural approaches should
be used to achieve multiple long-term goals and objectives from a
systemwide perspective. This includes selecting approaches that
achieve the following goals:

- Limit the cumulative growth of flood risk to California’s people and
infrastructure

- Reduce the long-term costs of operating and maintaining the system

- Provide projects that can be readily strengthened or enlarged in the
future to accommodate climatological or environmental changes

- Support resilient, diverse, and productive ecosystems

- Actions should strategically integrate water supply, environmental
restoration, recreation, hydropower, and other resource management
opportunities.

e Consider costs and benefits on a systemwide basis — Local, regional,
and systemwide benefits should be considered when evaluating the
feasibility of different solutions. Potential costs and benefits should be
described within a statewide context, considering the extent to which all
residents of California benefit from the associated public investment.

June 2012
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The description of the proposed program should characterize a variety
of program costs and benefits to the environment, agriculture, water
resources, and other aspects of society. In addition, it should include the
program’s direct and indirect benefits to public health and safety; to
local, regional, and State economies; and to the environment. The
description should also consider the costs of long-term management of
system features, including conservation elements. Finally, to the extent
feasible, the program description should discuss the benefits to society
derived from opportunity costs, and recognize intangible environmental
benefits.

e Design solutions appropriate to the assets at risk — When planning
flood management improvements, the inherent differences in both
flooding mechanisms and consequences should be recognized,
including the types of assets at risk (communities, infrastructure,
commerce, and agriculture). Solutions that reduce the likelihood of
sudden and catastrophic failures, particularly in areas with vulnerable
populations, should be considered. Ways to manage and reduce flood
risks and damage in nonurbanized areas, and ways to improve flood
protection for small communities, should be considered. The
integration of flood risk management with land use planning should be
promoted.

e Promote environmental and agricultural stewardship — The broad
benefits provided by a natural environment and by agriculture should
be recognized and considered when improving the flood management
system. When formulating integrated flood management approaches,
conservation strategies should be considered if such strategies would
improve the quantity, biotic diversity, and connectivity of riparian,
wetland, floodplain, terrestrial, and shaded riverine aquatic habitats,
and the recovery and stability of native species populations should be
promoted. Restoration and conservation of a healthy diversity of
habitats and species within the flood management system are critically
dependent on natural hydrological, geomorphic, and ecological
processes. These processes sustain a continually shifting mosaic of
habitats and species populations, and plans need to account for habitats
that will shift locations over time within the floodplain. The natural
processes should be protected and improved, the agricultural and
ecological values of floodplain lands should be recognized, and
environmental and agricultural stewardship as a public benefit should
be promoted.
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e Avoid or reduce adverse impacts — Flood risk management actions
should avoid and reduce potential adverse impacts through appropriate
facility planning and siting, enhanced designs, construction methods,
and/or facilities operations where feasible. When impacts on hydraulic
systems, cultural resources, water supply, or other environmental
resources are potentially significant or significant, feasible mitigation
measures are proposed. The purposes, operations, and limitations of
existing projects and programs should be considered; however, it
should be recognized that DWR and the Board reserve the option of
making a statement of overriding considerations pursuant to CEQA
Guidelines Section 15093 when certifying CEQA documents for
project-specific actions.

e Use interdisciplinary teams at all stages of planning — Planning and
permitting should be coordinated among agencies and project partners,
including land use, infrastructure, and conservation stakeholders, as
well as private interests and organizations. Planning should also
consider multiple geographic scales and time frames for
implementation and integration. In addition, during each stage of
available funding, the suite of implemented actions should
incrementally advance the goals of the proposed program.

e Engage communities and interest groups in understanding
problems and risks, and in formulating solutions — Meaningful
opportunities to participate in the development process for the proposed
program and subsequent implementation actions should be provided to
potentially affected parties. A common understanding of flood
management roles and responsibilities for providing flood protection
and assistance during recovery from flood events should be promoted.
Opportunities should be pursued to educate at-risk populations
regarding flood risks, and to help affected parties better respond to and
recover from flooding.

e Comply with applicable existing laws and regulations — Numerous
State and federal laws, regulations, and executive orders should be
considered: CEQA, the National Environmental Policy Act, the Fish
and Wildlife Coordination Act, the Clean Air and Clean Water acts, the
California and federal endangered species acts, the National Historic
Preservation Act, the California Public Resources Code, and a host of
other laws and regulations.
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521 Common Themes

A common theme of the guiding principles is that future flood management
projects in the Central Valley need to embody an integrated, systemwide
approach. This acknowledges the way that, historically, cumulative
impacts of modifications to the river basins have often had unintended
effects on communities, habitats, and other resources in the Central Valley.
Other themes reflected in many of the principles are coordination,
cooperation, and information-sharing among agencies and parties involved
in flood management, environmental stewardship, land-use planning, and
decision making in the Central Valley.

5.3 Legislative Objectives

The 2012 CVFPP has been prepared pursuant to authorizing legislation as
presented in SB 5 (2007), and subsequently described in CWC Sections
9612 and 9614 — 9616. Sections 9614 and 9615 provide detailed guidance
regarding the required CVFPP content. Section 9616 lists objectives
describing structural and nonstructural means for improving the
performance and eliminating the levee threat factors of the Central Valley
flood management system. These objectives were instrumental in
developing the 2012 CVVFPP goals. Additional planning objectives
reflecting direction provided in the authorizing legislation are to maximize
flood risk reduction benefits within the practical constraints of limited
available funds, and to the greatest extent feasible, consistent with sound
planning practices and public participation requirements, complete the
development and adoption of the CVFPP by July 1, 2012, or later date set
by the legislature.

Legislative objectives described in CWC Section 9616 are listed below:

e 9616. (a) The plan shall include a description of both structural and
nonstructural means for improving the performance and elimination of
threat factors for levees, weirs, bypasses, and facilities, including
facilities of the SPFC, and, wherever feasible, meet multiple objectives,
including each of the following:

1. Reduce the risk to human life, health, and safety from flooding,
including protection of public safety infrastructure.

2. Expand the capacity of the flood protection system in the
Sacramento-San Joaquin Valley to either reduce floodflows or
convey floodwaters away from urban areas.

3. Link the flood protection system with the water supply system.
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10.

11.

12.

13.

14.

Reduce flood risks in currently nonurbanized areas.

Increase the engagement of local agencies willing to participate in
improving flood protection, for a better connection between State
flood protection decisions and local land use decisions.

Improve flood protection for urban areas to the urban level of flood
protection.

Promote natural dynamic hydrologic and geomorphic processes.
Reduce damage from flooding.

