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The California Departrnent of Water Resources and U5, Army Corps of Engineers developed
Cafifornia’s Flood Future to provide the first look at statewide exposure to flood risk, and
to identify and address the barriers to improved flood managerment. Information for this
comprehensive report was received from 142 local agendes throughout California, as well
as State and Federal agendies.

The findings here are relevant to all Californians. All 58 counties have declared a flood
disasterin the past 20 years, and one in five Califarnians live in a floodplain. With millions
of people and $580 billion in assets exposed to flood risk, California faces an unacceptable
threat to public safety, to the State and national economies, and to vital environmental
resources,

The State of California and the U5, Arrny Corps of Engineers have worked for decades

to reduce the risk and consequences of flooding in California. Likewise, rmany local
agencies have taken significant steps to reduce the flood risk in their cormmmunities. Flood
managerment offidials agree that these impraovements prevented recent flood events
from becoming major flood disasters, but much maore still needs to be done. Bven with
this history of ongoing investrment and action by local, State, and Federal agendies, flood
risk continues toincrease due to population growth, increased environmental awareness,
climate change, and land-use practices.

The California Department of Water Resources and LS. Army Corps of Engineers developed
Cafifornia’s Flood Future based on these guiding principles:

* Floods cannot be entirely prevented. Flood managernent seeks to reduce the risk and
consequences of flooding to improve public safety, enhance environrmental stewardship,
and support econormic stability:

+ Multiple-benefit flood management solutions designed from a systemwide perspective
provide the most responsible use of public resources.

* Flood rnanagernent is a shared responsibility. Effective flood managerment is enhanced
by collaboration and partnerships armong public agendes at all levels (local, State, Federal)
and across geographic boundaries,

* Public agendies must achieve sustainable solutions while making risk-informed dedsions

for flood managerment that will be durable across a spectrum of variables, including
climate change.

A catastrophicflood eventin Californiais only a matter of time. Preventing the

consequences of disastersis a more cost-effective and responsible strategy than recovering
fromn disasters. Cafifornia’s Flood Future presents a thoughtful ook at the issues involved,
and recornrmendations for the path forward.

THE PATH FORWARD

I Results

The recormnmendations outlined in California’s Flood Future are designed to deliver
rmeasureable results to achieve public safety, environmental stewardship, and economic
stability. These indude:

* Reduced risk and consequences of flooding,

* Informed dedisions for flood risk made by policy leaders and the public

* Protected ecosystemns and preserved floodplain functions.

* Multiple benefits delivered for projects funded by State and Federal agendes.
* |mproved flood managerment governance and policies.

* |dentification of statewide investrnent priarities.

+ Suffident and stable funding for flood management,

California’s future depends on elected officials,
stakeholders, and agencies at every level of
government working together to improve public
safety, enhance environmental stewardship, and
achieve economic stability.

o Public Safety

v Environmental
MGUET]]

v Economic Stahility
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THE PATH FORWARD

A foundation of alignment among public agencies

charts the path to success.

Flood management is at a crossroads. Either we continue down the path of fragmented
planning, unreliable funding, and narrowly focused projects, or we Use an integrated water
rmanagerment (Wh) approach to flood management that provides more benefits, sufficient
and stable funding, broad support, and improwved public safety.

Inaction could result in flood consequences of catastrophic proportions, risking lives and
jeopardizing property and environmental resources.

Asdescibed in the recormmendations, the path forward to effective results is charted using

toals, plans, and actions,

I Tools

Improved information and understanding leads to enhanced public safety and other
WM benefits. The tools described in the recommendations, such as flood risk assessrments,
should be implernented in the short term while longer-terrn actions are pursued.

B Plans

Flood management solutions must be developed using an WM approach. Fegional
planning must be part of statewide planning for policy and investrent priorities. Regional
flood ranagernent planning areas and forums must be established to:

* (Overcome perceived or real institutional barriers

* Reduce the regulatory and administrative burden to cperate, maintain, and irmprove flood

infrastructure
* Develop multiple-beneflt solutions

I Actions

Agencies throughout the state should strive for alignm ent on governance and policies
for flood management. Agency alignment will make the best use of limited tirne, money,

and staff resources.

Financial investment priorities and sustained funding must be established. Public
agendies at every level must work together to develop and pursue both short-term and
long-term sustainable finandng to support flood managerment that uses an W approach.

Tools
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INTRODUCTION

All 58 California
counties have
experienced at
least one major
flood eventin
the last 20 years,
resulting in loss
of life, and billions
of dollars in
damages.

California is at risk for
catastrophic flooding.

More than 7 million people and $580 billion in assets {crops, buildings,

and publicinfrastructure) are exposed to the hazards of flooding in
California.

Even with a history of continuing investrent and action by local, State, and Federal flood

rnanagenent agencies, residual flood risks existin every California county. Residual risk is the

likelihood of damage or other adverse consequences remaining after flood management
actions are taken. No one is 100 percent protected from flooding. Here are the facts:

* Unein five Californians lives in an area exposed to flood risk,

* Flooding in California has resulted in the loss of hundreds of lives and billions of dollars
in darmages.

* Flooding occurs in almost all parts of California.

» (alifornia’s diverse geography contributes to the state's significant flood risk. In many
California regions, peak flows — the largest volume of water flowing per second through
a water systern — occur in a very short timeframe, which spells disaster.

* The number of flood insurance policyholders in California has almost tripled since 1982,
in part because of the increase in the number of structures located in floodplains and
other factors. (Federal Emergency Management Agency, Mational Food Insurance
Program, BureauMET, 2012),
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RECOMMENDATIONS

Establish sufficient and stable funding
mechanisms to reduce flood risk.

