Telling Our Story:
The Sacramento Valley
In the pages that follow you will get a glimpse into the Sacramento Valley, how its
leaders are cultivating a shared vision in the Sacramento Valley for a vibrant way of
life, and the central role water serves—from ridgetop to river mouth—in bringing this
special region to life.

#SourcingOur
SustainableFuture

California’s Sacramento Valley is truly unique. On the leading edge of ecological and
economical sustainability, it’s also an exceptional place to live, work and raise a family.
The Sacramento Valley joins together a world-renowned mosaic of natural abundance:
productive farmlands, healthy forests, wildlife refuges and managed wetlands,
cities and rural communities, and vital rivers that support and feed fisheries and
natural habitats. Through efficient management of the region’s water resources, the
Sacramento Valley will continue to provide what’s essential to California’s future success
and prosperity. Nourishment and sustenance from the fields, habitats for fish and
wildlife, hydro-energy, recreation and a special quality of life—the Sacramento Valley is
home to all of this, and more.

The Sacramento Valley is
sourcing our sustainable
future through responsible
management of the essential
resource that millions of birds,
hundreds of thousands of
fish, thousands of farms and
millions of people all rely on—
water!

We encourage you to learn about these documents and use them in any way
helpful. Please click on the picture or text below to see the full document. You
can also visit the NCWA website at www.norcalwater.org/infographics, or contact
dochoa@norcalwater.org.
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n California, we have the most abundant agricultural
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IMPROVE THE ENVIRONMENT
IN NORTHERN CALIFORNIA

water resource managers in the Sacramento River

regions’ water and land resources. By using a nature
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Water Management Investments

drinking water, recreation and a special quality of life.

Water suppliers in the Sacramento River basin are working closely with federal and state
agencies and conservation and community organizations to improve their operations and
modernize infrastructure. Rural and urban organizations have joined together as the North
State Water Alliance (Alliance) to manage water resources for future generations. The
north state region is home to over three million people and California’s state Capitol.
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Managing Water in the Sacramento
Valley for Multiple Purposes
Water Management in the
Sacramento Valley (English and
Spanish)
Modern Functional Flows for the
Sacramento Valley
Water Use in California
Efficient Water Management:
Investing in California’s Future

In the Sacramento Valley, a highly efﬁcient “ﬂow-through” system allows water to
move from mountains to ocean. Water resources managers work with the Valley’s
unique topography, geology and hydrology to gather, use and reuse this precious
resource.

Managing Water in the
Sacramento Valley for Multiple Benefits
Water resources managers in the
Sacramento Valley are actively
implementing various multi-benefit
programs and projects for the 21st

the fields, habitats for fish and wildlife, high-quality

Sustainable Groundwater
Management

Ridgetop to River Mouth

Water management
in the Sacramento Valley.

This system is the heart of the Valley’s healthy ecosystem, diverse
economy and rich recreational opportunities.

based approach from the ridgetop to the river

Reactivating
Floodplains
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Accounting for every drop.

HOW

To preserve our special way of life in the North State,

a vast and diverse fish and wildlife population, the 5th

largest economy in the world, and people come from near
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Waterfowl Habitat

Fish Food Delivery

Ridgetop to
River Mouth

Conservation groups are teaming up with landowners throughout the Sacramento
Valley to help boost wildlife populations on working farmlands year-round. Fields,
wildlife refuges, and the bypasses that are designed for flood protection are being
managed to work together for dynamic conservation efforts. Spreading out and
slowing down water across the landscape mimics natural flows and provides multiple
benefits year-round by allowing farmers to cultivate rice and other crops for humans
during the spring and summer, habitat for wild birds, reptiles, and other fauna in the
fall, and food for migratory birds and native fish species in the winter.

Conaway Ranch

Waterfowl Habitat

Ridgetop to River
Mouth Water
Management
for Multiple Benefits
Vital Rivers
and Streams

Yolo
Bypass

Salmon Shelter

The American, Feather, Yuba and Sacramento rivers provide water for cities and urban
areas, rural communities, farms and ranches, fish and wildlife and recreation benefits. It
is critically important to guarantee reliable and high-quality water for a strong business
climate, ready workforce, high quality of life, healthy environment and vibrant communities.

Safe Drinking
Water

A mosaic of picturesque farmland, world-class
wildlife reserves and thriving communities—
interwoven with dynamic rivers and streams—
the Sacramento Valley has a special combination
of water, land and sunlight. Nowhere are natural
and human resources more closely integrated
and cared for than the Sacramento Valley.

century that restore natural ecosystem
functions and wetlands habitat for birds and
aquatic species, protect and promote the
restoration of endangered and threatened
species, enhance the reliability of water
supplies on a regional and inter-regional
basis, and provide significant regional and
statewide economic benefits.

The Sacramento Valley is a funnel that focuses
water from the Sierra Nevada, Cascade and
Coastal Range into a highly managed system
that protects people from floods and makes
water supplies available at the right time, with
the same water serving multiple beneficial
purposes for the natural and working
landscape as it flows through the Valley.

The Sacramento Valley is a unique place.
Bounded on the east by the Sierra Nevada and
the west by the Coast Range, the Valley sweeps
150 miles from Redding to Sacramento.

Reactivating
Floodplains

The Sacramento River and
its tributaries are the
prime sources for this
system. They also gather
water from irrigation and
wetlands to reuse
downstream.

Active management of the Sacramento
Valley’s ﬂow-through system ensures that the
water we need and the beneﬁts we enjoy will
continue to be available.

Water Use in California

Manejo del agua en el
Valle de Sacramento.

Modern Functional Flows
for the Sacramento Valley

En el Valle de Sacramento, un sistema de “ﬂujo continuo” altamente eﬁciente
permite que el agua ﬂuya de la montaña al mar. Los administradores de los
recursos de agua trabajan con la singular topografía, geología e hidrología del
valle para recolectar, usar y volver a usar este valioso recurso.

The California Water Plan (Update 2018) was recently revised by the Department of
Water Resources to include statewide water use for water years up to and including
2016. The chart below shows how applied water was used in California during water
year 2016. Water is managed in California for each of these important beneficial uses.

El arroz se cultiva en una densa tierra
gredosa, lo cual evita la ﬁltración y garantiza
que el agua esté disponible río abajo.

Leaders in the region are making a concerted effort to re-establish the natural connection
between water, sun and the landscape. The following are examples of how functional flows that
are purposely designed to benefit fish and birds have worked:

El agua que no se
utiliza en un distrito
es una fuente de
agua para otros
río abajo.

35%Wild & Scenic Rivers

Toda el agua que no es utilizada para
los cultivos y en zonas pantanosas, vuelve
al río o se ﬁltra al agua subterránea,
recargando los acuíferos del Valle.

Credit: California Rice Commission/Leslie Morris

2%Managed Wetlands
6%Required Delta Outflow

51%

8%Instream Flows

Aquatic Environment

Birds
Water is spread throughout the region for ricelands and other farms,
managed wetlands and wildlife refuges. These areas not only serve as the
economic engine for the region, but also as a resting and food source for
birds, endangered garter snakes and other water-dependent species along
the Pacific Flyway. These managed lands help compensate for the 95
percent of Central Valley wetlands lost over the years.

41%

9%

Irrigated Agriculture

Salmon

El Río Sacramento y sus
tributarios son las fuentes
principales para este
sistema. Ellos también
recogen agua de irrigación
y de zonas pantanosas
para volverla a utilizar
río abajo.

Un manejo activo del sistema de “ﬂujo continuo”
del Valle de Sacramento asegura que el agua
que necesitamos y los beneﬁcios que gozamos
continuarán disponibles.

Credit: Ken “Creekman” Davis

Over the past decade, flows have been re-managed on nearly every
watercourse in the Sacramento Valley, designed and tailored for the benefit
of salmon. This includes pulse flows, which are being further explored to
benefit migrating salmon. Additionally, knowing that food is a primary limiting
factor for species recovery, water and farm managers are advancing
programs for growing fish on ricelands or producing fish food on farmland
by gently inundating lands within the traditional floodplain then returning
the food-rich waters to the rivers at a time when it most benefits migrating
juvenile salmon.

Urban

This water produces food for
consumption in urban areas while
also providing terrestrial and aquatic
habitat for a multitude of species.

In the Sacramento Valley, the applied water
uses differ from the statewide figures. As the chart
shows, water is managed for the mosaic of farms,
refuges, fish and cities and rural communities.

15%

Wild & Scenic Rivers

18%

Instream
Flow

3%

Managed Wetlands

58%

Aquatic Environment

Delta Smelt
Water suppliers worked with state and federal agencies in 2016 and 2018
to re-route flows through the Colusa Drain and Yolo Bypass to provide the
optimal conditions to create plankton, the critical food source for growing
Delta smelt. Monitoring has indicated that the strategy is effective in
boosting downstream food resources for smelt, which could improve
ecosystem conditions so more young Delta smelt survive and reproduce.

Efficient Water Management:
Investing in California’s Future.
Highlights of the Efficient Water Management for
Regional Sustainability in the Sacramento Valley Report

Sacramento Valley water suppliers are committed to the development of a comprehensive
plan for the management of water resources that satisfies the co-equal goals of water supply
reliability and ecosystem benefits. A priority for that plan is improving conditions for fish and birds, which is
best achieved by providing functional and targeted flows that are designed and tailored to restore natural
flow functions and the benefits of the interaction between water, sun and the landscape, while balancing
the benefits of our flood control and water supply system. This includes existing instream flow
arrangements for salmon, as well as spreading water out and slowing it down over the Sacramento Valley
landscape for both economic purposes and for returning fish and birds to habitats that more closely match
their natural history. This will ultimately benefit the Sacramento Valley and the Delta.

Este sistema es el corazón del saludable ecosistema, la economía
diversa y las múltiples oportunidades recreativas del Valle.

Información compilada por la Asociación del Norte de California
para el Manejo del Agua y la Comisión de California del Arroz.

All water not used by crops and wetlands
returns to the river or percolates down to
groundwater, recharging Valley aquifers.
This ﬂow-through system works well.
Natural vegetation, birds, ﬁsh, crops and
people require a portion. The rest ﬂows
to the delta.

Facebook.com/SacValleyCA

Dando cuentas por cada gota.

/SacValleyCA

The water not
used in one district
is a source of water
for others downstream.

Information compiled by
Northern California Water Association and
California Rice Commission.

Sustainable Groundwater
Management

Este sistema de “ﬂujo continuo”
funciona bien. La vegetación natural,
los pájaros, los peces, los cultivos y
la gente requieren una parte.
El resto ﬂuye al delta.

Rice is grown on dense clay soil which
prevents seepage and ensures water is
available for re-use downstream.

22%

Required Delta
Outflow

3%

Urban

www.norcalwater.org

www.calrice.org

39%

Irrigated Agriculture

Source: California Water Plan at https://water.ca.gov/Programs/California-Water-Plan/Water-Portfolios

(Continued)
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Making Water Efficiency a Way of Life
in the Sacramento Region
Water Use Since 2000
Water Use is Steady While Population Increases
25 Percent (2000–13)
50%

Efficient Water
Management for Regional
Sustainability in the
Sacramento Valley

Percent Reduction

Ridgetop to River
Mouth Water
Management
for Multiple Benefits

Sacramento-Area Residents Are
Continuing to Use Less (2016)

Sacramento Region Leads State in Water
Conservation (2014–15)

25%

Jun 2014

Dec 2015

Sacramento-area water providers were first in
California to ask customers to conserve and led the
state in water use reductions.
Sacramento Region

San Joaquin Region

Central Coast

San Francisco Bay

Statewide

South Coast

The Sacramento region reduced water use
by 25 percent in 2016 compared to 2013
and continues to be committed to long-term
efficiency.

Water saved in the Sacramento region is enough to...

Doing Our Part During Drought

192 billion

1.9 trillion

Contributing to California’s Water Savings
Sacramento-area residents and businesses contributed 12 percent of the state’s total
savings (with only 5 percent of the state’s population).