Increase and improve the quantity, diversity, and connectivity of
riparian, wetland, floodplain, and shaded riverine aquatic habitats,
including the agricultural and ecological values of these lands.

Minimize flood management system O&M requirements.

Promote the recovery and stability of native species populations and
overall biotic community diversity.

Identify opportunities and incentives for expanding or increasing
use of floodway corridors.

Provide a feasible, comprehensive, and long-term financing plan for
implementing the CVFPP.

Identify opportunities for reservoir reoperation in conjunction with
groundwater flood storage.
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6.0 Management Actions

During Phase 2 of 2012 CVFPP development, DWR and its partners focused
on identifying, developing, and evaluating individual management actions
(some management actions had been previously identified in Phase 1). A
management action is a specific structural or nonstructural strategy, action,
or tactic that contributes to the CVFPP Goals. Also, management actions
may range from potential policy or institutional changes to operational or
physical changes to the flood management system. Management actions may
address one or more CVFPP goals. Management actions are not intended to
be recommendations; rather, they represent a wide array of suggested
strategies and actions that were used to form the various approaches. All of
the management actions developed during Phase 2 are broad and not
location specific, and vary in their level of detail.

6.1 Management Action Identification
Initial management actions were identified using the following:

e Recommendations in previous State, federal, regional, and local flood
risk reduction studies and programs in the Central Valley, including
sources such as reports from the Comprehensive Study (USACE,
2002), and California Floodplain Management Task Force (2003).

e Technical information from ongoing FloodSAFE and integrated water
management efforts, as available, including information from the State
Plan of Flood Control Descriptive Document (DWR, 2010a), levee
inspection reports, levee evaluation programs, DWR sponsored flood
projects, emergency response programs, and floodplain management
programs.

Management actions were also solicited and/or received from stakeholders,
including partners, interested parties, and the public, during Phases 1 and 2
of CVFPP development:

e Phase 1 included meetings of the Upper Sacramento River, Lower
Sacramento River, Upper San Joaquin River, Lower San Joaquin River,
and Delta Regional Conditions work groups; Environmental
Stewardship, Levee Performance, Operations and Maintenance, and
Climate Change Scope Definition work groups; and the Agricultural
Stewardship Scope Definition Joint Subcommittee.
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e During Phase 2, input was received through Regional Management
Actions Work Group meetings and 15 management actions public
workshops. Work group members provided input on content of the
management actions and where and how management actions could be
integrated into different communities. For more information on
management action work group meetings, see the Management Actions
Report (DWR, 2010d).

While some management actions were proposed during Phase 1 work
group meetings and joint subcommittee meetings, Phase 2 included a more
direct solicitation of management actions from partners, interested parties,
and the public through various communications and engagement activities.
These activities included public workshops and Regional Management
Actions Work Group meetings for the five CVFPP planning areas (Upper
Sacramento River, Lower Sacramento River, Delta, Upper San Joaquin
River, and Lower San Joaquin River). The five Regional Management
Actions Work Groups each held three meetings between June and
November 2010 to support development of management actions.

To facilitate presenting and evaluating management actions, duplicates
were eliminated and the remaining identified management actions were
grouped thematically into 11 categories:

1. Additional Floodplain and Reservoir Storage.

2. Storage Operations.

3. Flood Protection System Modification.

4. Operations and Maintenance.

5. Ecosystem Functions.

6. Floodplain Management.

7. Disaster Preparedness and Flood Warning.

8. Floodfighting, Emergency Response, and Flood Recovery.
9. Policy and Regulations.

10. Permitting.

11. Finance and Revenue.
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6.2 Preliminary Evaluation and Consolidation

Management actions were identified to be carried forward for further
consideration in the planning process based on their potential to contribute
to the CVFPP goals and on input from the planning area work groups and
public workshops. Screening involved classifying management actions to
be further developed and refined to formulate the various approaches.

In terms of the scope of its application and effects, a management action
can be described as follows:

e Location Specific — A management action that implements or modifies
a physical feature or its operations in a certain location (e.g., bypass
modifications, changes in storage operations, floodproofing structures
in the floodplain).

e Policy Driven — A management action that implements or modifies a
policy, regulation, process, or other institutional arrangement (e.g.,
building code amendments, changes to financing mechanisms and
revenue generation).

Depending how a location-specific management action is implemented in
terms of its scale and location, its effects could be systemwide, local, or
both.

e Action with Systemwide Effects — A management action that
implements or modifies a physical feature or its operations in a certain
location, resulting in localized and systemwide effects. For example,
bypass modifications or changes in storage operations would be
associated with a particular place/facility, but would potentially have
localized and systemwide effects and flood management benefits.

e Action with Local Effects — A management action that implements or
modifies a physical feature or its operations in a certain location,
resulting in local effects. For example, floodproofing of structures in a
floodplain or strengthening of a levee reach would be associated with a
particular location, and would have only localized effects and flood
management benefits.

6.3 Summary of Management Actions Carried
Forward

A final set of 94 management actions, shown in Table 6-1, resulted from
the work groups meetings and workshops.
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Table 6-1. List of Identified and Retained Management Actions

Management Actions

Location

Specific
Policy
Driven

Additional Floodplain and Reservoir Storage

Enlarge existing transitory floodplain storage

Construct new transitory floodplain storage

Increase on-stream flood storage capacity by building new storage facilities

Update/modify/replace existing flood storage facilities

Increase flood management allocation by expanding existing, on-stream reservoirs

Increase foothill and upper watershed storage

Increase flood management allocation by using spillway surcharge

Increase flood management allocation by expanding existing, or building new, off-
stream storage

SN PYESPNEY R

Storage Operations

Establish partnerships to coordinate flood management structure operations

Increase flood management flexibility through modifying the magnitude/timing of
flood reservations in reservoirs

Increase flood management flexibility through modifications to objective release
schedules at flood management reservoirs

Increase flood management flexibility by implementing conjunctive use programs at
flood management reservoirs

Implement advanced weather-forecast-based operations to increase reservoir
management flexibility

NN R NESEY

Flood Protection System Modification

Improve conveyance by addressing flow constrictions

Increase capacity of existing bypasses

Modify existing weirs, overflows, or relief structures to improve flood system
performance

Construct new bypasses to improve flood system performance

Construct new levees to provide flood protection to additional areas potentially
affected by flooding

Raise levees to improve flood system performance

Construct setback levees

Construct ring levees

Improve structural performance and resilience of existing levees

Construct closure structures

SN PPN N PN IR NP NPY
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6.0 Management Actions
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Management Actions