The backlog of identified flood management projects s primarily due to lack of funding, which
puts the State’s economy, environmenial resources, and millions of people at risk. Prioritizing and
communicating food man agement investment needs will help generate support for ingeased
funding. Sustained investrneant in California’s flood managament systems can help avoid mudh
larger future costs for food recovery:,

Goal: Funding to implerent planned and future flood management programs and
projects in California.

Strategies:

» Assess the applicability of all potential sources and propose new options
to provide sufficient and stable funding for flood managem ent.
Local and State flood management partners can work together to propose changes
or alterations tolocal funding methods. For exarmple, changes to aurrent law
(e.g., Proposition 218 - 1996 Right to Vote on Taxes Act) could include redassification of
flood rmanagernent agendes as exempted public safety utilities. Regional assessment
districts can be established where needed to support flood management.

* Improve and facilitate access to information about State and Federal funding
sources.,
Develop a central online resource catalog that describes the different funding programs
and provides guidance tolocal agendies on how to apply for funding.

* Increase funding for flood m anagem ent projects.
Local and State agendies must work together to advocate for sufficient and stable funding
for regionally based integrated water management projects,
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RECOMMENDATIONS

Increase collaboration among public agencies
to improve flood management planning,
policies, and investments.

Californiahas more than 1,300 agendies with direct responsibilityfor flood management. This
complex govemance situation makes agancy coordination fragmented and dift cult. Califomia’s
flood and water managament agencies oversee operation, maintenance, and improvement

of vital infrastructure facilities within agency boundaries. This traditional *silo” approadh is
Inefhiciant and expensive. Improved agency collaboration and alignment will provide avariety

of benefits, including: fostering innovat ive solutions to problams; improving planning and
permitting processes; developing high-value multiole benefit projects; and prioritizing investment
needs,

Goal: Improved coordination and alignmeant between local, State, and Federal public
agendes, providing increased effectiveness and effidiency in all aspects of flood
rnanagement.,

Strategies:

+ Establish regional working groups to foster efficient permitting, planning,
and implementation of flood managem ent projects.
Local, State, and Federal agendies must work together to develop solutions and
waork through regional issues. Agendies can work together to incentivize participation
of resource agendesin regional working groups that focus on planning and implementing
flood managerment projects. These working groups would provide a forurm to pricritize
projects, facilitate discussions about permitting, and address regional issues.

* Provide funding and in-kind credit programs for regional planning.
State and Federal agendies can setfinandng program guidelines to encourage local
agendes to collaborate on multiple-beneft projects. Funding programs could be
realigned to direct more funding toward multiple-benefit or watershed-based projects.

* Develop a methodology to prioritize and im plem ent flood management
investments.
urrent funding criteria and processes are cornplex and hamper the development and
implermnentation of priority projects. A new methodology should be developed and used
by local, State, and Federal agendies to establish investrnent priorities across the state.
Alignment armong aurrent and future local, State, and Federal resources is needed
toimplement priority flood projects and programs.
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INTRODUCTION

The impacts of a major flood would be devastating
to California and to the nation.

In addition to tragic loss of life, floodingin California can have a serious impact on the State’s
economy and environrmental resources,

As one of the world's largest econornies, a major flood in California will have
an unprecedented impact on the national economy as well.

YWhen California floods:
» Critical infrastructure is dam aged and could be out of service for long periods.

» At risk are interstate highways, airports, ports, and transit fadilities; gas and electric
utilities; and military installations.

Vital services become isolated or are closed.

» (Communities suffer and public funds are depleted when necessary facilities, such
as hospitals, police and fire stations, schools and public infrastructure, are flooded.

Jobs are lost or put at risk when businesses are distributed or closed.
* Vast areas of agricultural lands become unproductive, possibly for long periods.

» Floodedfarrnland could hawve major impacts on local business, national food
supplies, and the state's economy.

+ Water supplies and water quality are affected.

» Flood events damage dritical regional water supply and wastewater
treatment facilities.

» A catastrophic levee failure in the Sadamento-5an Joaquin Delta would endanger
a rajor source of water supply for 60 percent of California residents and for
a portion of the State’s vital agricultural industry

All Californians,
regardless of
whether they live
in a floodplain,
would be
impacted by
catastrophic
flooding.
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INTRODUCTION

What would it
cost torecover
from a major
flood event
in one of
California’s
urban regions?

With rmany more
people and
structures per
square mile in
alifornia’s urban
areas, California
would likely see
much higher
recovery Costs
frorn a rajor
flood than
the $110 billion®
that has been
spent on recovery
frormn Hurricanes
Katrina and Rita.

*ong ressional
Budget ffice, 2007

-

We must take action. Now.

We must invest now to help prevent flood disasters and to reduce
the impacts of flooding, or we will spend billions more - and face the
consequences of loss of life, livelihoods, and ecosystems - to recover
from inevitable flooding.

Major flood events in the country’s recent history provide important lessons for elected
and appointed public offidals.

The financial investrmentin flood managernentis a small percentage of the economic
immpact of a major flood, and an equally smnall percentage of the money spent recovering
from a rajor flood

Research for Cafifornia’s Flood Future identified the immediate
need for rmore than $50 billion to complete flood management

irnprovements and projects. These flood managerment projects

include maintenance projects and other identified actions.

The research also indicated the need for substantial additional
funding to complete flood risk assessments throughout the state,
and to conduct flood managernent improvernents based on the
assessments,

Sufficient andstable capital
investment in flood management

must become a public policy priority.
More than

S100B

Estimated
additional capital
investm ant
needed for flood
management
projects.

More than
S50B

Estimated capital
investment
neaded for

currently
identified
projects from
local, State, and

Federal agencies.
S11B :

Capital investment
in California flood
m anagement projects
in the last decadea,
including funding
from bond measures.

5 | DRAFT | Califernia’s Fosed Future Highligh t= | Becommendations for Managing the Statet Flood Rik

RECOMMENDATIONS

Implement flood management from regional,
systemwide, and statewide perspectives to
provide multiple benefits.