Water Saved (June 2014-December 2016)

Prepared for

Northern California
Water Association

2 million people in the Sacramento region vs 39 million people statewide
121 billion gallons saved in the Sacramento region vs 1 trillion gallons saved statewide

5%
OF POPULATION
Sacramento

California

12%

Fill 1.9 trillion glasses
of water

Produce 192 billion
craft beers

4.8 billion

870,000

California

OF SAVINGS

Meet the drinking water needs
of 870,000 families for a year

Return Flows
Water Used Here Flows Back Into California’s Water System
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More than 40 percent of the water used in the Sacramento region is returned to our watershed and local
waterways to benefit people and the environment downstream, decreasing the area’s net water use.

Water Use Reflects the Region’s Unique Characteristics
Hot Temperatures, Large Landscapes Drive Water Use

ECONOMIC

In winter, when sprinklers are turned off, the Sacramento region’s water use is comparable to
other communities throughout California, as well as the statewide average for residential
per-person water use.

July 2011

Ensuring High Quality Water in
the Sacramento River Basin for
Communities, Ecosystems, and
Farms
Freshwater Ecosystem Budgets
in the Sacramento River Basin
Reporting, Measuring, and
Planning Requirements for
Water Users
Video: Managing Water for
Multiple Benefits

Development patterns and affordable land values provide opportunities to own property. Larger
landscapes generally result in higher water use.

300

150

0
Jan 2015
Los Angeles DWP
City of Bakersfield

Progress on Water Meters

Making Water Efficiency a Way
of Life in the Sacramento Region
- RWA
Nature-Based Solutions:
Enlisting Natural and Working
Lands in the Sacramento River
Basin in the Fight Against
Climate Change

In summer, the Sacramento region averages 74 days over 90 degrees. Hot days stress landscapes,
which then require more water to survive.

90 Percent of Water Accounts Are Now Metered
Most Sacramento-area water providers are 100 percent
metered and have been for years. Others are continuing
to upgrade their systems, including installing
state-of-the art wireless water meter reading systems
at homes and businesses.

Freshwater Ecosystem
Budgets in the Sacramento
River Basin
Sacramento River Basin water resources managers believe
California should account for water budgeted specifically
for our important ecosystems through Freshwater Ecosystem
Budgets. To effectively serve multiple benefits in a highly
managed water system, advancing specific, targeted
environmental benefits are essential for ecosystem
restoration, as well as ensuring water supply reliability
for communities, farms and recreation.

40%

of the water used in the Sacramento
region is returned to local waterways

Higher per-capita water use does not signify waste
Residential gallons per capita per day

Efficient Water Management for
Regional Sustainability in the
Sacramento Valley

California American Water 100%
Sacramento County Water Agency 100%
Citrus Heights Water District 100%
City of Folsom 100%
City of Lincoln 100%
City of Roseville 100%
City of Sacramento 70%, 2020
City of West Sacramento 80%, 2018
El Dorado Irrigation District 100%
Elk Grove Water District 100%

Dec 2016

Statewide Average

Sacramento Regional Average

City of Riverside

San Francisco PUC

Fair Oaks Water District 100%
Golden State Water Company 92%, 2021
Orange Vale Water Company 100%
Placer County Water Agency 100%
Rancho Murieta Community Services District 100%
Rio Linda/Elverta Community Water District 100%
Sacramento County Water Agency 89%, 2025
Sacramento Suburban Water District 94%, 2022
San Juan Water District 100%
KEY = percent metered, metered completion year

NEW REPORT AVAILABLE: REPORTING, MEASURING, and
PLANNING REQUIREMENTS for WATER USERS
A new report prepared by MBK Engineers for the Northern California Water Association (NCWA)
will help guide water right and contract holders with various reporting, measurement and planning
requirements. The report was developed in coordination with water resources managers
throughout the Sacramento Valley who are all working through these new requirements in
different ways. A workshop was held on May 29, 2018 for water resources managers to discuss
the report and the various requirements it describes, as well as share their experiences in
addressing these requirements and the importance of compliance as part of our ongoing effort to
protect water rights and contracts in the Sacramento Valley for regional sustainability. The report
and summaries are available below.

Freshwater Ecosystem Budgets can catalyze more collaborative and
innovative approaches to improve conditions for fish and wildlife by better
integrating natural resource values into California water management.
A Freshwater Ecosystem Budget is a modern water management tool that
specifies a volume of water to be made available to support a range of
ecosystem functions to which native species are adapted. Recent experience
and emerging science inform us that advance planning is necessary to
develop and effectively implement Freshwater Ecosystem Budgets in a
manner that balances and protects all beneficial uses of water, rather than
focusing on ineffective single species management approaches.

The descriptions here illustrate how various Freshwater Ecosystem Budgets have and
can be better used for critical ecosystem functions in the Sacramento River Basin.
These components are all consistent with our growing scientific understanding of how
modern functional flows—both instream flows and flows that are spread out and
slowed down across the landscape to reactivate our floodplains—can efficiently serve
multiple benefits within a highly managed water system and ensure the availability
of freshwater to support a range of ecosystem functions, including in drier years.

May 2021

W

ater resources managers in the Sacramento River
Basin are engaged in a comprehensive effort to help
manage the regions’ water and land resources from
the ridgetop all the way down the watershed to the river mouth
using nature-based solutions that provide multiple benefits and
water supply reliability for cities, farms, fish, birds and other
wildlife, hydropower production, and recreation. These efforts
will help protect and restore our biodiversity through forest
management, floodplain reactivation, sustainable groundwater
management, and healthy soils management. These naturebased solutions will enhance the region’s economy and food
production by allowing working lands to provide food for human
consumption, and also provide food and habitat for the region’s
terrestrial and fish species. These approaches will also build
climate resilience, and promote species recovery.

Sacramento

Wash 4.8 billion loads of laundry

l

25%

reduced
water use by

0%

Local water providers were on target to meet state
mandates to reduce urban water use by 20 percent
by 2020.

Nature-Based Solutions:
Enlisting Natural and
Working Lands in the
Sacramento River Basin in
the Fight against Climate
Change

As background, individual water right holders and agricultural and urban water suppliers have a
multitude of water monitoring, measuring, reporting, and planning requirements with which they
must comply. Although compliance has become more time consuming and costly, particularly
after the last drought, the process has also become more important. As the pressure increases
on water supplies in a growing state, particularly during dry years, these processes (if completed
in an accurate and diligent manner) will help ensure that water right holders have the ability to
divert and store water for multiple benefits in accordance with their water rights and contracts.
These requirements are mainly the result of state and federal legislative actions and are
implemented by the State Water Resources Control Board (SWRCB), Department of Water
Resources (DWR), and U.S. Bureau of Reclamation (USBR). During the recent dry years,
additional reporting and measurement requirements were added to the large number of

Implementing these approaches will require continued collaboration among landowners, conservation
organizations, water managers, local governments, and support from state and federal water and
resource management entities. This is why Governor Newsom’s Nature-Based Solutions Executive Order
(N-82-20), and President Biden’s January 27, 2021 Executive Order on Tackling the Climate Crisis at Home
and Abroad are so important to advancing these solutions.
In his October 7, 2020 statement announcing the Executive Order, Governor Newsom provided that
“California’s lands provide an important resource in limiting the impacts of climate change while
protecting our communities from climate change-driven events such as wildfire, floods, droughts,
and extreme heat. The state’s natural and working lands sustain our economy, support our unique
biodiversity and contribute to the global food supply.” He then directed state agencies “to pursue
innovative actions, strategies, and partnerships to maximize the full benefits of our natural and working
land,” while encouraging state agencies to “advance multi-benefit, voluntary, and cooperative approaches
that protect and restore biodiversity while stewarding natural and working lands, building climate
resilience, and supporting economic sustainability.” (EO, 1e.)

Ensuring High Quality
Water in the Sacramento
River Basin for
Communities,
Ecosystems, and Farms

The State of Water Quality

W

ater quality is essential to ensure the ecological and economic sustainability of the natural and
working lands of the Sacramento Valley, with its the world-renowned mosaic of productive
farmlands, wildlife refuges and managed wetlands, cities and rural communities, and
meandering rivers that support and feed fisheries and natural wildlife habitats. The Sacramento Valley is
sourcing our sustainable future through responsible management of the essential resource that millions
of birds, hundreds of thousands of fish, thousands of farms and millions of people all rely on–water.
The Sacramento River Basin leadership has advanced a regional approach focused on sustainable water
management and climate resilience for all beneficial uses and users of water in the Sacramento River
Basin as described below. For generations the communities and farming families in the Sacramento River
Basin have cultivated a shared vision for a vibrant way of life throughout the region that depends upon
high quality water for all forms of life. These leaders and their families live, work and play in the region
and have a direct interest in ensuring high quality water for all these purposes. This approach builds on
the culture and strong partnerships in the region with water suppliers, local governments, landowners
and conservationists--all working together with state and federal agencies to ensure safe drinking water,
healthy aquatic life and reliable water supplies for farms and ranches.

Voluntary Agreements
Adapting Water Management for
Thriving Fish, Wildlife and Communities
Simply providing vast flows through the Delta for the past
decades has proven ineffective and futile. A different
approach is necessary. Best ecological practices
have shown land for habitat carefully integrated with
water is critical to restore fish and other endangered
species and are front and center of the Voluntary
Agreements. Voluntary Agreements provide a robust
and science-based portfolio of funding, strategically
managed flows, habitat enhancements, floodplain
utilization and close collaboration amongst stakeholders.
Participants of Voluntary Agreements are already at
work with early implementation projects, making habitat
enhancements and activating floodplain acreage to
benefit fish and wildlife in each of the region’s four rivers.

Early Implementation Projects in
the Sacramento River Basin
Each of these projects will be additive to the December
2018 baseline established in the VA Framework and will
provide contributions to various environmental targets in the
VAs that include:
• Implementing a landscape scale multi-benefit floodplain
feasibility study
• 189 to 689 acres of enhanced floodplain habitat
• 87 acres of rearing habitat
• 17 to 44 acres of spawning habitat and 8,000 cubic yards of
new spawning gravel
• Installation of a fish screen on a high-priority diversion
• A modified weir to enhance fish passage and reduce
stranding
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► Water suppliers on the American, Feather,
Sacramento and Yuba rivers will deliver up to
250,000 acre-feet of water for tributary flows
and the Delta

► Nearly 180,000 acres of enhanced floodplain
habitat identified in the Sacramento River Basin
for salmon rearing, spawning and fish food
production

Habitat Enhancements

Committed Funding

Science-driven habitat enhancement projects with
expedited permitting will nurture endangered salmon
and other species throughout their lifecycles and
support water-dependent species along the Pacific
Flyway, including ducks, geese and shorebirds.

At least $5 billion over fifteen years contributed by
water suppliers across the state, state bond funds
and the federal government.

► More than 85 projects identified by
Sacramento River Basin water suppliers

Voluntary Agreement - New Way
Forward

Collaboration Can Better Protect
Our Rivers and Strengthen
Water Resiliency

• A program to enhance salmon habitat during low river flows
There are 14 additional “no regrets” early implementation
projects in the Sacramento River Basin that have been
identified through this process that will be acquiring funding
from other sources. Collectively, these “no regrets” early
implementation projects will improve habitat conditions for
many species and help advance the recovery of endangered
salmon as the Voluntary Agreements process continues to
move forward. These projects, and the scientific monitoring
effort that will accompany them, will also begin the robust
science program necessary to inform decision making
and adaptive management essential to successful fish and
wildlife recovery.

Efforts to reverse the troubling trend by
dedicating more water within the river channels
has proven futile in many cases - leaving state
and federal water managers to seek a variety of
solutions.
One proposal involves flushing more water
(1-million-acre-feet or the size of Folsom Lake)
down the river channels into the Delta, but
there is a better way. This alternative approach
provides a new, innovative pathway for
scientists, conservationists, farmers and
water districts to work together.

Voluntary agreements ensure farm
fields with current water allocations
are used to benefit people, birds and
fish year round.