Location
Specific

Remove and/or deauthorize disconnected, redundant, and nonfunctional facilities
of the SPFC

«

Operations and Maintenance

Restore channel form and function to improve O&M and facilitate flood damage
reduction

Perform clearing and snagging within channels

Perform dredging to remove sediment from channels

Reuse excess materials derived from channel maintenance

Develop regional channel vegetation management plans

SENEN PR

Develop an improved encroachment management program endorsed by the State

Improve administration and oversight of levee penetrations

Improve interior drainage

Protect vulnerable levees and banks through stabilization and erosion repairs

SEY

Revise O&M manuals to be consistent with new and current policies that support
multi-benefits of the flood management system

Effectively maintain, operate, and rehabilitate closure structures

Develop and/or implement structure rehabilitation and repair program

Develop a long-term sustainable and implementable Levee Vegetation
Management Strategy

Ecosystem Functions

Control runoff through watershed management

Remove unnatural hard points within and along channels

«

Develop hazardous waste and materials management protocols to identify,
contain, and remediate potential water quality hazards within floodplains

Operate reservoirs with flood reservation space to more closely approximate
natural flow regimes

Reduce the incidence of invasive species in the flood management system

Remove barriers to fish passage

Set back levees to connect rivers to floodplains

Restore channel alignment (i.e., conduct de-channelization)

Encourage natural physical geomorphic processes, including channel migration
and sediment transport

Improve the quality, quantity, and connectivity of floodplain, wetland, riparian,
woodland, grassland, and other native habitat communities

NI ESPSENERS
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Table 6-1. List of Identified and Retained Management Actions (contd.)

Management Actions

Location
Specific

Policy
Driven

Floodplain Management

Reduce flood damages through acquisitions, easements, and private conservation
programs

Manage municipal stormwater for regional or systemwide flood benefits

Coordinate and streamline floodplain mapping to improve consistency of floodplain
delineation and assessment of flood risk

Increase flood risk awareness through outreach and education

Provide technical procedural assistance to local agencies for flood mitigation compliance
and grant application assistance

Assist in developing local flood management plan updates and provide procedural and
technical support for implementation

Increase awareness of and participation in FEMA's Community Rating System
insurance-rate adjusting program

Develop mandatory flood insurance programs that are more consistent with the area's
risk of flooding

Increase public understanding of FEMA maps and policies

Develop a State program and framework to reduce or eliminate subsidies for repetitive
loss properties in flood-prone areas

Construct training levees or levees that subdivide larger basins

NN SN RS PN RN

Use floodproofing measures

Improve awareness of floodplain function through outreach and education

Disaster Preparedness and Flood Warning

Coordinate flood response planning and clarify roles and responsibilities related to flood
preparedness and emergency response

Improve communication and public awareness of emergency response procedures and
terminology

Establish standard flood warning systems and procedures

Improve stream gage network for forecasting purposes

Create systemwide levee instrumentation for early warning systems

SN IESERN

Floodfighting, Emergency Response, and Flood Recovery

Protect critical infrastructure corridors from floodwaters

Expand the State's assistance to maintaining agencies during flood emergencies

Facilitate improved evacuation planning

Develop a post-flood recovery plan for the Central Valley and Delta to improve the
coordination and efficiency of post-flood assistance

Streamline the post-flood permitting process for flood system repairs

SIENPSRY
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Table 6-1. List of Identified and Retained Management Actions (contd.)

Management Actions

Specific

Policy

Driven

Purchase and pre-position floodfighting materials/tools to prepare for flood events

< | Location

Integrate environmental compliance and mitigation into floodfights

Policy and Regulations

Encourage compatible land uses with flood management system and floodplain function

Establish clear triggers or policy for updating flood management-related General Plan
elements and other local flood management plan(s)

Update State’s designated floodway program

Use Building Standards Code amendments to reduce consequences of flooding

Update the State's floodplain management policy

Encourage multijurisdictional and regional partnerships on flood planning and improve
agency coordination on flood management activities, including O&M, repair, and
restoration

SN NSRS R

Develop and implement State criteria and processes for urban flood protection

Develop and implement flood protection criteria outside urban areas

Update State Title 23 standards

Clarify flood management responsibilities for all State and federal, regional, and local
agencies.

24144

Permitting

Develop regional and river-corridor conservation plans, or expand existing regional
conservation plans (e.g., regional Habitat Conservation Plans, Natural Community

Conservation Plans) for a more efficient and effective regulatory approval process for flood

projects

«

Develop regional advanced mitigation strategies and promote networks of both public and
private mitigation banks to meet the needs of flood and other public infrastructure projects

Develop proactive integrated regulatory compliance strategies that streamline permitting
activities

Establish memoranda of understanding and/or management agreements between
agencies to integrate needs to be served by the flood management system

Provide technical assistance and education on environmental permits

Develop and implement Corridor Management Strategy

Finance and Revenue

Maximize funding for flood management projects by leveraging federal funding

Leverage funding from multiple projects to improve cost effectiveness and efficiency of
flood management projects

Develop funding mechanism for O&M and new flood management improvements

NS RSN RN IS AR
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Table 6-1. List of Identified and Retained Management Actions (contd.)

c o
°SE | 36F
Management Actions 88 |52
Q_ S
So %0
Establish a methodology for evaluating benefits and costs on a systemwide v
basis to support economic justification for projects in all community settings
Create a shared strategic pooled money account that pre-funds v
avoidance/mitigation solutions for O&M impacts on current and future flood
facilities
Create a strategic pooled money account that provides funds for land v
stewardship activities at current and future flood-related mitigation areas in
perpetuity

Key:

Delta = Sacramento-San Joaquin Delta

FEMA = Federal Emergency Management Agency
O&M = operations and maintenance

SPFC = State Plan of Flood Control

State = State of California

For a detailed summary of management actions carried forward, see
Section 2.5 of the Management Actions Report (DWR, 2010d). The
management actions in Table 6-1 were carried forward for use in the
preliminary approaches. Not all management actions were explicitly
evaluated; rather, the approach evaluations applied a variety of different
management actions on different geographic scales and magnitudes to the
preliminary approaches. All management actions were carried forward
except actions beyond the scope of the 2012 CVVFPP alone, and should be
(or are being) evaluated as part of other projects or programs. Some
examples of these projects or programs are surface storage investigations,
the Statewide Flood Management Planning Program and Bay-Delta
Conservation Plan (BDCP). Management actions not carried forward are
not included in Table 6-1.
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7.0 Preliminary Approaches

Development of the 2012 CVFPP included evaluating three significantly
different preliminary approaches to flood management in the Central
Valley. The preliminary approaches were primarily used to explore
different potential physical changes to the existing flood management
system and to assist in highlighting the need for policy or other
management actions. Evaluating these preliminary approaches highlighted
differences in costs, benefits, and overall effectiveness for use in preparing
a preferred approach — the SSIA.