Historically, flood management projects have primarily been developed on a site-by-site

basis. This approach does not consider Califomias complex requlatory, permitting, and water
management environment. It is important for flood management agencies and water agencies
to work together to develop regional solutions that produce integrated benefts,

Goal: Agencies at all levels of government use an integrated water managermeant (WA
approach for flood rmanagemment.

Strategies:

* |dentify regional flood planning areas.
Establish spedific regions for flood rmanagernent planning throughout the state,
Boundaries could be watershed based, systernwide, and consistent with existing State and
Federal agency boundaries, including existing Integrated Regional Water Management
(IFWKAY Flan funding areas. IFWM is the application of W principles on a regional basis in
California.

* Prioritize flood m anagem ent projects in each region.
Regional pricrities for flood managernent actions can foster MM actions and make the
best use of funding.

* Expand State and Federal processes for developing, funding, and im plem enting
flood managem ent projects with an integrated approach in each region.
Encourage andincorporate project components that achieve a broad range of objectives,
including risk reduction. Develop common terminology for State and Federal programs to
help grantors and grantees understand WM projects.

* Improve coordination between programs and entities for water management and
flood managem ent planning.
State and Federal funding requirements must indude coordination between flood
rnanagernent and water managerment programs.

* Link funding to an IWM approach.
Incentivizing an Wi approach with State and/or Federal funds will encourage local
agendes to consider systernwide, multiple-beneft projects when developing options
for flood ranagement,
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RECOMMENDATIONS

Encourage land use planning practices that
reduce the consequences of flooding.

Development in Calfomiahas ihareased in areas that are at risk for flooding. Some local land use
agencies expearien ce pressure to foster economic growth by approving development in areas with
high exposure to floods,

Goal: Reduced risk to people, property, and econormies in floodplains,

Strategies:

* Work with organizations that represent flood management and land use
professionals to develop planning principles that will help decision makers
determine if property is at risk for flooding.

Fromote these principles as "best managernent practices” to increase wise land use
planning.

* Facilitateregular coordination at all levels among land use planners, resource
managers, floodplain managers, and em ergency response managers.
Coordination arnong planners, flood rnanagers, resource managers, and emergency
response managers can help to reduce impacts of flooding and improve public safety.

* Link funding for flood managementimprovements toimplementation of best
m anagem ent practices for floodplain management.
Fiscal incentives can help improve land use planning to reduce risks to people and
property, as well as to maintain and restore natural functions of floodplains.
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INTRODUCTION

Short-term and long-term solutions are necessary.

Although it will take many years to reduce flood risk to acceptable levels, elected and
appointed officials at all levels must take steps now to reduce risks, and to lay the
groundwaork for long-term solutions.

S5om e short-term actions do not require substantial additional financial resources:

* Land use planning and dedsonmaking rust consider flood management. This indudes
limiting developrnent in floodplains.

* Federal and State agendes must improve planning and permitting processes to allow
critical flood management planning, implementation, operations, and maintenance
actions to proceed.

* Flood rmanagernent projects must be broadened to deliver multiple benefits such as
environrnental and water supply benefits.

* Ongoing public agency outreach programs must inform policyrnakers at all levels
of gavernrment about the risks and consequences of flooding.

Long-term solutions requireimmediate attention:
* Suffident and stable funding mechanisms must be developed toinvest in public safety.

+ Public funding for flood managerent requires alignment among public agendies
to deliver the rost efficient and economical multiple-benefit projects.

Flood management using an Integrated Water
Management approach

Integrated Water Managerment (WM is a strateqic approach that combines spedfic flood
rnanagernent, water supply, and ecosystern actions to deliver multiple benefits.

An WM approach promotes systern flexibility and resiliency to accornmodate changing
conditions such as regional preferences, ecosystern needs, dimate change, flood or drought
events, and finandng capabilities.

Using an "W approach isnot a one-time activity, Long-term commitrments and alignment
among the responsible public agendies is necessary to create sustainable, affordable water
resources systems.

Achieving agency alignment and regional collaboration can be a challenge, as an W
approach requires striking a balance between sometimes competing objectives. However,
using an Wh approach can provide broader stakeholder support, faster project completion,
and access to additional funding sources.

Seven recormnmendations were developed to achieve this vision for flood managernent.
The recommendations can be found on page 21,

The current
economic and
eCosystern
conditions rmake
it more irportant
than ever for all
public agendies
touse an W
approach to
short-term
and long-term
planning,
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UNDERSTANDING THE SITUATION

Information for the California’s Flood Future was
provided by 142 local agencies located in all 58 counties,
as well as by State and Federal agencies.
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RECOMMENDATIONS

Increase support for flood emergency
preparedness, response, and recovery
programs to reduce flood impacts.

Flood emergency management s a cost-effective, non-structural tool to reduce food risk. Flood
ernargen oy preparedness, response, and recovery are often fragment ed betweean local agencies
within aregion and evenwithin different departments of a single agency. Funds foremergency
planning are often reduced during difficult or contracting budget cycles,

Goal: Effective and cornprehensive flood emergency preparedness, response, and recovery
at all levels of government.

Strategies:

* Provide funding specifically for increased coordination among responders, facility
m anagers, planners, and representatives of State and Federal resource agencies
to improve readiness,

Pre-event coordination improves emergency preparedness by identifying and reinforcing
areas of expertise, available resources, and planning agreement.

* Develop or improve Flood Emergency Management Plans.,
Consistent emergency plans based on the State Ernergency Managernent Systern will
help local responders work together to solidit and accept State and Federal assistance
during emergendies.

* Conduct flood emergency preparedness and response exercises statewide and
increase participation among public agencies at all levels in flood-fight training.
Reqular training, tabletop drills, and functional exercises are necessary parts of disaster
preparedness.