Produces billions of water bugs
to feed endangered fish
Adds water to key points
along the entire river system
Recharges groundwater supplies
Improves timely flow and
temperature schedules to
benefit fish and wildlife
Enhances reservoir storage
for critical times

A proven approach

Most of California Impacted:

The State Water Resources Control Board, the
agency tasked with protecting beneficial uses of water,
is reviewing the environmental needs of all Northern
California rivers and the Sacramento-San Joaquin Delta.
The Board staff via this process, known as the Bay Delta
Water Quality Control Plan Update, has proposed new flow
regulations that would direct 2 million acre-feet of water (two
times the size of Folsom Reservoir, possibly even more) down the
river channels through the Delta. Many stakeholders, including
public water agencies believe there is a better way forward.

The San Francisco Bay-Peninsula, East Bay,
North Bay, Sacramento River Basin, Silicon Valley,
Southern California, and San Joaquin Valley
farms and communities are all impacted by the
decision of the Board. Water reallocated by the
Board would result in less surface water for
cities, farms, and wildlife refuges, and decrease
water for groundwater recharge with severe
impacts to California’s economy.

winter

fall

Same water.

Better results.

A few decades ago, only a few hundred fish
returned to Butte Creek to spawn each year.
Today, that number has jumped to more than
10,000. The reason? Butte Creek water has
been combined with land and sun to provide
a safe and bountiful place for fish to thrive.
By flooding farm fields and
historic wetlands with just
a few inches of water, a
safe haven for wild birds
was created. Today,
hundreds of thousands
of waterfowl return to
Northern California as part
of the Pacific Flyway, the
environmental success story
of our generation.

Dedicated block of water (initially up to
750 thousand acre-feet above existing Board
requirements) adaptively managed for habitats

Improved access to food and habitats
through increased floodplain access,
and breaches, and habitat improvements
throughout the basin.

Trinity and Shasta Lakes are important sources of
cold water storage. Timing the release of this cold water
into the rivers is vital if spawning fish are to thrive.

What’s at Stake?
The importance of protecting
water resources in the
Sacramento Valley
Sacramento River Tributaries

Various flow agreements benefit spring run salmon.

In May and June, water is pulsed
into Clear Creek to attract
Spring-run salmon from the
Sacramento River. From June
through October, water released
from Whiskeytown Reservoir
keeps water temperatures cool.

Feather River
A water quality certification adopted
in 2010 provides for specific flow
and temperature requirements to
accommodate spawning salmon
and steelhead.

Sacramento River below
Keswick Dam
In 1960, flow objectives were
established for the protection of fish
and wildlife. In 1990 and 1991 this
policy was modified requiring more
cold water when warmer temperatures
would be harmful to fish.

Yuba River
In 2008, the Yuba River Accord increased the streamflow
requirements over previous levels, which benefits fish
while insuring sufficient water supplies for irrigation
and municipal uses.

American River below Nimbus Dam

For more details visit www.norcalwater.org/
efficient-water-management/instream-flows/
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Scientists, conservationists and landowners in the Sacramento
Valley are working toward solutions to boost the health and
habitats of fish and wildlife in California. Years of proven
results and scientific-based studies reveal a clear choice on
how to best manage water to benefit fish, wildlife and people.

·

The State’s proposed unimpaired flow approach would have significant impacts on farms, California
communities, and the environment. An unimpaired flow approach would significantly limit drinking water
supplies for cities and rural communities, as well as irrigation water supplies for farms and wildlife refuges.

·

The complex issues facing ecosystems in the Delta watershed require a coordinated, comprehensive
approach. Water managers have demonstrated that preserving and restoring fishery resources requires an
integration of measures for both water supply and ecosystem management. Negotiated voluntary agreements have
proven successful and the most effective means for achieving the policy of coequal goals. The successful recovery
of salmon on Butte Creek in the Sacramento Valley is an example of where this approach has worked.

·

The solution needs to be based on the best available science. The Bay-Delta Plan update should reflect the best
available science focusing on the entire life cycle of affected species and multiple variables, such as predation, food
and habitat availability. As an example, researchers with the Public Policy Institute of California have detailed a
different approach to improving fish and wildlife where functional flows are more precisely targeted to restore
natural flow functions and the benefits of land and water interaction as called for by leading scientists.

·

Water leaders support a healthy environment. Recent science shows that fish populations need more than just a
required percent of “unimpaired flows,” which ignores the significance of environmental benefits from the land and
water interaction that was experienced under natural flow conditions. Habitat restoration, control of predators,
increased food supply for native fish, and other factors are also important if we truly want to help struggling fish
populations. Water agencies have been involved in many successful projects to research and then implement
programs aimed at helping struggling fish populations. Examples include restoring gravel beds for salmon
spawning, restoring side channel rearing habitat for juvenile salmon, closing deep pools left over from mining
operations that harbor predators, and improving the timing of river pulse flows to better suit fish migration.

·

There are better alternatives. Water suppliers are committed to sustainably balancing the water supply needs of
our communities and our environment. Renewing efforts at voluntary agreements with affected water users and
utilizing a more targeted, science-based approach will provide the necessary comprehensive pathway forward.

Flows

The major rivers and streams of the Sacramento River Basin
provide essential pathways for spawning salmon and
steelhead. Flow agreements to benefit these fish are on
every major watercourse in the Sacramento River Basin.

The Rivers and Harbors Act of 1935
mandated a specific flow rate at
Wilkins Slough be maintained. The
primary goals at that time were
navigation and flood control. In
1992, Congress made protection
of fish and wildlife a secondary
goal and this requirement was
updated in 2009.
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State Water Board staff has proposed to establish flow requirements for the rivers that feed into the Delta based on a
percentage of “unimpaired flow,” which would require a fixed portion of the total inflow to a watershed that would be
dedicated to flow out of the Delta. The staff proposal for unimpaired flow for the San Joaquin River is between 30-50%
of total inflow, with a starting point of 40%. The staff proposal for unimpaired flow for the Sacramento River is between
45-65% of total inflow, with a starting point of 55%.

Re-managing the Flow

Sacramento River at
Wilkins Slough
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www.acwa.com

Clear Creek
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The State Water Resources Control Board is updating the Water Quality Control Plan for the Bay-Delta (Bay-Delta Plan).
The purpose of the Bay-Delta Plan is to establish water quality control measures that provide reasonable protection
of beneficial uses in the greater Delta watershed, which includes all of the Sacramento Valley and portions of the San
Joaquin Valley. The Bay-Delta Plan is currently being updated through two separate processes. The first amendment is
focused on the San Joaquin River and southern Delta salinity. The second amendment is focused on the Sacramento
River and its tributaries and Delta interior flows and outflow.

Restoration

$425 million in new funding for additional
flows; an additional $262 million for habitat
and collaborative science

EN

BACKGROUND

Proposed: A Comprehensive Approach to Restoration

Funding

t

Bay-Delta Plan Update

It takes more than just reservoir releases to improve conditions for native fish species such as salmon and smelt. Water agencies are
proposing a historic suite of integrated actions that is far broader than a flow-only approach to benefit fisheries. This approach will
integrate flow and non-flow assets that will be will be governed through a stakeholder governance structure, using science-based
decision-making and measures to improve fish and wildlife.

Additional studies, monitoring and evaluation
to advance implementation of flow and
non-flow measures that will help guide structured
decision-making to better meet the needs of fish
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UN
IM
PA
IR
E

Collaboration Can
Better Protect Our Rivers and
Strengthen Water Resiliency

Photo Courtesy of CA Dept. of Water Resources

The Board: A Key Update

Science

Comparing Floodplain Activation
with Unimpaired Flows in the
CHANNELI
Bare River Channels
ZED

Successes in the Sacramento Valley

spring

Trending downward

► For questions or additional
information, please contact Todd Manley
at tmanley@norcalwater.org.

Safe, bountiful habitat for
waterfowl and shorebirds

VOLUNTARY AGREEMENTS

The Newsom Administration has led a coalition of federal, state and local agencies, conservation groups
and other stakeholders to develop a collaborative approach to enhance fish and wildlife habitat in the
Sacramento-San Joaquin Delta and its tributaries. Public water agencies that deliver water to about 75 percent
of all Californians and some of our most productive farmland and wildlife refuges are proposing a voluntary
plan to provide water, money, and non-flow measures, including habitat restoration managed through a
collaborative science-based approach to improve the health of Northern California rivers and the Bay-Delta.
The plan is an alternative to a regulatory approach proposed by the State Water Resources Control Board staff
to update the Bay Delta Water Quality Control Plan. Implementing new flow regulations, as proposed by the
State Water Board staff, would result in excessive reservoir releases, water shortages, and years of litigation.
Updating Northern California rivers and Delta management through a voluntary plan, rather than the Board
imposing new flow regulations, is essential to advancing a comprehensive approach of flow and non-flow
measures to improve the health of the rivers and to provide reliable water supplies for years to come.

Re-managing the Flow
What’s at Stake? The Importance
of Protecting Water Resources in
the Sacramento Valley

• Weir and bypass operational changes to enhance
spawning habitat

Fish populations (Chinook salmon, Delta Smelt) in
California are on the decline and falling to historic
lows.

Positively impacts entire lifecycle of
native fish from spawning grounds to San
Francisco Bay

Improving the Bay-Delta Watershed
Providing Reliable Water

Improving the Bay-Delta
Watershed: Providing Reliable
Water

Bay-Delta Plan Update Taking
Points

Sacramento River Basin water suppliers, working with
California’s Department of Fish and Wildlife (CDFW) and
Department of Water Resources (DWR), have collaboratively
identified, developed and prioritized a list of “no regrets”
early implementation projects. More than 85 projects in
the region were included in the March 2019 CDFW/DWR
submission to the State Water Board; of this total, 14 projects
in the Sacramento River Basin have been identified through
this process as “no regrets” early implementation projects.
These projects could begin construction or otherwise be
implemented within the next 12 to 18 months if allocated
funding by the Natural Resources Agency from Proposition
68 funds specifically appropriated for this purpose in the
2019-20 state budget. These early implementation projects
are described in the accompanying spreadsheet Early
Implementation Proposition 68 Salmon Recovery Projects.

• A program to provide food for juvenile fish as they migrate
downstream

Our fish populations
are in trouble

Importantly, early implementation projects have been
identified on each of the four major rivers in the Sacramento
River Basin participating in the VAs—the American, Feather,
Sacramento and Yuba Rivers—along with Putah Creek and
floodplain reactivation projects across the region.

Versus: Uncovering Best
Solutions for Fish, Wildlife and
All Californians

Bay-Delta Water Quality Control
Plan Update: How It Affects
Californians

Participants in the Voluntary Agreements (VA)
process are already at work with early
implementation projects throughout the
Sacramento River Basin, making habitat
enhancements and activating floodplain
acreage to benefit fish and wildlife in the
region and beyond.

A global model

The Sacramento River Basin is
participating in a new collaboration
featuring science-based programs
balancing human and wildlife
needs while setting the course
for 15 years of collaboration and
commitment by local, regional,
state and federal agencies. This is
possible only through voluntary
agreements, and offers a variety of
benefits:

The combination of water, land and sunlight has
proven throughout time to be the equation for proper
life support and healthy population numbers for all
species. California’s valley floor is a perfect testament
to what is possible when all three work in harmony.
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Voluntary Agreements - Early
Implementation

Dedicated water for out-of-stream floodplain
reactivation will support recovery of endangered
species by producing needed food resources and
suitable habitat acreage for fish and wildlife.

The New Way Forward

Water, Land
& Sunlight:
A Bountiful Life

Uncovering Best Solutions for
Fish, Wildlife and All Californians
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Voluntary Agreements - Assets

Floodplain Reactivation

Based on annual hydrology and science-based
evaluations, this contemporary approach will
improve habitat conditions for salmon, steelhead
and hundreds of other wildlife species.

Introducing a better solution for native fish.
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Adaptively Managed Flows

Voluntary agreements
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The Northern California Water Association (NCWA)
and its members work collaboratively to deliver
vital water supply and water quality for millions of
Sacramento Valley residents, farms and businesses,
while at the same time stewarding ecosystems to benefit
endangered species. California water suppliers, farmers,
cities, conservation organizations and state and federal
agencies have developed an innovative approach to
restore the ecosystem of the Bay-Delta watershed
by balancing environmental and water supply needs
through an unprecedented and promising initiative called
Voluntary Agreements.