This section describes the formulation and evaluation of the three
preliminary approaches used to explore the application of physical
management actions on regional and systemwide scales. Flood
management actions, economic benefits, and policy considerations derived
from the three preliminary approaches were used to help formulate the
SSIA, which is presented in Section 8.

7.1 Preliminary Approach Formulation Process

Given the geographic scope and range of perspectives on solutions to flood
management problems in the Central Valley, thousands of potential
alternatives could be formed from the combination of individual
management actions. Consequently, a methodology was developed to
reduce the number of alternatives to a manageable level while still
representing the full range of approaches to resolving the problems and
achieving the 2012 CVFPP Goals. This methodology resulted in
identification of three fundamentally different approaches, in addition to
No Project, for implementing the 2012 CVFPP. These approaches
highlight different ways to focus future flood management investments and
contribute to the 2012 CVFPP goals in different ways, both in magnitude
and geographic scope.

The three preliminary approaches are intended to bracket a potential range
of future flood management actions in the Central Valley and address flood
problems in fundamentally different ways, not to achieve the 2012 CVFPP
goals to the same degree. Information provided through evaluation of these
approaches allowed DWR to select better-performing characteristics and
avoid poorer performing characteristics from each preliminary approach to
assemble the SSIA.
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The three preliminary approaches are as follows:

1. Achieve State Plan of Flood Control Design Flow Capacity — This
approach focuses on improving existing SPFC facilities so that they can
convey their design flows with a high degree of reliability based on
current engineering criteria. Levee improvements would be made
regardless of the areas they protect. This approach provides little
opportunity to incorporate benefits beyond flood management.

2. Protect High Risk Communities — This approach evaluates
improvements to levees to protect life, safety, and property for high risk
population centers, including urban and small communities. Levees in
rural-agricultural areas would remain in their existing configurations.
This approach provides minor opportunity to incorporate benefits
beyond flood management.

3. Enhance Flood System Capacity — This approach would seek
opportunities to achieve multiple benefits through enhanced flood
system storage and conveyance capacity, to protect high risk
communities, and to fix levees in place in rural-agricultural areas. This
approach combines most of the features of the above two approaches
and provides more room within flood conveyance channels to lower
flood stages throughout most of the system, with additional features and
functions for ecosystem restoration and enhancements.

Preliminary approaches are not alternatives from which a single, superior
alternative can be selected. Rather, these approaches identify a range of
potential physical and operational flood management actions and explore
potential tradeoffs in benefits, costs, and other decision-making factors,
including corresponding needs of residual risk management actions and
necessary policy directives.

7.1.1 Flood Management Elements

Seven major flood management elements were identified that address the
key types of improvements that should be made to the flood protection
system to meet the 2012 CVFPP goals:

1. Bypasses — Includes construction of new bypasses and/or expansion of
existing bypasses to reduce peak flows during flood events.

2. Reservoir Storage and Operations — Includes forecast-coordinated

operations/forecast-based operations (F-CO/F-BO), and flood
easements.
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3. Flood Structure Improvements — Includes major flood structure
construction or improvements, and system erosion and bypass sediment
removal projects.

4. Urban Improvements — Targets a 200-year level of protection (LOP)
for urban areas either through individual projects or the DWR Urban
Levee Evaluations (ULE) Project.

5. Small Community Improvements — Targets a 100-year LOP for small
communities.

6. Rural-Agricultural Improvements — Includes alternative rural
improvements and incorporating the DWR Non-Urban Levee
Evaluations (NULE) Project recommendations.

7. Ecosystem Restoration — Includes elements such as fish passage
improvements, environmental conservation development, river
meandering, and other restoration activities.

Table 7-1 shows major elements of the three preliminary approaches. The
first two approaches differ significantly regarding improving SPFC
facilities. The third approach includes all of the elements of the first two
approaches and many additional elements.
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Table 7-1. Major Elements of Preliminary Approaches

>
Q= 2 3%
Ao, _gs 206
) , nLEg2E g
Flood Management Project Location or v o225 0d
Element Required Components 2323 25E 2 e
80/ FE Sg
c @ T o =5
<D O w U>)‘
Bypasses
e Feather River Bypass
e Sutter Bypass Expansion
New Bypass Yolo B E :
Construction and * Yolo Bypass Expansion .
e Sacramento Bypass Expansion YES

Existing Bypass
Expansion e Lower San Joaquin River Bypass (Paradise Cut)
Components potentially include land acquisition,
levee improvements, and new levee construction

Reservoir Storage and Operations

Forecast-Coordination
Operations/Forecast-
Based Operations

Fifteen reservoirs with Sacramento River Basin and

San Joaquin River Basin YES YES YES

e Oroville
Reservoir e New Bullards Bar
Storage/Enlarge Flood e New Don Pedro YES
Pool’ e McClure

e Friant

e Sacramento River Basin — 200,000 acre-feet
Easements . . . YES
e San Joaquin River Basin — 100,000 acre-feet

Flood Structure Improvements

¢ Intake structure for Feather River Bypass
e Butte Basin small weir structures

e Upgrade and modification of Colusa and Tisdale
weirs

Sacramento Weir widening and automation
Gate structures and/or weir at Paradise Cut

Major Structures ] ) YES
Upgrade structures in Upper San Joaquin

bypasses

Low-level reservoir outlets at New Bullards Bar
Dam

Fremont Weir widening and improvement
Other pumping plants and small weirs

e Cache Creek Settling Basin sediment
management

e Sacramento system sediment remediation
downstream from weirs

System Erosion and
Bypass Sediment
Removal Project

YES
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Table 7-1. Major Elements of Preliminary Approaches (contd.)