* |dentify data and forecasting needs for emergency response and water
m anagem ent.
Accurate and timnely forecasts for flood events can increase warning time, save lives, and
reduce property darnage, Additional data will help irmprove the readiness and response
to floods.
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RECOMMENDATIONS UNDERSTANDING THE SITUATION

Local agencies speak out

The California Department of Water Resources and the LLS. Armmy Corps of Engineers
developed California’s Flood Future: Recormmendations for Managing the State’s Flood Risk.
Cafifornia’s Flood Future contains the first comprehensive ook at flooding throughout the
state and presents recommendations to irprove flood managerment in California,

Increase public and policymaker awareness
about flood risks to facilitate informed
decisions.

Policymakers and the public have varying levels of understanding about the risks and
consequences of Rooding. Hitorically, they have made decisions that lead to putting people

and property at increased risk. Research used to develop this document indluded soliciting information from local, State,

and Federal agencies throughout California. More than 140 public agendies responsible
for flood management provided information used to describe problems facing flood

Goals: Local, State, and Federal offidials support palicies, programs, and finanding
rnanagement and develop recommended solutions.

strategies to reduce flood risk in California. California voters support funding mechanisms
toreduce flood risk, California residentsin flood-prone regions support local flood The research findings are alarming.

preparedness efforts and develop personal preparedness plans, * Different methodologies and inadequate data make risk assessment complex and
. costly to complete.
Strategies: Y P
* Develop consistent messaging of local, State, and Federal initiatives for public
awareness of flood risks.
Fublic agendes using cornmon language and outreach tools will help avoid public
confusion and will maxirmize limited inandial resources.

* Public understanding of flood risk is inadequate. If residents are even aware that they
live or work in a flood-prone area, they usually donot understand that flood managernent
fadilities do not provide 100 percent protection for public safety.

* Emergency preparedness and response does not always receive necessary funding
in all regions in the state. Residents depend on first responders to have the personnel,
expertise, and equiprment necessary to do their jobs, espedally during community-wide
dizasters,

* Provide State and Federal outreach program tools, templates, and other resource
m aterials to local agencies.
Sharing resources saves time and money, and will fadlitate public awareness efforts

in many regions. Sharing resources will foster consistency among outreach programs. * Land use decisions may not adequately prioritize public safety. Uninformed residents

and palicyrnakers can make dedsions that put people and property at increased risk.
* Catalog, provide, and promote online information resources about flood risk I PHEPEop Property

programs, grants, and other related topics.
Aot of inforrmation is available online about flood rmanagement, including data, case

* Flood managem ent projects are not prioritized from a systemwide or multiple-
benefit perspective. State and Federal flood management funding has traditionally been
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studies, budget information, and planning tools. Making agendies aware and providing
easy access to this inforrnation will irnprove flood managerment at all levels of government.

* Shareresearch data and other inform ation between public agenciesin a timely
fashion.
Sharing inforration fosters collaboration and cooperation between agendies, which helps
save fime and money as regional plans and projects are developed.

1

How to

M Survive
livinﬁwm’ e atsu riami
Koo voar Flond REK o e ey

ADMEOWNER'S
GUIDE

FORK FLOOD,
DEBRIS,

AND EROSHON
CONTROL

i

[ nypHotHat

i £ 3

ARE You Presugen
ForA Fuooo|y

i Vi e el o

Living
wdhin
Leveen

pravided to narrow-benefit, local projects.

Flood managem ent responsibility is fragmented. Responsibilities for planning,
adrinistering, financng, and rmaintaining flood managerent fadlities and emergency
response programs are usually spread armong several agendies,

Delayed permit approvals and com plex permit requirem ents are obstacles to flood
risk reduction. Many agendies wait years for permits, resulting in poarly maintained
projects and missed funding opportunities for new projects.

Lack of reliable, sustained funding puts California at significant risk. Inadequate
funding for flood ranagerment maintenance, operations, and improvernents makes flood
risk reduction difficult or impaossible for many local agendes.
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UNDERSTANDING THE SITUATION RECOMMENDATIONS

Flooding in California Conduct regional flood risk assessments to
Flooding occurs in all regions of the state. better understand statewide flood risk.

Flooding varies according to the complexities and diversity of the physical features Identifying flood risks is an import ant first step toward reducing risk and priontizing food

of the landscape, weather, clirmate, and hurman manipulations of the land (e.g., regional management infrastructure needs in California; however, few detailed risk assessments have been
demographic differences, in part due to historical settlement patterns, land use requlations, completed. This often causes agencies to default to overly simplistic methods or leave their flood
and economic drivers). In addition, flood warning times vary across the state, with longer risk undetermined. Several complexmethods are currently used to assess flood risk, which results
lead times for slow-rise flooding and often little to no lead time for flash flooding. in confusion and inconsistent assessment of risk. A consistent method of assessing risk would be

Flooding can affect California at different times of the year and in different forms— more cost dfective andresult in better understanding of risk

from stormwater flooding in urban areas to alluvial fan flooding at the base of hillsides.
Rivers and streams flood in different ways—from fast-rmoving flash floods in Southern
Califarnia to slow-rise deep flooding in the Central Yalley.

Goal: Consistent and locally appropriate assessments of flood risk to help local
governments make informed dedisions about pricrities for land use, emergendcy response,
ecosystern functions, and flood management projects throughout the state,

The different types of flooding are shown on pages 11 and 12,

Flood management financing Strategies:

* |dentify regional methods and evaluate flood risk to prioritize areas where flood
risk exists.
Standard methods to evaluate flood risk in California must be identified for each region
of the state. Technical support for risk evaluations and data collection are needed
to support the efforts of local agendies.