Voluntary Agreements
Adapting Water Management for Thriving Fish, Wildlife and Communities

D

Bay-Delta/
Voluntary
Agreements

In 2000, the Flow Management Standard was developed, which established minimum
flow standards to improve the conditions for fall-run Chinook salmon and steelhead.
Additionally, releases are adjusted to maintain sufficiently low water temperatures for
steelhead rearing in summer and Chinook spawning in the fall.

October 2018

July 2019
The people who supply water, regulate its use and
advocate for its vital role in our lives are working
together to find common ground in the California
Bay-Delta watershed. A coalition of federal, state and
local agencies, farmers, nonprofits and conservation
groups is focused on new policy approaches to protect
fish and wildlife in the Bay-Delta and in key tributary
watersheds. In addition to protecting environmental
resources, these plans, referred to as Voluntary
Agreements, will ensure water reliability and security
for California’s urban and agricultural communities.

For example, coordinated flow and habitat restoration
projects — such as those implemented on Butte Creek
— have resulted in dramatic improvements in salmon
populations. Meanwhile, the Lower Yuba River Accord
and the American River Water Forum Agreement prove
that collaboration among all stakeholders, from public
water agencies to farmers, environmental groups and
regulatory agencies, is not only possible, but works
and delivers real results. All of these agreements
and actions reconciled conflicts while improving the
environment and water supply reliability.

When implemented, the Voluntary Agreements
will provide historic benefits to California’s people,
wildlife and our environment. These agreements
represent a more dynamic, creative and expansive
approach to addressing California’s water challenges
than past approaches. Several similar agreements
have been successfully implemented for many rivers
in the Bay-Delta watershed.

Building upon these past successes and incorporating
the latest science, Voluntary Agreements will
implement a comprehensive suite of integrated
actions to address the specific needs of chinook
salmon and other species, improving the environment
while ensuring water supply reliability for California’s
urban and agricultural communities.

Reactivating the
Floodplains

Reactivating our Floodplains –
A New Way Forward for California

The Floodplain Forward Coalition
The Sacramento Valley is a rich mosaic of human
settlement, farms, managed wetlands, and meandering
rivers that support people, fisheries, and wildlife.
Farms, rural communities and cities thrive next to
wildlife refuges and rivers, and together they support
millions of birds and other wildlife that have lived
there for millennia.
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Reactivating Our Floodplains: A
New Way Forward for California
Advancing Floodplain
Reactivation in the Sacramento
River Basin
Too Big to Dream? A Landscape
Scale Approach to Re-envision
our Floodplains in the
Sacramento Valley for Multiple
Benefits
Reactivating Our Floodplains
inthe Sacramento River Basin
The Floodplain Forward:
Bypasses and Fish Habitat
Bypasses and Fish Habitat
Proof in the Projects
Fish Food Grown on Winter
Rice Fields Could be Key to
Recovering Imperiled Central
Valley Salmon

Nearly all of the Sacramento Valley floor is part of the
historic floodplain—the naturally flood prone areas
surrounding the river. Before levees and dams were
built to protect people from catastrophic floods, this
floodplain supported robust fish and wildlife populations.

Helping Salmon in the
Sacramento Valley
Active Floodplain Proposals in
the Lower Sacramento River
Valley

A Portfolio for Fish and Wildlife

Farmland (primarily ricelands), wildlife refuges, and the
bypasses designed for flood protection can be managed to
work together for dynamic conservation and to mimic the
historic floodplain in the Sacramento Valley, while continuing
to provide flood protection for Sacramento and other parts
of the Valley. Spreading out and slowing down water across
this landscape mimics natural flows and provides multiple
benefits year-round by allowing farmers to cultivate rice and
other crops for humans during the spring and summer, habitat
for wild birds, reptiles, and other fauna in the fall, and food
for migratory birds and native fish species in the winter. This
holistic water management can bring our ecosystem to life
through the careful interaction of water, sun and land.

Conservation and Flood Protection
Choosing between conservation and flood protection no longer has to be an either-or proposition. In the
Sacramento River Basin, farmland, wildlife refuges and the bypasses not only serve as flood protection for our cities
and rural areas, but are now being managed to work together to create dynamic conservation habitat for fish and
wildlife. This effort is underway on both sides of the levees.

A California Fish and Game Bulletin from 1930 gives us a clue. The report documents the Sacramento
River commercial salmon catch declining from 6 million pounds in 1918 to less than 1 million pounds by
1927. The timeframe of the report may be the key to the answer because many of the usual suspects that
people point to as the cause of the salmon declines had not yet arrived on the scene—invasive species,
large rim dams, and Delta water export facilities wouldn’t be introduced into the system until years later.

We are all very excited that farmland (primarily ricelands), wildlife
refuges, private wetlands (primarily duck hunting lands), the rivers, and
flood bypasses can be managed together in innovative ways to mimic
the historic floodplains of the Sacramento River Basin to recreate a
dynamic fisheries and wildlife conservation landscape that continues
to provide flood protection for Sacramento, rural communities and
nearby lands. Spreading out and slowing down water moving across
this landscape is a nature-based, natural infrastructure solution that
mimics natural floodplain processes and provides
multiple benefits year-round by allowing
farmers to cultivate rice and other crops for
humans during the spring and summer,
provide food and habitat for a diversity
of migratory birds and other wetlanddependent wildlife in the fall and
winter; and food for juvenile native fish
species in the winter. This holistic water
management can bring our ecosystem
and farmlands to life through the careful
interaction of water, sun and land.

Engages many forward-thinking landowners in the
Sacramento Valley who are implementing environmental
farming practices and wetlands management techniques
that reactivate the traditional floodplain for multiple
benefits. This includes fish growing in fields in the bypasses
producing food for salmon on farm fields; the Delta Smelt
food program for the north Delta; and reconnecting
oxbows (i.e., Bullock Bend) to the river channel.

How working lands on both sides of the levees are aiding fish and wildlife.

How critical are Sacramento Valley floodplains for a vibrant fishery?

Reactivating the Floodplain.

Embraces the best available science and the work of leading scientists from the
University of California and throughout the world who are demonstrating the value and
importance of reactivating floodplains as the key element to improve conditions for fish
and wildlife within a managed water system like the Sacramento Valley. See the U.C.
Press book: Floodplains: Processes and Management for Ecosystem Services.

Reactivating Floodplains in
the Sacramento River Basin

A Landscape Scale
Approach to Re-envision
our Floodplains in the
Sacramento Valley for
Multiple Benefits

By Lewis Bair,
General Manager, Reclamation District 108

Our respective organizations, the Floodplain Forward Coalition, are very
excited to work with you and our various partners in our collective
efforts to reactivate the floodplain in California’s Sacramento River
Basin, which will result in multiple benefits for the region and the
State of California. The Floodplain Forward leaders have proposed the
following portfolio of projects, which together will help reactivate our
floodplains for the benefit of fish, wildlife and people.

The Sacramento Valley is fertile ground for developing a new
path forward for holistic water management that incorporates
best available science and practical know-how of farm and
refuge managers to reactivate the floodplain in a way that:

What is the Wet Side and Dry Side?

Collaborative efforts among farmers, conservationists,
universities, and state and federal agencies are proving
that by reactivating our historic floodplains and using
our bypasses during key times of the year, we can
create high-quality habitat that produces up to 149
times more food for salmon than the river. This leads
to salmon growing five to twelve times faster, thus
increasing their chance of survival on their journey to
the Pacific Ocean. This ultimately has the potential to
dramatically boost salmon populations in California.

Our bypasses are engineered to push water out of the system as quickly as possible when the
Sacramento Valley floods. This primary function reduces the threat of flooding to our cities, communities
and farms. We are now uncovering ways to re-imagine and better use our bypasses to also benefit
fish and wildlife without impacting the primary function: flood
protection. By reactivating our floodplains and allowing bypasses
to connect to the river more frequently and for longer durations
we can mimic historical flood patterns and restore the natural
wetland productivity needed to recover imperiled fish and wildlife
populations.
With the ability to move water during non-flood times to
farmlands and other managed wetlands along the bypasses, we
can create large shallow sections of water on dormant fields. The
water, only a few inches deep, spreads out and slows down and
acts as a giant solar panel producing billions of zooplankton. This
primary food source for endangered salmon is severely lacking

•

Dry-Side farm fields are located outside the current
flood protection system but were once part of the
historical floodplain. Fish cannot access this side.

YUBA
RIVER
Sutter
Buttes

Sutter
Bypass
Clear Lake

WOODLAND
SACRAMENTO
Yolo
Bypass
Dry Side

Photo: Ken “Creekman” Davis

Proof is in the Projects

Fish Food Grown
on Winter Rice
Fields Could be
Key to Recovering
Imperiled Central
Valley Salmon

Through collaborative projects, waterfowl and endangered fish are returning to areas they once reared in more
than 100 years ago. These key projects demonstrate some of the work being done on the Wet-Side of the levee.

Nigiri Project: Fish on Rice Fields
The Nigiri Project puts endangered fish on rice fields
within the bypass for enhanced food access. By mimicking
the kind of shallow, long-duration flood patterns that once
existed in the Yolo Basin, high densities of zooplankton
and invertebrates are produced in vast numbers.
Connecting endangered fish with this habitat is vital for
the species long term survival. Scientists and farmers are
working together to use private lands to ensure the most
cost-effective and viable means of vegetation control on
the Yolo Bypass. This is part of a larger effort known as
the Floodprint Project – which ties in the Tides End and
Nigiri projects.

Roger Cornwell, River Garden Farms
Jacob Katz, PhD, California Trout

A first-of-its-kind study reveals that rice fields can play an important role in revitalizing river ecosystems
and boosting imperiled salmon populations in the Sacramento Valley. California Trout, working with River
Garden Farms and a coalition of farmers and public agencies, recently completed a detailed three-year
experiment detailing how farm fields can be managed to grow food to support wild salmon populations
in the fall and winter months, while still growing food for people during summer. We summarized the
scientific studies in Fish Food on Floodplain Farm Fields. (See the full studies for 2019, 2018 and 2017.)

Read More on this Project

The Challenge

Dos Rios Agricultural Salmon
Easement

Today, 95 percent of the Central Valley’s historical
floodplains are cut off from the river by levees. Built in
the early 1900s to combat devastating floods; levees and
bypasses were constructed to corral mighty rivers and
push water quickly through the system. Even before
invasive species, large rim dams, and Delta water export
facilities were introduced into the system, salmon and
waterfowl populations started to dramatically decline
with the draining of floodplain wetlands and the
construction of the levees. Simply put, primary
food resources and key rearing habitats are no
longer accessible to native species.

Aids in rearing habitat and food production
for salmon and waterfowl

California’s native fish populations are struggling for survival. Before the Central Valley was developed,
leveed and drained, over four million acres of floodplains were inundated each winter. These shallow,
fertile floodplains were hugely productive and created the food that supported over two million salmon,
tens of millions of waterfowl and abundant wildlife populations. Over last 150 years more than 95
percent of floodplains have been cut off from Central Valley rivers by levees, effectively starving river
ecosystems of the foundation of the aquatic food web: the solar energy captured by plants and algae on
floodplains that in turn feeds the bugs that are the primary food source of juvenile salmon. There is a
growing body of research that points to a lack of available fish food in channelized Central Valley rivers as
a leading cause in the dramatic and continuing decline of native fish populations.

The Dos Rios Project provides nearly 1500 acres of
reactivated floodplain habitat that will serve as a multibenefit model for future innovative water management,
continued farming, and salmon recovery efforts. Located
at confluence of the Sacramento River, Butte Creek
and Feather River, the area can be frequently accessed
by all runs that spawn in the upper Sacramento River,
Butte Creek spring run, and Feather River spring and
fall runs. Winter run juveniles out-migrating through
the Sacramento river will be able to access the managed
agricultural floodplain at Dos Rios multiple times per year
as the Sutter Bypass inundates from backwatering.
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Boosting imperiled salmon
populations by reimagining how we
manage our bypasses year-round

Today, 95% of the Central Valley’s historical floodplains are cut off from the river by levees. Built in the
early 1900s to combat devastating floods, levees and bypasses were constructed to corral mighty rivers
and push water quickly through the system. Even before invasive species, large rim dams, and Delta
water export facilities were introduced into the system, salmon populations started to dramatically
decline with the construction of the levees. Simply put, the levees prevented Chinook salmon from
accessing their primary food source. To address the problem of access, a diverse group of government
agencies, conservation groups, growers and water suppliers came together to dream big – this group is
now referred to as the Floodplain Forward Coalition. Their task, as illustrated in the document below:
reconnect the fish with the food and provide them a safe haven.