7.0 Preliminary Approaches

Restoration Activities

and San Joaquin river basins

>
Q= 2 3%
Ao >, X5 o
. . nLsol2z O
Flood Management Project Location or v .85 0d
Element Required Components 328 5 Ev E % e
% § ) I [e) < %
(@) c
< w (%x
Urban Improvements
Target 200-Year Level of | Selected projects developed by local agencies, YES YES
Protection State, federal partners
Target.SPFC Design Urban Levee Evaluation Program results YES®
Capacity
Includes approximately 120 miles of Non-SPFC
Non-SPFC Urban Levee | levees that are closely associated with SPFC urban YES YES YES
Improvements levees whose performance may affect the
performance of SPFC levees
Small Community Improvements
;?é?:ét&%oyear Level of | ghall communities protected by the SPFC YES® | YES®
Target Design Capacity Non-Urban Levee Evaluation Program results YES? YES?
Rural-Agricultural Improvements
S|te_-speC|f|c Rural- Based on levee inspections and other identified
Agricultural ”» ) A
critical levee integrity needs
Improvements
Target Design Capacity Non-Urban Levee Evaluation Program results YES? YES
Ecosystem Restoration
) e Tisdale Bypass and Colusa Bypass fish passage
Fish Passage e Fremont Weir fish passage improvements YES
Improvements P 9 P
e Deer Creek
. For areas within new or expanded bypasses,
Ecosystem Restoration - . . s
and Enhancement contributing to or incorporated with flood risk YES
reduction projects
River Meandering and . .
Other Ecosystem At selected levee setback locations in Sacramento YES

Notes:

L All approaches include Folsom Dam Raise, as authorized.
2 Actual level of protection varies by location.
3 Includes all small communities within the SPFC Planning Area.

Key:

SPFC = State Plan of Flood Control

7.1.2

Approach Evaluation

To effectively evaluate the preliminary approaches, available technical

tools were used to judge how changes to SPFC facilities would affect

systemwide performance while also reducing flood damages, protecting
public safety, and restoring degraded ecosystems. As part of an approach
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evaluation, key quantitative indicators were developed. The indicators were
used to assess the performance of the preliminary approaches in various
areas, including changes to riverine and Delta flood stages, structure and
crop flood damages, and potential for loss of life.

Evaluation and comparison of the approaches were designed to highlight
various key questions and policy considerations:

e What are the capital costs and time frames for implementation?

¢ How will the relative threats to communities be assessed and
prioritized?

e Is the approach cost effective in avoiding damages to property and
reducing risks to life safety?

e Does focusing investments solely on urban areas and small
communities fully meet legislative objectives?

e Is reconstructing SPFC facilities to reliably pass design flows an
effective means of achieving desired levels of flood protection for
different land uses in the system, and what are the systemwide effects
of reconstruction in place?

e How can complementary strategies related to floodwater storage and
conveyance capacity enhance local benefits of levee reconstructions to
provide broader, systemwide benefits? These strategies include storage
operation modifications, operations coordination among multiple
reservoirs, expansion and enhancement of weirs and bypass systems,
and floodplain management.

e What are the implications and trade-offs for land uses and economic
development within the Central Valley?

e How will residual risk be addressed after the project is implemented?

7.1.3 Evaluation Tools

To support development of the 2012 CVFPP, existing and available data
and tools were primarily used to help understand the performance of the
existing flood management system, and assess the effects of proposed
improvements. A series of technical analyses was conducted to evaluate
hydrologic, hydraulic, geotechnical, economic, ecosystem, and related
conditions within the flood management system. Collectively, the analyses
reflect a systemwide approach to analyzing flooding and related conditions,
assessing flood risks, and formulating broad regional and systemwide
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approaches to reducing these risks. These analyses were conducted in the
Sacramento River Basin, San Joaquin River Basin, and Sacramento-San
Joaquin Delta (Delta).

The analytical studies needed to support plan formulation included a series
of sequential and parallel evaluations and analyses that are discussed in
detail in the 2012 CVFPP Attachment 8: Technical Analysis Summary
Report.

The following summarizes the key analytical modeling tools used to
support the 2012 CVFPP:

Synthetic flood hydrology representing existing hydrologic conditions
for the Central Valley of California, originally developed for the
Comprehensive Study (USACE, 2002).

Hydrologic Engineering Center 5 (HEC-5) reservoir operations models,
originally developed for the Comprehensive Study, to simulate the
flood operations of headwater reservoirs and lower basin flood
management and multipurpose reservoirs and HEC-Reservoir
Simulation (HEC-ResSim) reservoir operations models to simulate
releases from Folsom Lake.

New levee fragility curves developed using geotechnical data from
DWR’s ULE and NULE programs.

Updated Comprehensive Study Unsteady Network (UNET) hydraulic
models to simulate river stages, flows, and volumes.

California Water Resources Simulation Model 11 (CalSim-11) water
resources simulations model to explore the simulated effects of
reservoir operational scenarios on water supply reliability.

Resource Management Associates (RMA) Delta hydrodynamic model
to determine water surface elevations, and breakout and return flows in
the Delta.

Fullerton, Lenzotti and O’Brien — Two-dimensional (FLO-2D)
hydraulic models, originally developed for the Comprehensive Study,
to model overbank and floodplain hydraulics to delineate floodplain
areas and depths.

HEC River Analysis System (HEC-RAS) hydraulic models for the
Calaveras River, Mormon Slough, and Bear Creek in the Stockton area.

June 2012
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e HEC-FDA economic models, originally developed for the
Comprehensive Study, to evaluate flood risk, economic damages, and
public safety; updated with population exposure and life loss functions
data.

Figure 7-1 illustrates the technical analysis and tools supporting the 2012
CVFPP and flow of information between the various analytical tools and
data.
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ResSim used for Folsom Dam. impacts of proposed construction am
expenditures and avoided business
Regulated Flood losses under the State Systemwide
Hydrographs Investment Approach.
. . Levee
© Riverine Channel Evaluation  pgrformance g
UNET hydraulic models developed for Curves o
gﬁgﬁ?:rlzf — the Comprehensive Study, updatedto +——— © Levee Performance Curves ¢
current conditions. HEC-RAS Updated performance curves based on §
developed for Stockton area streams. information generated by the Urban and =
Sacramento & Non-Urban Levee Evaluations Program. 2
San Joaquin River 1 Out-of-Bank Levee Performance =
Flood Hydrographs Flows CUIves
O Estuary Channel Evaluation - Stage X @ Economic Damages Analysis
5  RMADelta hydrodynamic model to rgﬂ?:er;cy HEC-FDA models developed for the
Eastside assess flow and stage conditions in Comprehensive Study, updated with ==
Streams the Sacramento-San Joaquin Delta. revised structural value/content, crop,

© Flood Hydrology

Synthetic hydrology developed
by the Comprehensive Study.