Aside from the original planning for the Sacramento and San Joaquin river systerns, flood
risk rmanagernent in California has prirnarily focused on individual projects; often without
full consideration of life-cycle operations and maintenance costs, environmental impacts,
andincreased hazard exposure, Most rajor flood management projects have been a
partnership among the Califomia Departrnent of Water Resources, U5 Arrny Corps of
Engineers (USACE), and one or more local agendies, although rmany significant California
water projects have notrelied on Federal funds.

* Assistinidentifying regional flood risk reduction goals and corresponding
acceptable levels of residual risk throughout the state.
(aoals can be based on the nurmber of lives and arnount of property at risk, degree

Flood agencies throughout the state have curnulatively invested $11 billion in flood of urbanization, critical fadlities, flood types, and level of acceptable risk for the region,
rnanagement in the last decade, with ternporary financing from California’s Proposition 1F « Identify opportunities to restore or maintain natural systems.

and 84 bond funds accounting for most of this money. Flood risk evaluations should explore opportunities to restore or raintain the function
Research conducted for Cafifornia’s Flood Future identified flood management needs of existing natural systers,

of rmore than 550 billion, However, many regions rust still conduct basic flood hazard » Assist agencies in assessing the impacts of climate change and sea level rise.
analyses to identify potential flood projects. In addition toidentifying future projects, Climate change and sea level rise inforrnation must be developed for all areas of the state
significant annual costs are associated with the operations and maintenance of and made uniformly available to public agendes.

existing projects,

Flood managementin Californiais complex.

A nurmber of ongoing technical and planning effarts will impact flood and water
rnanagernent in California. The efforts listed here are led or funded by the State of
California unless otherwise noted by parenthesis,

» (alifornia Water Plan * Central Valley Flood Protection Plan

* |ntegrated Regional Water + (entral Valley Integrated Flood Management
Managernent Flans Study (USACE)

* Bay-Delta Conservation Plan * Climate Change Initiative

* [Deltalslands & Levees Feasibility * MNational Flood Insurance Program Remapping
Study (LUSACE) Effort (Federal Ernergency Managerment Agency)

* Delta Stewardship Coundil o alifornia Coastal Sediment Master Plan
Delta Flan (USACE)
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RECOMMENDATIONS

Recommendations for managing California’s
flood risk.

The recornmendations in Cafifornia’s Flood Future are consistent with the overall
Integrated Water Managerment (WM} approach. The foundation of the WM planning
approach isimproved agency alignment and interaction, which leads to agreement on
tools, planning activities, policy and investrment actions, and ultimately more beneficial
results.

The recornmendations in this docurment are directed to all local, State, and Federal agendies
with responsibility for one or more of the following: land use planning, flood managernent,
water resources, environmental habitat and ecosystem restoration, cultural and recreation
resources, agriculture, and public safety. These recommendations are intended to guide
discussions and encourage collaboration between public agendes, elected offidals,

and key stakeholders to achieve necessary policy reforms and program results. The
recommendations in this document are organized under the categories "Tools”, "Plans”,
"Actions”. They are cutlined here, and are described in rore detail on the following pages.

Tools

* Risk Assessments: Conduct regional flood risk assessments to understand statewide
flood risk,

* Flood Risk Awareness: Increase public and palicymaker awareness about flood risks
tofadlitate informed dedsions.

* Flood Readiness: Increase support for flood ermergency preparedness, response, and
recovery programs to reduce flood impacts.

Plans

* Land Use Planning: Encourage land use planning practices that reduce
the consequences of flooding.

* Regional, Systemwide, and Statewide Planning: Implernent flood management
from regional, systernwide, and statewide perspectives to provide multiple resources.

Actions

* Increase Agency Collaboration: Inaease collaboration among public agencies to
irnprove flood ranagerent planning, polides, and investrents, Actions also include
the infrastructure immprovernents and other innovations conducted by flood and water
managernent agendles.

= Establish Sufficient and Stable Funding: Establish suffident and stable funding
mechanisms to reduce flood risk.

o

"\ .
_ Plans Actions Results

+ FRisk Assessments « Land UsePlanning +  Agency Collabaoration ¥ Public Safety

+ Hood Risk Awareness + Redgional, Systermwide and  »  Sufficdent and Stable ¥ Ervironmental Stewardship

+ Food Readiness Statewid e Planning Funding ¥ Economic Stability
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UNDERSTANDING THE SITUATION

Flood Basics

Managing flood risk includes managing floodwater tkeeping floodwater away from people),
rnanaging floodplain resources (keeping people and assets out of the path of floodwater),
and protecting and restoring natural ecosysterns.

Several factors influence flood risk, including storm frequency, developrnent in floodplains,
and operations and raintenance of flood fadlities. & smaller flood that causes less damage
generally occurs more frequently than a very severe flood with much greater consequences.

Engineers, scientists, and floodplain managers typically define flood risk using these factors:

Hazard identifies the cause (flood) and frequency of the problem thow oftens).

Performance calculates how well existing systems function (e.g., flood
managerment systern inadequacy or failure).

Exposureidentifies who and what is impacted by flooding.

Vulnerability identifies level of exposure expected (i.e., how flooding adversely
affects people and property).

Any starm can
cause flood
damage. Large
storms, although
infrequent, can
have disastrous

consequences
Itis important to understand these factors because they help calculate the impact and cost  to entire regions.

of potential floods. Once cormputed, flood risk” is used to plan budgets for operations and
raintenance, and to set project pricrities. -

Consequence calculates impact of flooding in termns of lives lost and cost
(i.e., whatis the loss or darnage incurred from flooding).

While the 500-year and 100-year flood events are a simple description of the frequency
of flooding, a complete flood risk analysis must consider all of the above factors.

Two flood event levels* are commonly used for insurance and planning purposes.