Wet-Side lands are located within the footprint
of the current flood protection system, including
the river channels and bypasses. Allows for fish to
freely access during wet stages.

Wet Side

Aids in rearing and food production for salmon and waterfowl

By David Guy
Northern California Water Association
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With today’s knowledge of the landscape and scientific
understanding of how wildlife interacts with these
historical floodplains, we have improved our water
management to mimic natural flows across the lands
once seen here centuries ago.

But why is a wet floodplain important for fish? New scientific research is showing us why. The health of
a juvenile fish greatly influences its chances of surviving its journey to sea and back and returning as
large adult salmon. Our current river system produces tens of millions of juvenile salmon every year,
but they are not the ‘hefty’ juveniles that our historical floodplains once helped produce. The picture
below, courtesy of California Trout, shows fish the same age, one was raised in the Sacramento River
and the other on the adjacent floodplain. These ‘floodplain fatties’ grow so much faster and bigger

Bypasses
and Fish Habitat

The Floodplain
Forward:
Bypasses and
Fish Habitat

CHICO

The two areas located on both sides of the levees are
defined as Wet Side and Dry Side:

What did occur during that decade was the taming and channelizing of the Sacramento River system,
as the 1907 and 1909 floods ended the debate on how to solve Sacramento Valley flooding. The result
was a system of levees and bypasses that was conceived and constructed to corral the mighty rivers.
Riverbanks were raised with levees, and the historic sloughs that fed the floodplains with water and
juvenile fish were either plugged entirely or replaced with weirs. The levees were designed to keep the
main rivers within their narrow banks to move water quickly through the system. The weirs functioned to
let high flood waters into flood bypasses only at very high flows, which occurred infrequently. The result
was a significant reduction in the frequency and duration of flooding on the historic floodplains. This
reduction in floodplain ‘activation’ was exacerbated by the development of drainage systems that graded
and channelized the floodplains to rapidly drain the lands in the Valley.
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Fish Food on Floodplain Farm
Fields
Encouraging Results from
Pilot Project Raising Salmon in
Sacramento Valley Rice Fields

Too Big
to Dream?

Advancing Floodplain Reactivation
in the Sacramento River Basin

Boosting Imperiled Salmon
Populations using California’s Ricelands
The Fish Food on Floodplain Farm Fields
is a collaborative project with farmers,
conservationists, universities, and state and
federal agencies and is proving that we can
help produce 40 times more food for salmon.
This leads to salmon growing five times faster
and increasing their ability to complete their
journey to the Pacific Ocean. Which, ultimately
has the potential to dramatically boost salmon
populations in California.

The Challenge:

Today, 95% of the Central Valley’s historical floodplains are cut
off from the river by levees. Built in the early 1900s to combat
devastating floods, levees and bypasses were constructed to
corral mighty rivers and push water quickly through the
system. Even before invasive species, large rim dams,
and Delta water export facilities were introduced
into the system, salmon populations
started to dramatically decline with the
construction of the levees. Simply
put, the primary food source was
no longer accessible.

Read More on this Project

Photo: Ken “Creekman” Davis

The idea behind the “Fish Food From Floodplain Farm Fields” experiment was
for scientists to partner with growers who farm the formerly-inundated
floodplains on the dry-side of the levees to manage their fields in such a
way that they reproduce the natural pattern of mid-winter flooding. When
the farmers shallowly inundate their fields for several weeks they replicate
the natural wetland conditions that once made abundant fish food. In
several weeks in mid-winter, when the fields are not otherwise in use, a
massive growth of invertebrates bloom in these fertile floodplain waters.

Fish Food on Floodplain
Farm Fields

Fish Food Grown on Winter Rice Fields | 1
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ACTIVE FLOODPLAIN
PROPOSALS
IN THE LOWER
SACRAMENTO RIVER
VALLEY

M & T, 3 B ' S & G O O S E L A K E
OVERFLOW AREAS

Fish Food on Floodplain
Farm Fields

Encouraging Results
from Pilot Project
Raising Salmon in
Sacramento Valley
Rice Fields

Boosting Imperiled Salmon
Populations using California’s Ricelands
The Fish Food on Floodplain Farm Fields

Helping Salmon in
the Sacramento Valley

By Paul Buttner, Manager of Environmental
Affairs, California Rice Commission

is a collaborative project with farmers,
conservationists, universities, and state and
federal agencies and is proving that we can
help produce 40 times more food for salmon.
This leads to salmon growing five times faster
and increasing their ability to complete their
journey to the Pacific Ocean. Which, ultimately
has the potential to dramatically boost salmon
populations in California.

The Challenge:

Collaborative Pilot Project

Project Funders

The second year of the California Rice Commission (CRC) Pilot Salmon Project fieldwork has yielded
very positive results and should pave the way for the CRC and our fish conservation partners to develop
methods to utilize winter-flooded rice fields to help struggling salmon populations.

As part of an environmental initiative to help recover struggling salmon populations,
California Rice has assembled a strong coalition of scientists, rice growers and project
funding organizations. Our $1.4 million pilot project will test and refine rice farming
practices to provide habitat and food for fish.

This new journey is made possible
by a diverse coalition of funders:

In late-March, we released nearly 350 baby salmon that were raised in rice fields in Yolo County. Later,
we released a set of control groups that were reared and released using more traditional approaches.
Fish in both of these groups were fitted with a very sophisticated tag, allowing us to track their travels
through the watershed and out to the ocean. Our hope was to demonstrate rice field-reared fish might
have greater survivability during their journey to the ocean. We based our optimism on previous studies
showing that salmon grow very fast in rice fields because of the abundance of their natural food sources
in these fields. Fortunately, our 2020 graduating class of young salmon lived up to our optimism.

California Rice has successfully worked with partners to specifically manage its floodplain
farm fields to benefit millions of birds. We now look forward to adding to this legacy of
conservation by using our “surrogate wetlands” to help fish in the Sacramento Valley.

Before getting to the results, it’s helpful to know what reasonably
expected salmon survival rates are from year-to-year. In rare years
with extremely high-water, it is possible to get to as high as 15 to 20
percent survival. In drought years, similar to the 2019/20 season,
expected survival is typically around zero to 3 percent and is often
close to zero.

Today, 95% of the Central Valley’s historical floodplains are cut
off from the river by levees. Built in the early 1900s to combat
devastating floods, levees and bypasses were constructed to
corral mighty rivers and push water quickly through the
system. Even before invasive species, large rim dams,
and Delta water export facilities were introduced
into the system, salmon populations
started to dramatically decline with the
construction of the levees. Simply
put, the primary food source was
no longer accessible.

Our first-year goals for this initiative on salmon include the following:
• Refine previous trials to grow salmon in winter-flooded rice fields into standardized
management practices for use on farms near Sacramento River tributaries.
• Insert micro transmitters into 900 young Chinook salmon to track their journey
from the Sacramento Valley all the way out to the Pacific Ocean.
• Determine the survivability of young salmon grown on highly productive
winter-flooded rice fields in terms of the percentage of these fish successfully
reaching adulthood.

Expertise

Generous funding agreement from USDA’s
Natural Resources Conservation Service
(NRCS) covering nearly half of the total
project cost.

COLUSA WEIR
(NOTCH)
BUTTE SLOUGH OUTFALL
GATES (RETROFIT)

FISH FOOD PRODUCTION AREAS – THE GREEN
SHADED AREAS REQUIRE PUMPING TO MOVE
W A T E R O N O R O F F, T H E R E F O R E J U V E N I L E
REARING IS NOT PROPOSED ON THIS
F O O T P R I N T. I N S T E A D , T H I S L A N D W H I C H I S
L A R G E LY R I C E G R O U N D G R A D E D F O R
SHALLOW FLOODING, WOULD BE USED TO
SPREAD WATER OUT AND ALLOW THE
NATURAL PROCESS OF PLANKTON GROWTH TO
O C C U R . T H I S TA K E S A P P R OX . 3 - 4 W E E K S
FOR PEAK PRODUCTION, A TIMELINE ALMOST
NON-EXISTENT ON OUR MODERN DRAINED
LANDSCAPE. AFTER 3-4 WEEKS, THE
PLANKTON FILLED WATER WOULD BE
DRAINED BACK TO THE RIVER’S TO SUPPORT
THE ECOSYSTEM. THE FLOODED RICE FIELDS
ALSO PROVIDE WATERFOWL AND SHOREBIRD
H A B I TA T D U R I N G P L A N K T O N G R O W T H .

Major contribution from Syngenta Crop
Protection, LLC of about one-third of
the project costs.

Other valued contributing sponsors include:

Encouraging Results | 1

Paul Buttner, Project Manager, California Rice Commission (916) 206-5340 • pbuttner@CalRice.org

FEATHER RIVER
FLOODPLAIN
FISH ACCESS
LOWER SUTTER BYPASS
LOW-WATER MG'D
FLOODPLAIN
(5,000 AC)
DOS RIOS PROJECT
EL DORADO BEND
FLOODPLAIN
FISH ACCESS

INFRASTRUCTURE - LEVEES
WATER DISTRICT & RECLAMATION DISTRICT BOUNDARIES
MANAGED FLOODPLAIN PROJECTS
REMAINING ACTIVE FLOODPLAIN
FISH FOOD PRODUCTION AREAS TO DRAIN BACK INTO SYSTEM
A D U LT & J U V E N I L E P A S S A G E L O C A T I O N S T O B E O P T I M I Z E D
** ALL PROJECT ACRES ARE EXPRESSED IN THE PROJECT’S POTENTIAL
W E T T E D F O O T P R I N T.
** FISH FOOD PRODUCTION WOULD BE SCALED BASED ON THE
U N D E R S T A N D I N G O F T H E F I S H E R Y N E E D S A N D F U N D I N G A V A I L A B I L I T Y.
0

5

10

20 Miles

TISDALE BYPASS
MG'D FLOODPLAIN
(500 AC)
MID SUTTER BYPASS
LOW-WATER MG'D
FLOODPLAIN
(1,000 AC)

TISDALE WEIR
(NOTCH)

A D U LT A N D J U V E N I L E P A S S A G E L O C A T I O N S T O B E
OPTIMIZED – THESE ARE EXISTING AND POSSIBLE
FUTURE LOCATIONS FOR JUVENILE ACCESS ONTO THE
F L O O D P L A I N S A S W E L L A S A D U LT P A S S A G E B A C K I N T O
THE RIVER SYSTEM. MANY OF THE WATER CONTROL
STRUCTURES AT THESE LOCATIONS WERE DESIGNED
WITH FLOOD PROTECTION IN MIND WITHOUT
U N D E R S TA N D I N G T H E I M PA C T O N T H E E C O S Y S T E M .
THESE STRUCTURES NEED TO BE UPDATED WITH OUR
N E W U N D E R S TA N D I N G O F A D U LT A N D J U V E N I L E F I S H
NEEDS TO HELP OPTIMIZE THE FLOODPLAIN ECOSYSTEM
FUNCTIONS WHILE ENHANCING THE ABILITY TO PROVIDE
FLOOD PROTECTION.

The science elements of this project will be led by
the renowned Center for Watershed Sciences at
UC Davis in collaboration with California Trout.
Essential to the program’s success is coordination
with the California Department of Fish and
Wildlife providing valuable scientific expertise
and supplying the hatchery fish for the project.

The outmigration survival rate of our 2020 rice field-reared salmon
was nearly 4.5 percent - nearly 4.5 times higher than our control
groups and substantially higher than other similar tagging study
during this period. We could not be happier with these results, and
they will now serve as the basis for further work by CRC and its fish
conservation partners to continue efforts to develop a larger-scale
strategy to use our fields to help salmon, just as we have used them
to help birds for decades now.
1

REMAINING ACTIVE FLOODPLAIN –
THESE ARE LOCATIONS WHERE
JUVENILES HAVE THE
OPPORTUNITY TO ENTER AND EXIT
MUCH LIKE THEY DID ON HISTORIC
FLOODPLAINS. THE CONCEPT IS TO
REIMAGINE THE BYPASS
FOOTPRINT TO TRY AND
REPLICATE THOSE HISTORIC
FLOODPLAINS TO OPTIMIZE THE
BENEFIT TO FISH AND WILDLIFE.