@® Reservoir Analysis

HEC-5 models developed for the
Comprehensive Study, updated
for current operations. HEC-

O Floodplain Hydraulic

Analysis
Depths and extents results from

7.0 Preliminary Approaches

© Cost Estimates
Conceptual-level engineering and
commensurate planning level cost
details for proposed flood management

elements.
Unregulated Flood i
Hydrographs Constru_ctlon
Expenditures

© Regional Economic Analysis

IMPLAN economic modeling tool is
used to assess regional economic

and business inventory data.
1 HEC-FDAModels

O Life Risk Analysis
HEC-FDA models, updated with

FLO-2D model for the Comprehensive FIoorﬁipIa.m population exposure and loss
Study updated to reflect revised system DEPI GNAS  ¢nctions data to assess change in
hydraulics. expected life risk.
Legend:
Comprehensive  Sacramento and San Joaquin River Basins Study Comprehensive Study (USACE, 2002)
Study

HEC USACE Hydrologic Engineering Center

HEC-FDA HEC Flood Damage Analysis model

FLO-2D Fullerton, Lenzotti, and O’Brien — Two Dimensional model

HEC-RAS HEC River Analysis System model

HEC-ResSim HEC Reservoir Operations Simulation model

HEC-5 HEC Reservoir Operations Simulation model (predecessor to HEC-ResSim)

IMPLAN Impact Analysis for Planning

RMA RMA Finite Element Model of Sacramento-San Joaquin Delta hydrodynamics

UNET One-Dimensional Unsteady Network Flow model (predecessor to HEC-RAS)

USACE U.S. Army Corps of Engineers

Figure 7-1. Technical Analysis and Tools Supporting 2012 CVFPP Development
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As shown on Figure 7-1, the systemwide analysis begins with hydrology,
which provides the basis for unregulated flood flows into reservoirs and
streams. This is followed by reservoir models to simulate flood operations
at the major flood management reservoirs, and hydraulic models to
simulate water stages, flow rates, levee breaches, and out-of-bank flows, in
both riverine and estuarine environments. Results from the reservoir and
hydraulic simulations are used to conduct economic analyses and
ecosystem functions studies. Geotechnical levee performance
characterizations and other data provide input to the hydraulic and
economic models. Conceptual-level design and cost estimates were
developed for the proposed flood management features. Change to regional
economic output and employment because of the proposed flood
improvements was assessed using cost and economic information.

Findings from evaluation of the preliminary approaches, combined with
necessary systemwide policies, informed development of the SSIA as the
State’s proposal for balanced, sustainable flood management in the Central
Valley. Figure 7-2 illustrates the basic process followed from identification
of the planning goals, through identification of management actions, to
formulation of preliminary approaches and the SSIA.

The following sections describe the baseline No Project and the three
preliminary approaches in more detail.

CVFPP Goals Management Actions Approach Comparison mf;:ﬁ:ﬁgffp"%:gn

* Improve Flood Risk

* Repairs and improvements

Management to levees, weirs, bypasses Ach{eve SPFC _
* Improve Operations » New conveyance facilities E S ngavcaEs State
and Maintenance ; . g
« Operations and mainte- o . i
+ Promote Ecosystem nance actions < ProtectHigh Risk Systemwide
Functions ) _ ® Communities Investment
+ Reservoir and floodplain 2 Aopioach
+ Improve Institutional storage > Pp
Support ] ] a Enhance Flood
* Habitat conservation and System Capacity
* Promote Multi-Benefit ecosystem functions
Projects « Floodplain management
P g Policies and Guidance

and residual risk reduction

Figure 7-2. Formulation Process for State Systemwide Investment Approach
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7.2 No Project

No Project is the baseline for comparing the other preliminary approaches,
and simulates conditions that would exist without the adoption of the 2012
CVFPP. This baseline will help determine risk reduction and other benefits
of the preliminary approaches and provide a baseline cost for continued
routine maintenance.

With “No Project,” there would be no systemwide action or program of
actions to address the CVFPP goals. No Project assumes a continuation of
existing systemwide conditions. EXxisting systemwide conditions include
ongoing routine maintenance of the flood management system,
floodfighting and post-flood repairs, and other flood management
programs. Also included are projects currently authorized, funded,
permitted, and/or under construction, such as the following:

e Levee improvements in southern Yuba County implemented by the
Three Rivers Levee Improvement Authority (TRLIA) since 2004
(TRLIA, 2011)

e Natomas Levee Improvement Program by Sacramento Area Flood
Control Agency (SAFCA) (SAFCA, 2011)

e Folsom Dam Joint Federal Project to improve the ability of Folsom
Dam to manage large flood events by allowing more water to be safely
released earlier in a storm event, leaving more storage capacity for
capturing peak inflow (Reclamation, 2009)

e Levee improvements along the American and Sacramento rivers to
safely pass a flow rate of 160,000 cubic feet per second (cfs) under the
American River Common Features Project (SAFCA, 2011)

e Marysville levee improvements
e Authorized elements of the Sacramento River Bank Protection Project

e Feather-Yuba F-CO by the Yuba County Water Agency (YCWA),
DWR, the National Oceanic and Atmospheric Administration, and
USACE (YWCA, 2008)

This approach does not include any systemwide reconstruction or upgrades.

No ecological or habitat restoration projects would be implemented; routine
maintenance would continue.
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7.3 Preliminary Approach: Achieve State Plan of
Flood Control Design Flow Capacity

This approach focuses on reconstructing existing SPFC facilities
throughout the system so that the facilities can reliably accommodate
established project design flows or design water surface elevations. This
approach was formulated to address legislation that required DWR to
consider structural actions necessary to reconstruct SPFC facilities to their
original design standards (CWC 9614 (g)). It also addresses requests from
stakeholders to consider reconstructing the existing flood management
system in place, or without major modification to facility locations. This
approach does not consider improving SPFC facilities to carry floodflows
greater than project design flows, nor enhancements (to levee height, width,
or footprint, for example) that exceed current design standards.

7.3.1 Description

The Achieve SPFC Design Flow Capacity Approach includes major
remedial actions (facility reconstruction of and modifications to SPFC and
appurtenant non-SPFC facilities) to address medium- and high-threat
factors identified in the FCSSR (DWR, 2011). Medium- and high-threat
factors are those judged to pose the most significant potential threat to
SPFC facility integrity. These factors include levee freeboard, levee
geometry, structural instability, and seepage, as well as channel capacity to
convey design flows. To address these threat factors, this approach includes
remediation of approximately 170 miles of urban SPFC levees and 1,400
miles of non-urban SPFC levees. This approach includes remediation of
non-SPFC urban levees, as it is recognized that non-SPFC levees can affect
flooding within the SPFC Planning Area.