500-Year Flood is a shorthand expression for a flood that has a 1in 500 probability

of occurring in any given year. This may also be expressed as the 0.2 percent annual .
chance flood.

100-Year Flood has a 1 in100 (or 1 percent) probability of occurring in any given year,

“Year Flood

*These levels indicate a percentage of proba bility and severity. It does notmean a flood only happens
every 100 of 500 years.

Slovr rise flooding aam ple
DRAFT | California’s Hood Future Highlight= | Pecommendations for Managing the State's Flood Rik | 10



UNDERSTANDING THE SITUATION THE SOLUTION

California’s variable flood conditions and risks require regional floo¢ Flood management solutions must be developed
using an Integrated Water Management approach.

The California Departrent of Water Resources and the LS, Army Corps of Engineers
are cormmitted to an Integrated Water Managernent (WM} approach and have started
to structure flood rmanagernent programs to support multiple-benefit projects.

The Integrated Water Management Approach

IWM is a strategic approach to planning and im plementation that combines specific
flood management, water supply, and ecosystem actions to deliver multiple benefits.

Tsunami Flooding
Duration of Flood: Minutes to hours

Time to Peak: “ariable
(hours to days)

Area Flooded: Coastal areas
Causes of Flood: Earthquake

'YWt relies on blending knowledge from a variety of disciplines, including engineering,
economics, environmental sciences, public policy, and public information,

This approach also promotes system flexibility and resiliency to accormmodate changing
conditions such asregional preferences, ecosystern needs, climate change, flood or drought
events, and finandng capabilities.

High Value, Multiple Benefits

The value of using an IWM approach isin the results—im proved public safety,
enhanced environmental stewardship, and statewide economic stability.

Engineered Structure
Failure Flooding

Duration of Flood: ‘/ariable

Time to Peak: NMinutes to hours

Area Flooded: Areas downstream
of engineered structure
fie, levees, darms) Engineered Structure

Causes of Flood: Failure Failure Flooding
of structures

Localized, narrowly focused projects are not the best use of public resources and might hawve
negative unintended consequences in nearby regions. The WM approach helps deliver maore
benefits at a faster pace, using fewer resources, than what is possible from narrowly focused
projects.

Regional Collaboration and Cooperation Are Necessary

Californians must think holistically to develop long-term, integrated approaches
to flood management.

Coastal Flooding
Duration of Flood: Sezsonal

Time to Peak: Hours to days Using an Wkt approach to meet flood managerment needs is not a one-time activity.

Area Flooded: Coastal areas, Coastal Flooding Efforts to reduce flood risk will require unprecedented alignment and cooperation among
bays, back bays, sounds, and public agendies, tribal entities, landowners, interest-based groups, and other stakeholders,
inlarnd tidal watereys . . . . . .

_ollaboration must address information gathering and other tools, palicies, planning,
regulations, and investrents.

Broader Access to Funding

Causes of Flood: Winter and
apring coastal storms, high winds,
stormsurges and high tides

i Sources

'!:E— = - One of the benefits of using an [WHA
Debris Flow Flooding Debris Flow Flooding approach is the potential to access ,
Duration of Flood: Hours funding sources that may not have been |
Time to Peak: Hours available tonarrowly focused projects,
Area Flooded: Areas downstream This is particularly important to achieving Scononidll
of denuded hillsides sufficient and stable funding for long- “Stability

: i term flood management, ' w

Causes of Flood: Heawy localized Potential Occurence by County J :

rairstorms on hillsides with charred
or denuded ground [ |absent [ Present [ Likely
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THEPFROBLEER

Funding is limited and increasingly

UNDERSTANDING THE SITUATION

1 management approaches.

Flood management unreliable.
agendies typically
lack a direct Funding sources typically drive flood managernent projects, rather
funding source than flood rmanagerment priorities driving funding. Additional
unlike water supply financing challenges include:
and wastewater Inconsistent and Insufficient Funding
agencies, which are  « Funding for flood managerment projects usualy increases following a flood disaster,
rate payer funded. and then gradually decreases.
* Floodmanagement budgets are espedially susceptible to reductions in dry-weather years
and econornic downturns,
30 * Flood managernent budgets generally do not adequately address full life-cycle operations

— [
pa b}

ANNUAL EXPENDITURES (2009, 5Billions)
pa

Flood

Water Supplhy
Wastew ater
tanagement

(Water and the California
Ecanoimy - Technical
Appendir, Public Palicy
fnsdituie of Californig,
2072)

and rnaintenance needs and environmental mitigation,

* The full costs assodiated with providing flood managernent or flood response may not be
considered by public agendies making land use dedsions.

* Existing state bond funding for flood management will be depleted by 2017, This funding
is being used primarily for critical repairs, early irmplermentation projects, and other high-
pricrity flood risk-reduction efforts, The bond legislation designated that the rmajority of the
funds be directed towards the Central Yalley.

Declining Local Resources

* Flood managernent agendes supported by local general funds must compete with
other public dernands for resources {j.e., water, sewer, transportation, parks, sodial services,
education, health services),

* Agendles that are partially funded through development fees or speda project assessments
can be limited by assessmentzone boundaries.

* The ability of flood rmanagernent agendes to fund projects, as well as operations and
maintenance, has suffered from public opposition to additional property-based assessments.

* Small agendies in rural or agricultural commrunities are often responsible for large areas
without the resources, tax base, or funding mechanisms to partner with Federal agendies or
apply for State grant funding.

* The costs of ongaing operations and rmaintenance on existing fadilities, along with rising
perrnitting costs, consume a large portion of local agency budgets, In addition, local
agency budgets are often unable to provide set aside replacerment funds for deteriorating
infrastructure,

Reduced Federal Cost Shares

* The US Army Corps of Engineers (USACE) process for identifying Federal interest in flood
risk-reduction projects has historically ernphasized damage-reduction benefits, while placing
less ernphasis on other project outputs, such as ecosysterm restoration, regional economic
developrnent, and other sodal benefits,

* (Constrained in Federal spending results in that USACE not being able to continue to fund
studies or ongoing projects at the same rate as it has in the past.