M O U LT O N W E I R
(NOTCH)

FREEMONT WEIR
(NOTCH)
KLOG
RE-OPERATION

NIGIRI PROJECT 2.0
MG'D FLOODPLAIN
(7,000 AC)
LOWER ELKHORN BASIN
LEVEE SETBACK
(1,000 AC)

LOOKOUT SLOUGH
FLOODPLAIN & TIDAL
H A B I TA T
(3,000 AC)

SACRAMENTO WEIR
FISH PASSAGE

Reactivating the
Floodplains
(Continued)

The SacramentoINUNDATION
Valley &FREQUENCY
Waterfowl
• 53 individual flood events from 1975–2013
• 1.3 events per year on average
• Earliest flooding has occurred in October and flooded as late as July

FUTURE STUDIES

C
alifornia’s Sacramento Valley is the single most important wintering area for waterfowl
along the Pacific Flyway with 4-5 million waterfowl migrating to the region every fall from

• Quantify management options that will maximize fish habitat
in coordination with out-migrating fish, zooplankton production,
as far away as Alaska, Canada, and Siberia. The Sacramento Valley’s world-renowned
and agricultural practices
mosaic of natural resources, including farms, wildlife refuges and managed wetlands,
cities and rural communities, and meandering rivers work together in concert to
support and feed waterfowl, shorebirds, raptors and other species.
Dos Rios Property Map

DOS RIOS
BUILDING PARTNERSHIPS & REACTIVATING FLOODPLAINS

l

Dos Rios Agricultural Salmon
Easement
RGF: Fish Food Project

Bryce
Lundberg a tenuous balance, providing just enough
Currently, the region
is experiencing
VP ofand
Agriculture
food for the waterfowl
other birds traveling to the Sacramento Valley in the
Lundberg Family
Farms
winter months. Redirecting
water to
other areas would result in less acres of
habitat by shifting the
balance, leaving the birds without adequate food (visit
bryce@lundberg.com
duwestblog.org/newwaterera/energetics
for more information).
530-538-3500

These salmon could go extinct
without efforts to recover
the species.

*This includes more than 250,000 acre-feet in additional water needed to reach CVJV water
supply goals for refuges and privately managed wetlands

Shasta

Seeing the Whole Picture
A view of the entire salmon life cycle
and the attrition factors endured at
each stage in the Sacramento River.

Salmon Life Cycle

l

Butte Creek Salmon Recovery

l

l

l

l

Aiding Salmon in the Upper
Sacramento River
Improving Conditions for
Salmon
Helping Salmon in the
Sacramento Valley
Re-managing the Flow

x

SAC RAM ENTO
R IV ER SAM PL E

FAR M S

WATER
DISTR IC TS

AC R ES (IN THO USANDS)

SOLU TI ON

PO UNDS O F BUG S PER
AC R E (FISH FO O D)

SC IENTISTS

FLO O DPLAIN FATTIES
RIVER

PA RTN ERS

F LO O D P LA I N

C AL TR O UT
NO RTHER N C AL IFO R NIA
WATER ASSO C IATIO N
IN.
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EFFORTS

50

UC DAV IS

The Fish Food
Project is one of
50 efforts in the

PR OJ EC TS Sacramento Valley
Salmon Recovery
Program.

SAC RAM ENTO VAL L EY
FAR M ER S

Central Valley Spring-run Chinook Salmon
Illustration by Paul Waters, courtesy of Cal Trout
(Oncorhynchus tshawytscha)

Sacramento Valley
Chinook Salmon
The Sacramento Valley is home
for four runs of Chinook salmon:
spring-run, fall-run, late-fall run
and winter-run. The spring-run
and winter-run Chinook salmon
as well as steelhead and green
sturgeon are listed as either
threatened or endangered by
state or federal agencies. All
of these fish are anadromous,
which means that they move
from salt water to fresh water to
spawn.

any of these activities were initially presented by Dave
Vogel in his 2011 report, Insights in to the Problems,
Progress and Potential Solutions for Sacramento River Basin
Native Anadromous Fish Restoration, which outlined the
biological priorities for salmon recovery in the Sacramento
Valley. Further science from UC Davis and conservation
organizations also guide the priorities (see e.g., Floodplains:
Processes and Management for Ecosystem Services).

The data reflects salmon population
numbers reported by state and federal
biologists for 2021. Click here for a
detailed salmon summary.

~ 31,000,000

Redding

Upward Trend:
2019: 8,128
2018: 7,428

2

Ri
ve

~ 798,000

baby fry born

Red Bluff

75% natural
25% hatchery

3
3&5

~ 571,000 juvenile
winter-run migrated
past Red Bluff

While a small number
of juveniles spend time
on floodplains, majority
of returning fall-run
adults sampled spent
time on floodplains as
juveniles.

er

l

C ANAL
SAM PL E

Bare river channels
= lack of food
and shelter

Riv

Salmon Snapshot

6x

FAR M ER S

Growing food for fish! How?
Reconnect managed farm
floodplains (rice fields) where
food is produced and deliver
the nutrients to the fish in
the river.

CO NSERVATIO N
G R O UPS

FLO O DPLAIN
SAM PL E

So far 12 farmers are growing
bugs on about 50,000 acres in the
Sacramento area. That’s roughly
70 pounds of dry carbon per 100
acre-foot.

12
50k
70

G OV ER NM ENT
AG ENC IES

149x

PER C ENT M O R E FISH FO O D

eggs laid in
spawning grounds

15 years

S acr a m e n to

Despite tremendous challenges and
hardships, salmon continue to
demonstrate that they are a resilient
species. The dry and hot conditions in
2021 were not ideal for salmon nor
any other part of the ecosystem that
depends upon freshwater. Even so,
adults returned to the Sacramento
River in solid numbers; they spawned,
and fry and smolts are continuing to
make their journey down the
Sacramento River.

1

5& 6

Largest return in

r

Sacramento Valley Salmon Recovery Program
Local water management entities, conservation organizations and state and federal
fisheries and water management agencies in 2014 joined together to form the
Sacramento Valley Salmon Recovery Program, a collaborative partnership to complete
projects and improve science to promote recovery of salmon and other species of fish in
the region. These actions are implementing both the National Marine Fisheries Service’s
Recovery Plan for the Sacramento River and the California Natural Resources Agency’s
Sacramento Valley Salmon Resiliency Strategy.

10,269 adult
winter-run Chinook
returned to spawn

o

2021
Salmon
Snapshot

nt

l

THE FO O D IS O N THE
FLO O DPLAIN

IVER
ENTO R
RAM

am e

Sacramento Valley Salmon
Recovery Program

15k

Thanks to the sum of its parts, the Sacramento Valley is an ecological success story where
limited water resources serve the mosaic of land to create a modern
habitat combination
MAP
that works for both humans and birds.
AREA

M
l

The historic floodplains once
served as a feasting ground for
juvenile salmon. As California’s
Sacramento Valley was
developed into cities, roads and
farms, the food supply was cut
off by levees and other local
flood protection projects. Today,
with only 5% of the historical
floodplain wetlands remaining,
the aquatic ecosystems no
longer provide sufficient food
to support fish populations.

TODAY

Sacr

Sacramento Valley
Salmon Recovery
Program

The winter-run chinook salmon
population continues to hover
around historic lows in the
Sacramento River.

FISH MAKING THE JOURNEY
EACH WINTER TO THE
PACIFIC OCEAN FROM THE
UPPER REACHES OF THE
SACRAMENTO RIVER.

SAC

l

The Sacramento Valley and
Waterfowl

C AU SE

25k
2k

FEATHER RIVER

l

PR O BLEM

1970s

Maya Kepner
Each year, between 500,000 and 600,000 acres of rice are planted in the SacraManaging
Member/Founder
mento Valley, providing
habitat
for more than 230 species, including many birds.
West Conservation,
L.L.C. acres of this rice land is
In a typical fall andAmerican
winter, around
250,000 to 350,000
flooded, providingmaya@americanwestconservation.com
significant and essential habitat for Pacific Flyway waterbirds
and nearly 60 percent
of waterfowl food resources in the Sacramento Valley. In
916-600-2324
addition, more than 40,000 acres of privately managed wetlands and 27,000
acres within the National Wildlife Refuges and State Wildlife Areas also make
Mike Denny
substantial contributions
to the Pacific Flyway habitat in the region.
VP Farm Operations
All of this habitat isLundberg
reliant upon
theFarms
ability of Sacramento Valley water districts
Family
and companies to divert and deliver surface water resources year-round in acmdenny@lundberg.com
cordance with their contracts and water rights. According to the Central Valley
530-538-3500
Joint Venture (CVJV), the combined winter water needs of flooded rice and
wetlands in the Sacramento Valley is almost 1.1 million acre-feet per year.*

COLLA BORATI ON
The Fish Food Project demonstrates what is possible when historically
warring factions come together to help the salmon population in
California. By uniting to help feed more fish, we can have a direct
impact on improving population numbers and restore one of California’s
heritage species.

15,000 percent more food (zooplankton and invertebrates) for fish is
produced on the flood plains (rice fields) versus canals or the river.
This project aims to get more of the food back into the river system.

RECONNECTING FLO O DPLAIN-DER IV ED FISH FO O D
TO ENDANGER ED SAL M O N PO PULATIO NS.

AGRICULTURAL SALMON EASEMENT

As the map on the reverse side shows, diverse land types such as refuges, riceCONTACTS
lands, private wetlands,
and other farms sustain birds with food and shelter
through winter and into spring, acting as surrogate wetlands to defray the loss of
95% of the historic wetland areas in the state.

P ROJEC T I MPAC T

FISH FOOD
PROJECT

Floodplains offer
bountiful food supply

Sacramento
3

Spend three years
maturing in ocean
before returning to river

4

SF Bay

125,038

natural-born

160,000

hatchery-born
Outmigration to
Delta

Up to 20% loss from
commercial fishing

Building on these reports, the Sacramento Valley Salmon
Recovery Program partners have identified almost 50
priority projects to promote salmon recovery in the region.
The partners meet regularly to evaluate the priorities and
progress towards their completion.
The Sacramento Valley Salmon Recovery Program is a
comprehensive effort, addressing all salmon life-cycle
stages that occur in fresh water by implementing projects
and flows that serve multiple benefits. This program is
designed as a proactive and extensive effort, in line with
Section 4 of the Endangered Species Act (ESA), to promote
recovery of Chinook salmon through the completion of
projects to address stressors they are exposed to during the
freshwater stages of their life cycle.



Aiding Salmon
in the Upper
Sacramento River

Sacramento River Basin
Improving Conditions for Salmon

The major rivers and streams of the Sacramento River Basin
provide essential pathways for spawning salmon and
steelhead. Flow agreements to benefit these fish are on
every major watercourse in the Sacramento River Basin.

For the past decades, water
resources managers have
been working with state and
federal agencies and
conservation partners to
implement various programs
and projects to improve
conditions for viable salmon
and other anadromous fish
populations in every part of
the Sacramento River Basin.

How farmers and ranchers are improving
habitat for imperiled salmon populations.
If we want to boost population numbers for
endangered Chinook salmon, we must look at
supporting the fish throughout their entire freshwater
life cycle. United in a desire to produce real results and
change, a coalition of farmers, conservationists, water
management agencies and state and federal fishery
agencies are working together to provide salmon with
vital habitats along the Sacramento River.

Support in the
Upper River:

As a migratory species that spends only a few
months in the river, supporting the Chinook salmon
in a scientific and timely manner is critical to their
long-term survival. The Sacramento River Settlement
Contractors, a group of farms and water agencies,
are involved in projects located from Sacramento to
Redding with the goal of producing better habitats
and practices for the benefit of salmon.