Figure 7-3 illustrates the general locations where some type of levee
remediation would be needed to convey SPFC design flows, based on the
DWR Levee Evaluations Program ULE and NULE overall hazard
classifications and categorizations, respectively. Levees shown as purple
(higher concern) or orange (medium concern) on the map generally display
more performance problems than those shown in green (lower concern),
and require remediation to safely convey SPFC design flows. Remedial
actions would include the following:

e SPFC levees would be reconstructed or modified to address identified
adverse geotechnical conditions and provide a high reliability of
accommodating design flows.

e In locations where the current top-of-levee elevation is less than the
design water surface profiles with design freeboard, or where the
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channel capacity is less than the stated design flow capacity, levee
height would be raised to achieve design freeboard.

Remedial actions would include different types of stability and seepage
berms, cutoff walls, rock slope protection, increasing levee height and/or
geometry, and replacement levees needed for the system to convey design
flows. Under this approach, the O&M of existing reservoirs, weirs,
bypasses, and other structures within the flood management system would
continue as under current conditions.
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7.3.2 Approach Formulation

7.0 Preliminary Approaches

Under this approach, identified threat factors that adversely affect the
ability of the system to safely convey design flows would be addressed via
structural methods within the existing facility footprint (in-place
reconstruction), where feasible. Overall levee hazard classifications and
categorizations for urban and non-urban levees, respectively, are shown in
Figures 7-4 through 7-6, based on results from the DWR Levee Evaluations

Program. Note that the ULE and
NULE results are not comparable
because of different
methodologies applied for urban
and non-urban areas.® The ULE
and NULE projects are meeting a
similar purpose, but urban levees
are undergoing a more
comprehensive evaluation
because of public safety
considerations for densely
populated areas. No changes in
reservoir operations rules or in
the way existing weirs and other
control structures operate are
considered as part of this
approach.

Urban Levees protect densely populated areas

! The ULE Project is evaluating urban levees against current design criteria. The NULE
Project is evaluating non-urban levees based on systematic, consistent, and repeatable
analyses that correlate geotechnical data with levee performance history, and not relative

to design criteria.
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7.0 Preliminary Approaches

To address identified medium- and high-threat factors, the following
approaches apply:

Levee Crest Elevation (design freeboard) — In locations where
current top-of-levee elevations are higher than, or equal to, design
water surface profiles with design freeboard, repairs would be made,
where necessary, to address geotechnical and stability factors to
accommaodate the design profile with high reliability. No increases in
levee crest elevation would be considered for these locations. In
locations where the current top-of-levee elevations are less than design
surface profiles with design freeboard, or where channel capacities are
less than stated design capacities, levee raises would be needed to
correct for inadequate freeboard. Results of the levee freeboard check
conducted by the ULE and NULE projects are described in the FCSSR,
Appendix A, Section A-2, and shown in Figures 7-7 through 7-9.

Levee Integrity — The ULE and NULE projects assessed
approximately 350 miles of urban and 1,200 miles of non-
urban SPFC levees, respectively, and over 500 miles of
appurtenant non-SPFC levees. During the preliminary
analysis phase and final screening phase of the ULE
Project, analyses were conducted to assess the
performance of urban levees against identified
performance criteria for freeboard, levee geometry, steady-
state seepage, and steady-state stability. During Phase 1 of
the NULE Project, non-urban levees were assessed for
potential for failure from under-seepage, through-seepage,
slope stability, and erosion. Results of these assessments
for each threat factor are documented in Section 4 of the

Appurtenant Non-SPFC
Levees

Approximately 120 miles of
urban, and 400 miles of rural
non-SPFC levees were
assessed. These levees are
generally located immediately
adjacent to or opposite SPFC
levees such that their function
might directly impact that of the
SPFC levee system.

FCSSR (DWR, 2011a). Based on the ULE hazard classifications and

NULE hazard categorizations, levee remediation would be
recommended as follows:

- Urban Levees — Levees with hazard classifications of marginal in
meeting criteria (MG) or do not meet criteria (DNM) would be
recommended to undergo remediation for medium- and high-threat
factors. Levees with a hazard classification of lacking sufficient
data (LD) would be recommended for further analysis to determine

if remediation is required.

- Non-Urban Levees — Levees with hazard categorizations of
moderate or high would be recommended to undergo remediation

for medium- and high-threat factors. Levees with a hazard

categorization of lacking sufficient data would be recommended for

further analysis to determine if remediation is required.

June 2012
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7.0 Preliminary Approaches

7.3.3

Types of remedial actions that could be employed to address identified
medium- and high-threat factors are listed in Table 7-2. Remedial actions
for through-seepage, under-seepage, slope instability, and erosion include
constructing different types of stability and/or seepage berms, cutoff walls,
rock slope protection, and replacement levees.

Approach Elements

Table 7-2. Remedial Actions to Address Identified Medium- and High-
Threat Factors

Levee Threat Factor
Remedial Action Through- Under- . _
Seepage Seepage Instability Erosion
Drained stability berm ° [
Seepage berm °
Combination drained stability and seepage ° ° °
berm
Conventional soil-bentonite slurry wall (up ° °
to 70-foot remediation depth)
Deep soil mixing wall (greater than 70-foot ° °
remediation depth )
Rock slope protection °
Replacement levee ° °
Standardized details were developed for each remedial action to be used as
building blocks that could be employed separately or combined with others
to provide complete remediation for any set of circumstances. For
additional details on this methodology, see Attachment 8J: Cost Estimates.
Proposed remedial action quantities for medium- and high-threat factors
affecting SPFC urban and non-urban levees are summarized in Tables 7-3
through 7-6.
Table 7-3. Summary of Proposed Remedial Action Quantities to
Achieve SPFC Design Flows for SPFC Urban Levees in Sacramento
River Basin
Hazard S(l]onaaelnt Struc'gural Eros?on Freebpa_rd Oth_er_
Classication | Length | Repetialion Remesiaton  Remediaton | Repeciator
(miles)
DNM 37.2 23.3 2.7 13.6 0
LD 1.4 0.4 1.0 0
MG 2.0 0.6 0 0
Total 40.6 24.3 2.7 14.6 0
Key: MG = marginal

DNM = does not meet criteria
LD = lacking sufficient data

June 2012
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Table 7-4. Summary of Proposed Remedial Action Quantities to Achieve SPFC
Design Flows for SPFC Urban Levees in San Joaquin River Basin

Hazard S(;rontqa;nt Structural Erosion Freeboard Other
Classification Lgn th Remediation | Remediation | Remediation | Remediation
(milgs) (miles) (miles) (miles) (miles)
DNM 69.0 8.4 0 60.6 0
LD 0 0 0 0 0
MG 0.9 1.0 0 0 0
Total 69.9 9.4 0 60.6 0

Key:

DNM = does not meet criteria

LD = lacking sufficient data

MG = marginal

SPFC = State Plan of Flood Control

Table 7-5. Summary of Proposed Remedial Action Quantities to Achieve SPFC
Design Flows for SPFC Non-Urban Levees in Sacramento River Basin

. Freeboard/
Structural Erosion
Hazard Total Segment o S Geometry
. . Remediation Remediation o
Categorization Length (miles) : . Remediation
(miles) (miles) .
(miles)
Moderate 262.2 156.1 72.5 102.6
High 440.9 391.3 201.9 165.8
Lacking Sufficient
Data 40.1 23.9 0.0 23.1
Lacking Sufficient
Data (Low or 13.9 10.1 0.0 10.6
Moderate)
Lacking Sufficient
Data (Moderate or 18.9 13.9 4.0 8.4
High)
Total 776 595.3 278.4 310.5
Key:

SPFC = State Plan of Flood Control
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Table 7-6. Summary of Proposed Remedial Action Quantities to Achieve
SPFC Design Flows for SPFC Non-Urban Levees in San Joaquin River
Basin

Total . Freeboard/
Structural Erosion
Hazard Segment L L Geometry
. Remediation | Remediation o
Categorization Length . : Remediation
: (miles) (miles) :
(miles) (miles)
Moderate 22.3 9.1 6.4 0.6
High 89.7 62.0 31.8 6.7
Lacking Sufficient
Data 0.0 0.0 0.0 0.0
Lacking Sufficient
Data (Low or 11.8 3.7 9.5 0.2
Moderate)
Lacking Sufficient
Data (Moderate or 1.1 1.1 0.0 0.0
High)
Total 124.9 76.0 47.8 7.5
Key:

SPFC = State Plan of Flood Control

7.3.4 Approach Assessment

Based on an initial assessment, the Achieve SPFC Design Flow Capacity
Approach is estimated to cost approximately $19 billion to $23 billion and
take 30 to 35 years to implement. This approach would provide an
approximate 43 percent reduction in annual flood damages compared to
current conditions by correcting identified problems and reconstructing
(but not enhancing) SPFC facilities.

This approach would improve the reliability of SPFC facilities compared
with existing conditions. Since the original designs did not consider
geotechnical and other risk factors addressed by current engineering
criteria, reconstruction would significantly improve reliability of the levee
system and the LOP provided by the SPFC over that of existing conditions.
However, the LOP would be highly variable throughout the system and not
linked to the land uses at risk within the floodplain.

Investments in SPFC reconstruction would initially reduce SPFC O&M
costs. However, the long-term cost to maintain the system would remain
high (similar to current conditions) because reconstruction alone would not
address chronic erosion, sedimentation, and other geomorphic conditions
inherent to the current system configuration. Consequently, this approach
would only partially contribute to the goal of improving O&M.
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Details regarding environmental, physical, economic, and life safety
assessments of the approach are given below.

Achieve State Plan of
Flood Control Design
Flow Capacity
Approach

Reconstruction of
approximately 1,600 miles of
levees.

Reconstruction of levees in
their current footprint to
safely pass design flows
would contain more
floodflows within channels,
thus increasing peak
floodflows and stages
throughout the system.

Reduction of 47 percent in
annual flood damage
estimates, including structure
values and contents and
crops.

Estimated capital costs
higher for the Sacramento
River Basin because of the
greater number of levees in
the basin.

Flood Stage Assessment

As mentioned previously, the Achieve SPFC Design Flow
Capacity Approach would correct identified problems and
reconstruct (but not enhance) SPFC facilities. This approach
would improve the reliability of SPFC facilities over existing
conditions. Since the original designs did not account for
geotechnical problems now known to exist for many levees
and their foundations, reconstruction would significantly
improve reliability of the levee system and the LOP provided
by the SPFC over existing conditions.

This approach would improve the structural integrity of SPFC
facilities throughout the system over No Project. However,
SPFC facility reconstruction investments would not increase
the performance intended by the SPFC over that provided
when originally constructed, nor would the investments
provide a uniform level of flood protection to any given region
or land-use type. Levels of flood protection would continue to
vary throughout the system and not all urban areas would
achieve the targeted urban level of flood protection as defined
in CWC 9602(i).

In some instances, upstream levee reconstruction would result
in increased peak flows or stages downstream (see Figures 7-
10 and 7-11). Without additional mitigation actions, the level
of flood protection in some downstream areas would decrease
over current conditions. Consequently, this approach would
only partially address the primary CVFPP goal of improving

flood risk management.

Physical assessments of the Achieve SPFC Design Flow Capacity
Approach were documented in the 2012 CVFPP Supporting
Documentation, Technical Documentation. Assessments included
hydrologic modeling; reservoir operations modeling; hydraulic riverine,
estuarine, and floodplain modeling; and levee performance.
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Environmental Assessment

Because the footprint and operation of SPFC facilities would remain
largely unchanged under this approach, opportunities to integrate
environmental restoration would be limited (e.g., waterside berms or
incorporation of native vegetation into erosion prevention measures along
existing levees) and would not result in restoration of ecosystem functions
on a systemwide scale. Therefore, existing conflicts between
environmental stewardship and levee maintenance practices would
continue to hamper the improvement of ecosystem conditions and public
safety. There would also be few opportunities to incorporate groundwater
recharge or other water-related benefits. Consequently, the approach
would have only a minor contribution to the supporting goals of promoting
ecosystem functions and multi-benefit projects.

Economics Assessment

Economic assessment for the Achieve SPFC Design Flow Capacity
Approach resulted in an initial investment estimate of approximately $19 to
$23 billion for correcting identified problems and reconstructing (but not
enhancing) SPFC facilities. Investments in SPFC facility reconstruction
would initially reduce SPFC O&M costs. However, the long-term cost to
maintain the system would remain high (similar to current conditions)
because reconstruction alone would not address chronic erosion,
sedimentation, and other geomorphic conditions inherent to the current
system configuration. Consequently, this approach would only partially
contribute to the goal of improving O&M.

Figures 7-12 and 7-14 show the expected annual damages (EAD) for
structure and contents, crop, and business losses for the Achieve SPFC
Design Flow Capacity Approach compared with No Project for the
Sacramento and San Joaquin river basins, respectively. The change in
expected damages under the SPFC Design Capacity Approach compared to
No Project for the Sacramento and San Joaquin river basins is presented in
Figures 7-13 and 7-14, respectively. For both basins, EAD will be reduced
significantly compared with No Project.
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Figure 7-14. Change in Expected Annual Damages for the Sacramento River
Basin Under the Achieve State Plan of Flood Control Design Flow Design Capacity
Approach Compared to No Project

June 2012
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