* Funding alarge number of studies and projects over long periods of time is ineffident, too
often resulting in delayed delivery and more costly products.
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Tulare Lake

Slow Rise Flooding
Duration of Flood: \Weaks

Time to Peak: Days

Area Flooded: Deepfloodplains
and low-lyving urban aress

Causes of Flood: Heawy
precipitation especially with snow melt

Flash Flooding

Duration of Flood: Hours

Time to Peak: Hours

Area Flooded: Steep slopes
and impermeable sufaces,
gz well 53 adjacent to local
streams and creeks

Flash Flooding

Causes of Flood: High-volume
rainstorms, thunderstorms,
or 2low-moving storms

South
Lahoxtan

Alluvial Fan Flooding
Duration of Flood: Hours
Time to Peak: Hours

Area Flooded: Surface and
toe of alluvial fans

Causes of Flood: Highrwolume
rainstorms and thunderstorms;
dizplaces highwvolume of sediment

Stormwater Flooding
Duration of Flood: Hours

Allwvial Fan Flooding

Time to Peak: Hours
Area Flooded: Localized urban aress

Causes of Flood: Rairstorms along
with blocked or overwhe med storm
drainage systems

Stormwater Flooding

ress
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THE PROELEM

One in five Californians live in a floodplain.

Counties with Four of the nation’s 15 largest dties (Los Angeles, 5an Diego, San Jose, and

greatESt_ San Frandsco) are in California, and all of ther are atrisk for some type of

pl?pl[latlﬂn flooding. Since 1950, there have been 50 State or Federally declared flood

mtthE]ﬂ-year disasters in California,

floodplains Exposure to flood hazard is distributed throughout the state, with all counties having some
. level of exposure to flooding. For example,in Yuba, Yolo, Merced, and Colusa counties

EXPOSED POPULATION (Millions)

roare than 25 percent of the residents live in the 100-year floodplain.

The South Coast region has the greatest population exposed to the hazards of flooding,
with rore than 250,000 residents in the 100-year floodplain and more than 3 million people
living in the 500-year floodplain.

1.0 The nurmber of Californians exposed to flooding is likely to continue to increase because
of increasing population and developrnent in floodplains.
0.5
Population Exposed
{ [ less than 50,000
40000 — ' o ] 100,000 10 500,000
North Coast I 500,000 to 1 million
010 4000 B greater than 1 million
a3 aq) L3
= 2 % NorthLahontan Statewide Total = 7.2 million
LA = (=]
E o 5
E© = 930,000
v S Sacramento River

1,040,000

San Francisco B ay

540,000

San Joagquin R lver

500,000 . o——— 150,000
Tuiare Lake \ South Lahontan
430,000 .
Certral Coast
+——— 230,000
Colorado River

Population exposed to 3,410,000
flooding in California South Coast
by hydrologic region
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Flood infrastructure does not

|
M + Mmeet current and future needs.

{alifornia’s flood management facilities have prevented billions of dollars of damage
and saved rmany lives. However, resources for operations, maintenance, and much
needed improvernents have not kept up with demands, putting people and property
at Increased risk.

As part of the research effort for Cafifornia’s Flood Future, |ocal public agendies identified
over 835 near-terrn and long-term flood management projects in different stages

of planning and implermentation.

Mary are high priority — “risis projects” — necessary to keep fadilities functioning properly,
while others are designed to increase protection for residents and structures located in
areas where there is flood risk.

Even if all of these projects are completed, many regionsin California will continue to

be at high risk toflooding. Many regions must complete flood risk assessments to better
understand risk and assist with efforts to identify additional projects for improving public
safety.

The projects included in this priority list are the projects that agencies perceive as feasible,
but not necessarily all that is required to provide protection from a 100-year flood,

Proposed Local Flood

Management Projects
[ ] less than25
2% . [ 251050
Worth Coast [ 5010100
14 B 1000200
Northlahortan B oreater than 200
Statewide Total = 326
160
Sacramento River

19

San Francisco Bay

24

Sandoaguin River

30 . . 33
Tuiarel ake \ South L ahontan
H s
Central Cosgst
Number of proposed — 2
flood management Coloracio River
projects in Calif ornia by 334
hydrologic region South Coast
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More than
5100 billion is
needed in capital
investrent,
including
S50 billion
for currently
identified
projects.



THE PROELEM THE RROEEER,

Flood management responsibilities are $575 billion in structures are at risk.

Counties with the
comple)( and fragmentEd. Property is exposed toflood hazards in all regions of California. Fourteen greatest number
Flood ranagernentin California is affected by a complex framework of public California counties have structuresvalued at more than $10 billion in 500-year of structure values
agendies with overlapping and, in some cases, conflicting mandates, floodplains. The largest numbers of fadlities and structures exposed to flooding in California within 500-year
B . o . o are in the South Coast, San FrandscoBay, and Sacramento River regions. .
Agency roles and responsibilities are sometimes limited by an agency’s enabling legislation, floodplains

The $575 billion figure does notindude the economicimpact to families, communities,

charter, ownership, or agreements with other agendes, Other challenges indude: . ) . : - e
local businesses, and entire regions when worksites and critical publicfadilities are closed

» Overlapping - and sormetirmes conflicting - responsibilities and priorities among the many