Re-managing the Flow

PROGRAMS AND PROJECTS IMPLEMENTED SINCE 2000

Shasta Lake
Shasta Lake

REDDING

REDDING
CHICO
Lake
Oroville

SACRAMENTO
RIVER

Sutter
Buttes

Clear Lake
Sutter
Bypass

Yolo
Bypass

Since the State Water Board’s Water
Quality Control Plan update and
Decision 1641 in 2000, there has been
a serious and concerted effort to
implement numerous flow
arrangements, habitat enhancements,
fish passage improvements, fishfood production projects, and studies
to advance the science that informs
management decisions. These
programs and projects collectively
address every salmon life-stage
and they will be adaptively managed
into the future based on lessons
learned and better understanding
the science.
The recent twenty-year celebration
on Butte Creek Salmon Recovery
showed how salmon can recover
when conditions improved for every
freshwater part of the spring-run
salmon life-cycle (Appendix C).
It is the comprehensive approach
described in this document that will
be critical to similar success in other
parts of the Sacramento River Basin.

Specifically, the projects implemented in the
Upper Sacramento River are a prime example of
the collaborative effort underway. Together, these
projects strive to produce more salmon who are born
in and return to the Sacramento River each year.

Updated February 21, 2019
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Trinity and Shasta Lakes are important sources of
cold water storage. Timing the release of this cold water
into the rivers is vital if spawning fish are to thrive.

Photo Credit: Ken Davis

Flow Agreements
New instream flow agreements or requirements have
been put in place on every major watercourse in the
Sacramento River Basin. These requirements, which
have all been designed to benefit salmon, are found
in State Water Board decisions, biological opinions,
streamflow agreements, and other processes.
This includes:

• The agreements/requirements shown on

Remanaging the Flow, with a more detailed
summary, in Appendix A.

• Various short-term flow arrangements in
Appendix B that have been specifically designed
to benefit salmon.

• An additional 1.3 million acre-feet (maf) of water
has also been redirected annually to dedicated
Delta outflow during this time (see Retrospective).

Habitat Enhancement
Numerous habitat improvement projects have
been implemented in every part of the Sacramento
River Basin to aid adult salmon holding and
spawning, juvenile salmon rearing, and protection
from predators. This includes spawning gravels,
rearing areas and floodplain restoration (Appendix D).

Helping Salmon in
the Sacramento Valley
Collaborative Pilot Project

Project Funders

As part of an environmental initiative to help recover struggling salmon populations,
California Rice has assembled a strong coalition of scientists, rice growers and project
funding organizations. Our $1.4 million pilot project will test and refine rice farming
practices to provide habitat and food for fish.

This new journey is made possible
by a diverse coalition of funders:

California Rice has successfully worked with partners to specifically manage its floodplain
farm fields to benefit millions of birds. We now look forward to adding to this legacy of
conservation by using our “surrogate wetlands” to help fish in the Sacramento Valley.
Our first-year goals for this initiative on salmon include the following:
• Refine previous trials to grow salmon in winter-flooded rice fields into standardized
management practices for use on farms near Sacramento River tributaries.
• Insert micro transmitters into 900 young Chinook salmon to track their journey
from the Sacramento Valley all the way out to the Pacific Ocean.
• Determine the survivability of young salmon grown on highly productive
winter-flooded rice fields in terms of the percentage of these fish successfully
reaching adulthood.

Expertise

Generous funding agreement from USDA’s
Natural Resources Conservation Service
(NRCS) covering nearly half of the total
project cost.

Major contribution from Syngenta Crop
Protection, LLC of about one-third of
the project costs.

Other valued contributing sponsors include:

The science elements of this project will be led by
the renowned Center for Watershed Sciences at
UC Davis in collaboration with California Trout.
Essential to the program’s success is coordination
with the California Department of Fish and
Wildlife providing valuable scientific expertise
and supplying the hatchery fish for the project.

Sacramento River Tributaries
Clear Creek

Various flow agreements benefit spring run salmon.

In May and June, water is pulsed
into Clear Creek to attract
Spring-run salmon from the
Sacramento River. From June
through October, water released
from Whiskeytown Reservoir
keeps water temperatures cool.

Feather River
A water quality certification adopted
in 2010 provides for specific flow
and temperature requirements to
accommodate spawning salmon
and steelhead.

Sacramento River below
Keswick Dam
In 1960, flow objectives were
established for the protection of fish
and wildlife. In 1990 and 1991 this
policy was modified requiring more
cold water when warmer temperatures
would be harmful to fish.

Yuba River
Sacramento River at
Wilkins Slough
The Rivers and Harbors Act of 1935
mandated a specific flow rate at
Wilkins Slough be maintained. The
primary goals at that time were
navigation and flood control. In
1992, Congress made protection
of fish and wildlife a secondary
goal and this requirement was
updated in 2009.

In 2008, the Yuba River Accord increased the streamflow
requirements over previous levels, which benefits fish
while insuring sufficient water supplies for irrigation
and municipal uses.

American River below Nimbus Dam

For more details visit www.norcalwater.org/
efficient-water-management/instream-flows/

Paul Buttner, Project Manager, California Rice Commission (916) 206-5340 • pbuttner@CalRice.org

In 2000, the Flow Management Standard was developed, which established minimum
flow standards to improve the conditions for fall-run Chinook salmon and steelhead.
Additionally, releases are adjusted to maintain sufficiently low water temperatures for
steelhead rearing in summer and Chinook spawning in the fall.

Redding

ADDITION OF REARING STRUCTURES

This project will add rearing structures in the
upper mainstem Sacramento River where optimal
spawning habitats currently exist. It is anticipated
that implementation of this action will result in
major gains in juvenile salmon survival by protecting
baby salmon from predation and improving rearing
habitat conditions.
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Protecting Fish
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Meridian Farms Water Company

l

l
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l

Chinook Salmon

New structures would be
composed of woody debris and
large, angular boulders placed in
deep areas of the river channel

between the fish in the river and the
pumps used to divert water.

Rainbow Trout

/SacValleyCA
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Juvenile
salmon find
optimal
feeding sites
and refuge
from predators
in rootwad.

BOLT
ROOTWAD

Bypasses and Fish Habitat
Fish Food on Floodplain Farm
Fields

water pumps

White Sturgeon

The LARGER the pumps, the
LARGER the fish screen.

The Meridian Farms Water Company

entrapment risks for Federally-listed fish

(MFWC) provides irrigation water to about

species.

This ensures that water moving through a
screen does so no faster than one foot every
three seconds, thereby creating no chance that
even the smallest juvenile salmon would be
impinged on a screen or even have its equilibrium
disturbed if it is swimming by a diversion that is
pumping at maximum capacity.

10,000 acres in three distinct service areas
in Sutter County, bounded by Sutter Bypass
on the east and north, Tisdale Bypass on
the south and the Sacramento River. The

Screens are constructed with gaps small enough
(not much larger than the thickness of a penny)
that not even the egg of an endangered or
threatened species of fish could make it through.

Fish screens also allow water
management entities to divert water
year-round, allowing diversions in the
fall and winter months to provide
habitat for the waterfowl, shorebirds,
raptors and other species that utilize
the Pacific Flyway.

In addition to fish screens, other projects have
been constructed in the Sacramento Valley to
improve safe fish migration. This includes
siphons to convey water and sophisticated
barriers (such as the Knights Landing Outfall
Gates and Wallace Weir projects) to keep adult
salmon in the river as they migrate upstream.

The recently constructed Natomas Mutual
Water Company screen is 158 feet long.
screen is 1,100 feet long, or almost

a quarter mile in length.

www.norcalwater.org

Since 1990, every
high priority
diversion has
been screened.
The last two could be
completed by 2018.
At this point, over 90%
of the water diverted
from the Sacramento
River goes through
state-of-the-art fish
screens.

Intake Consolidation and Fish Screen
Project. MFWC will consolidate the three
the-art fish screens at each consolidated

Lake Oroville

Clearlake

intake. Because of the significant fishery
protection benefits, the project has

Sacramento River – Meridian, Drexler, and
Grimes. All diversions were previously

qualified for funding from the State’s
Ecosystem Restoration Program and the

unscreened

Federal Anadromous Fish Restoration

and

posed

potential

Program under the Central Valley Project
NEW 135 CFS MERIDIAN
DIVERSION W/FISH
SCREEN/PUMPING PLANT

Improvements Act.
Due to a shortfall in federal appropriations,
MWFC has only completed Phase 1 of the

REHAB EXISTING CANAL
TO CONVEY 135 CFS

Sacr

am
NEW 35 CFS RELIFT
PUMPING FACILITY

River

NEW DREXLER
PIPELINE
EXISTING DREXLER
DIVERSION

project with fish screen installation and
associated conveyance improvement at
the smaller Grimes intake, and conveyance
improvements for Drexler Pipeline in
anticipation of the Phase 2 project. The
Phase 2 project is necessary to realize the
full benefits of this project.

New 35cfs
Grimes Design

>> Enhance systemwide
operational flexibility,
water use efficiency,
and dainwater reuse

Project Location

Phase 1 – Completed
New Grimes Diversion,
Drexler Pipeline,

Folsom
Lake

existing fish screens

diversions into two, and install state-of-

MFWC has three diversions along the

>> Satisfy the criteria
for protection and
recovery of fisheries
and fish habitats per
the 1992 Central
Valley Project
Improvement Act

Lake Shasta

agencies, and funding agencies for the

water reuse, and surface water diversions
from the Sacramento River.

>> Provide Federallylisted endangered
fish species with
protection from
potential entrainment
risks

Coverage

Size

The Glenn-Colusa Irrigation District fish

PROJECT BENEFITS

Since 2001, MFWC has engaged local
interest groups, resource and regulatory

acre-feet, provided by groundwater, drain

average annual water use is about 35,000

Birds Benefit, Too.
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Phase 2 – Meridian
Diversion, Conveyance

Lake
Berryessa

Natomas Mutual Water
Company
Freshwater Ecosystem Budgets
in the Sacramento River Basin

Green Sturgeon

intake

Flow

ROCK

Steelhead Trout

A fish screen creates a barrier

.

Rd
iew
nnyv

S. Bo

Bass

Migration  corridors  are  important  to  help  
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migration  from  the  Valley  to  the  ocean.  Water  
managers  in  the  Sacramento  Valley  are  currently  
building  a  Salmon  Smolt  Escapement  Plan  to  time  
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Intake Consolidation and Fish Screen Project
Sutter County, California

5

to

River Garden Farms Salmon
Habitat Restoration Project

Flow  agreements%! 3%
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major  watercourse  in  the  Sacramento  
Valley.  Get  the  details  at  
www.norcalwater.org/
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Sites chosen in the vicinity
of known spawning sites
but are currently lacking
good rearing habitats

March 2021

Project
Location
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Restoring the Salmon Runs: A
time for Action

Fish protected through this program include:

In addition to the major reduction in reproductive
habitat, a large amount of rearing habitat for
young salmon was lost in upstream areas when
the large Sacramento Valley dams were built.

984' (Eiffel Tower)

Sacramento  Valley  water  resources  managers  are  partnering  with  federal  
 $%% $ ! $#'%! !# *%! $%!"#!'#%!#)
corridors  and  habitat  for  salmon.  The  measures  taken  and  the  money  spent  —  
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there  is  still  more  work  ahead  to  restore  the  salmon  runs.

Protecting Fish
More than two decades ago, implementation of the Central Valley Project Improvement Act (CVPIA) began,
bringing about a new era of fish passage improvement. Under the CVPIA, the Anadromous Fish Screen
Program (AFSP) was created, which authorized federal funding for fish passage and fish screen projects.
These contributions to the fish screen projects were matched with local and state funding.