: . . . , due toflood darmage. =100
Flood regulatory agendies comnplicate the task of protecting hurnan life, property, economic S
: interests, and the environment, Seriousflood damage in the state’s urban areas would have significant economic impacts = 90
rnanagenien . . L i ;)
agencies are « Agendies must navigate through a maze of new or conflicting regulations as projects are to the region, state, and nation. Imporltantly, it will not take a 500-year flood eventio & g
responsiole for planned, constructed, operated, and maintained, cause significant impacts. Even a few inches of flood water can have an expensive and =~
. L . . , disruptive impact on structures. When flooding occurs, businesses, hormes, schools, and = 70
operation and * Traditional planning processes rely on project proponents that typically have a narrow Sther important structures must be vacated for proper rehabilitation. causing siqnificant ol
rnaintenance of: mission and a specific geographic focus. Such projects miss the opportunity to provide pe . HTOrprop ' dgsid & 60
. . . . econamic impact on families and communities. =
e More than a broader suite of benefits that consider systernwide and regional benefits, 2 o0
; ; O o
20000miles  Although some public agendies are progressing toward an integrated planning approach, The rmumberl of structures and Corresponldlng contents exposed to ﬂooldlng will |||?er % .
of levees much more can be accormplished by linking State and Federal funding to the broader-based continue to increase because of population growth and development in floodplains. <
s More than Integrated Water Management approach to flood managerment in California, Structures Exposed % 30
1,500 dams Flood iManagement Agencies g (] less than $10 billion S 20
7
o
%
= 0
(=1
<
8]

Qrange

Los Angeles
SantaClara

and reservoirs [ less than 40 %4 billion . [ $10 billion to $50 hillian "
* More than 109 [ 40 to 80 Warth Coast I %50 billion to $200 billon
1,000 debris North Coast B 0 to 120 o——— §1 hillion B oreater than $200 billion | 5 5 I
basins . thfsm o B oreater than 120 NorthLahortan Statewide Total = $575 billion
e Other fadlities Statewide Total =1,242 $?O billion : .
3726 SacramentoRiver

Sacramenio River ‘

$130 billion — $40 billion
146 P 208 San Francisco Bay : SanJoaguin River
San Francizco Bay Q Sandoaguin River ' ;
$30 billion . o—  %10billion
18 «— 29 Tulare L ake \ SouthLahontan
Tulare L ake South Lahantan $40 billion .
78 -~ Central Coast
Central Cogst $0 billion
Agencies with flood — M Coiorado River
management Coloracia River $230 billion
responsibilities by 265 Structures exposed to South Coast
hydrologicregion South Cosst flooding In California by
hydrologicregion
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THE PROBLEM

Counties with the

largest value of

agricultural crops
within 500-year

floodplains

1,000
00
200
00
B0
S0
400

00

EXPOSED CROPVALUES (SMillion)

200

100

0

Frezsno

Tulare

San loagquin

California’s agricultural economy is at risk.

A rmajor flood event in California has the potential to devastate regional
agriculture-based economies and cause sefiousimpacts on the state’s economy.

More than $7 billion in crop values are exposed to California’s S00-year
floodplains, and approxmately 40 percent of agricultural land in the state is located
in floodplains.

Three hydrologic regions (Sacrarnento River, San Joaquin River, and Tulare Lake hydralogic
regions) each have more than $1 billion in agricultural crops exposed in S00-year
floodplains.

A rnajor flood event could have an impact on national and international food supplies.
California contributes 12 percent of the nation’s total agricultural production and accounts
for almost $15 billion in agricultural exports worldwide, In fact, California grows nearly half
of the produce and nuts and 18 percent of the rice produced in the United States. (California
Cepartrnent of Food and Agriculture, California Agricultural Statistic Review 2011-12)

Crop Value Exposed

ﬁ g (] less than $50 rrillion
$90 million _ [ $50 rrillion o $100 rmilian
Worth Cogst ] %400 willion to $500 rrillion
— $10 million Il 5500 rillion to $4,000 rillion
North Lahontan B oreater than $1,000 million
$1 700 million Statewide Total = §7.5 billion

Sgcramento R iver ‘
$20 million :

San FranciscoBay

$1,900 million

SgnJoaguin R iver

J/'”

§2 300 million $00 rmillion
Tulare Lake South Lghontan
$o90 million
Cenfral Cogst
$280 million

Colarado Rlver

$420 million
South Cogst

Crop value exposed to
flooding in California
by hydrologic region
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THE PROBLEM

Environmental stewardship suffers from
competing regulations and processes.

Effective floodplain management includes finding the appropriate balance
between providing for public safety while protecting sensitive ecosysterns.

Floodplains can provide a variety of regional benefits. Howewver, competing regulations and
processes present significant challenges to realizing the broad environmental and other
benefits of effective floodplain management. Even projects that were developed to consider
natural functions struggle to rmaintain floodplain capadty due to antiquated processes and
conflicting resource agency standards.

Well-functioning floodplains provide habitat for a significant variety of plant and wildlife
species and provide for natural reduction of flood flows. Flooding can recharge groundwater
basins, improve water quality, and control erosian.

Development in floodplains can perrnanently alter natural floodplain functions, destroy
habitat of sensitive spedies, and reduce the benefidial connections between different types of
habitat and adjacent floodway corridors. Extreme flooding in floodplains also deposits debris,
contarninants, and decay.

Sensitive Species in Floodplains
[] lessthan 150
B 150 to 300

Norggoasr Il creater than 300
Morth Lahontan
347 :
Sacramenio A ier ‘

279 267

Fan Francisco Bay San Jogguin R iver

197 1 217

Tuigre Lgke Southl ahomtan
316

Central Cogst

186

ColoradoRiver

State and Federal threatened,
endandgered, listed, and rare 347
species within the 500-year South Goast
floodplains by hydrologic region

Threatened,
rare, listed, or
endangered
("sensitive"
plant and
animal spedcies
are exposed to
flood hazards
throughout the
state, with all

regions having at
least 100 sensitive
spedies exposed

to flooding,
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