1,100'

(Continued)

River Garden Farms Salmon Habitat
Restoration Project

Restoring  the  Salmon  Runs
–  a  Time  for  Action

158'

Sacramento Valley
Salmon Recovery
Program

MARCH 2021

NATOMAS MUTUAL WATER COMPANY
AMERICAN BASIN FISH SCREEN AND
HABITAT IMPROVEMENT PROJECT

Northern PP
Bennett PP X

X

The Natomas Mutual Water Company (Natomas) is a private, mutual water company that
controls surface water rights for over 280 landowners in an area known as the American Basin. Natomas diverts water from the Sacramento to provide irrigation water for agricultural
use and habitat preservation over a service area of about 24,000 acres located immediately
north of the City of Sacramento, California. The operation of Natomas’ irrigation facilities
provides important habitat for at-risk species, such as the giant garter snake and the Swainson’s hawk. Seasonal flooding of rice fields for rice straw decomposition provides needed
wetland habitat for waterfowl.
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Sankey Diversion

Freshwater Ecosystem
Budgets in the Sacramento
River Basin

Boosting Imperiled Salmon
Populations using California’s Ricelands

Pritchard Lake Diversion

Elkhorn Diversion
Sacramento
International
Airport

PROJECT SUMMARY (SEE PROJECT TIMELINE ON REVERSE)
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Natomas has been voluntarily engaged in the Anadromous Fish Restoration Program since
1993 to consolidate and screen its five (5) river diversions. The Project is well under way with
the two largest diversions completely reconstructed and equipped with state-of-the-art fish
screens. Only two of Natomas’ high priority diversions on the Sacramento River remain to be
screened.

Riverside Diversion

Sacramento River Basin water resources managers believe
California should account for water budgeted specifically
for our important ecosystems through Freshwater Ecosystem
Budgets. To effectively serve multiple benefits in a highly
managed water system, advancing specific, targeted
environmental benefits are essential for ecosystem
restoration, as well as ensuring water supply reliability
for communities, farms and recreation.
Freshwater Ecosystem Budgets can catalyze more collaborative and
innovative approaches to improve conditions for fish and wildlife by better

Phase 1 - Sankey Diversion (434 cfs) 1

Completed 2013

In the first implementation phase, a new diversion on the Sacramento River with
flat plate fish screens has been constructed to replace two existing diversions in
the Natomas Cross Canal. In addition, the low-flow dam at the confluence of the
Natomas Cross Canal with the Sacramento River was removed, eliminating a
significant barrier to fish migration east into Placer County.
NEW SANKEY DIVERSION

integrating natural resource values into California water management.
A Freshwater Ecosystem Budget is a modern water management tool that
specifies a volume of water to be made available to support a range of

Boosting imperiled salmon
populations by reimagining how we
manage our bypasses year-round
Collaborative efforts among farmers, conservationists,
universities, and state and federal agencies are proving
that by reactivating our historic floodplains and using
our bypasses during key times of the year, we can
create high-quality habitat that produces up to 149
times more food for salmon than the river. This leads
to salmon growing five to twelve times faster, thus
increasing their chance of survival on their journey to
the Pacific Ocean. This ultimately has the potential to
dramatically boost salmon populations in California.

2

and emerging science inform us that advance planning is necessary to
develop and effectively implement Freshwater Ecosystem Budgets in a
manner that balances and protects all beneficial uses of water, rather than

Completed 2015

In the second phase, Natomas’ second largest diversion was removed and replaced with a new structure equipped with retractable drum screens. This new
technology has proven to be a cost effective alternative to the flat plate screens
and allow the screens to be protected in the winter during high flood flows.

The descriptions here illustrate how various Freshwater Ecosystem Budgets have and
can be better used for critical ecosystem functions in the Sacramento River Basin.
These components are all consistent with our growing scientific understanding of how
modern functional flows—both instream flows and flows that are spread out and
slowed down across the landscape to reactivate our floodplains—can efficiently serve

NEW PRITCHARD LAKE DIVERSION
Phase 3 - Riverside Diversion (45 cfs)

3

/ Phase 4 - Elkhorn Diversion (80 cfs)

The Fish Food on Floodplain Farm Fields
is a collaborative project with farmers,
conservationists, universities, and state and
federal agencies and is proving that we can
help produce 40 times more food for salmon.
This leads to salmon growing five times faster
and increasing their ability to complete their
journey to the Pacific Ocean. Which, ultimately
has the potential to dramatically boost salmon

The Challenge

populations in California.

Today, 95 percent of the Central Valley’s historical
floodplains are cut off from the river by levees. Built in
the early 1900s to combat devastating floods; levees and
bypasses were constructed to corral mighty rivers and
push water quickly through the system. Even before
invasive species, large rim dams, and Delta water export
facilities were introduced into the system, salmon and
waterfowl populations started to dramatically decline
with the draining of floodplain wetlands and the
construction of the levees. Simply put, primary
food resources and key rearing habitats are no
longer accessible to native species.

ecosystem functions to which native species are adapted. Recent experience

focusing on ineffective single species management approaches.

Phase 2 - Pritchard Lake Diversion (160 cfs)

Fish Food on Floodplain
Farm Fields

Bypasses
and Fish Habitat

multiple benefits within a highly managed water system and ensure the availability

Today, 95% of the Central Valley’s historical floodplains are cut
off from the river by levees. Built in the early 1900s to combat
devastating floods, levees and bypasses were constructed to
corral mighty rivers and push water quickly through the
system. Even before invasive species, large rim dams,
and Delta water export facilities were introduced
into the system, salmon populations
started to dramatically decline with the
construction of the levees. Simply
put, the primary food source was
no longer accessible.

of freshwater to support a range of ecosystem functions, including in drier years.

4

1

The two remaining diversions will be screened in-place similar to the Pritchard Lake Diversion.
These two diversions will be constructed in coordination with the US Army Corps of Engineers’
Natomas Basin Flood Control Project that will upgrade the discharge pipe crossings to current
design standards.

The Challenge:

Photo: Ken “Creekman” Davis

EXISTING RIVERSIDE DIVERSION

1

Pacific Flyway

Central Valley
Refuge Needs

A Freshwater Ecosystem
Budget for Birds and the
Pacific Flyway

April 2020

Sacramento River Basin

There are two types of Refuge needs in the Central Valley – water
and funding. Funding needs for the refuges can be further
refined to the following categories: infrastructure, conveyance
costs, water purchase and studies/project design. It is assumed
that each of the refuges will need to secure funding for water
acquisition and conveyance/wheeling costs as well as general
maintenance funding over time.

l
l
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l
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Central Valley Refuge Needs
A Freshwater Ecosystem Budget
for Birds and the Pacific Flyway
Pacific Flyway Habitat in the
Sacramento Valley
Centerpiece of the Pacific Flyway
Wetland Areas and Rice Fields
in the Sacramento Valley of
California

Nearly five million ducks, two million geese and a half a million shorebirds rely on California’s
Sacramento River Basin, making this an internationally important area for migratory birds and
a key stopover site along the Pacific Flyway. The Sacramento River Basin’s world-renowned
mosaic of natural resources, including farms, wildlife refuges, managed wetlands and rivers,
work together in concert to support and feed waterfowl, shorebirds, raptors and many other
species.

PHOTO: Steve Emmons

North of Delta
The total Incremental Level 4 water allocation for the five north of Delta refuges is 27,750 acre-feet.
The average wheeling costs for surface refuge water for north of Delta refuges through Reclamation
conveyance agreements is approximately $29 per acre-foot.

Sacramento NWR

Colusa NWR

Internal main delivery canal improvements needed.
On the refuge property, Lateral 26-2 needs excavation,
re-sloping and raised levees its entire length to achieve
needed delivery capacity. Water control structures
also need to be replaced. Cost will be more than $1
million.

Needs some conveyance infrastructure improvements
to relieve pinch points within the refuge that need
to be defined and develop a cost estimate. Need
to reestablish a lift pump in the RD 2047 Drain
and 2 miles of water delivery canals to provide
water to approximately 1,500 acres in Tract 27
in the southeastern corner of the refuge. Cost is
approximately $750,000 to $1,000,000.

Delevan NWR

The refuge would benefit from an exchange between
Maxwell ID and Glenn-Colusa ID to receive water from
Maxwell ID for the southern part of the refuge.

Centerpiece of
the Pacific Flyway
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September 2020

A current study has estimated that to permanently purchase all
the remaining water supplies needed for full water deliveries
to these refuges, it would cost $485 million ($300 million south
of Delta and $185 million north of Delta). In addition to water
acquisition funds needed, there is roughly $130-165 million still
needed for infrastructure to deliver the water to the four refuges
that do not have adequate conveyance and $10-20 million needed
annually for conveyance costs.

Internal canal improvements are needed to increase
capacity. Central Lateral and West Lateral need to
be excavated, re-sloped and levees raised to achieve
needed capacity. Cost will be around $1 million.
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THE PACIFIC FLYWAY ECOSYSTEM
As the attached map shows, birds and other species using the Pacific Flyway are reliant upon varied land
uses that include ricelands and managed wetlands (both privately managed wetlands and public refuges
and state wildlife areas) to meet their habitat needs. Much of the habitat value of these lands (food, safe
resting areas and for some species nesting areas) is reliant upon surface water deliveries. Given the
development of the Sacramento Valley over the last 200 years, much of that water must now be delivered
to these areas through a complex and interconnected water infrastructure system.
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External Improvement – Proposition 1 funded lift
pump. It will be completed in 2021 in time for fall
flood-up. It requires revegetation work that was not
included in the original estimate that will cost an
estimated $1.2 million.

• More than a dozen raptor species, including owls, hawks and Bald Eagles
• 15 types of reptiles, including threatened Giant Garter Snakes

Teamwork to help our environment
To maximize ricelands habitat, the California Rice Commission works with rice
growers, conservation organizations and state and federal agencies to expand
and enhance wildlife habitat on rice farms.

• Regional Conservation Partnership Program
• Waterbird Habitat Enhancement Program
• BirdReturns
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Water needs are sub-divided into the needs for the refuge to get to Level 2 (or the water necessary for baseline
habitat values) and incremental Level 4 (the water necessary to maximize the habitat value of the refuge).

The Sacramento Valley and
Waterfowl

• Nearly six million waterfowl and hundreds of thousands of other waterbirds
and wetland-dependent species

Key initiatives include:
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Sutter NWR

• Internationally recognized shorebird habitat

• Nearly all of the food for millions of migrating ducks and geese in
the Sacramento Valley during the winter season
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Sacramento Valley rice farms not only produce food, they also provide vital environmental
benefits. Approximately 500,000 acres of rice fields in the region, in conjunction with 75,000
acres of managed wetlands, provide food and other habitat requirements for nearly 230 wildlife
species. Together, Sacramento Valley rice farms and managed wetland habitats provide:

Learn more about how California Rice benefits wildlife:

CalRice.org

CalRiceWaterbirds.org

The Sacramento Valley & Waterfowl

Why Spring Diversions on the
Sacramento River Are Important
to Serve Multiple Benefits

C
alifornia’s Sacramento Valley is the single most important wintering area for waterfowl
along the Pacific Flyway with 4-5 million waterfowl migrating to the region every fall from
as far away as Alaska, Canada, and Siberia. The Sacramento Valley’s world-renowned
mosaic of natural resources, including farms, wildlife refuges and managed wetlands,
cities and rural communities, and meandering rivers work together in concert to
support and feed waterfowl, shorebirds, raptors and other species.

As the map on the reverse side shows, diverse land types such as refuges, ricelands, private wetlands, and other farms sustain birds with food and shelter
through winter and into spring, acting as surrogate wetlands to defray the loss of
95% of the historic wetland areas in the state.
Each year, between 500,000 and 600,000 acres of rice are planted in the Sacramento Valley, providing habitat for more than 230 species, including many birds.
In a typical fall and winter, around 250,000 to 350,000 acres of this rice land is
flooded, providing significant and essential habitat for Pacific Flyway waterbirds
and nearly 60 percent of waterfowl food resources in the Sacramento Valley. In
addition, more than 40,000 acres of privately managed wetlands and 27,000
acres within the National Wildlife Refuges and State Wildlife Areas also make
substantial contributions to the Pacific Flyway habitat in the region.
All of this habitat is reliant upon the ability of Sacramento Valley water districts
and companies to divert and deliver surface water resources year-round in accordance with their contracts and water rights. According to the Central Valley
Joint Venture (CVJV), the combined winter water needs of flooded rice and
wetlands in the Sacramento Valley is almost 1.1 million acre-feet per year.*
Currently, the region is experiencing a tenuous balance, providing just enough
food for the waterfowl and other birds traveling to the Sacramento Valley in the
winter months. Redirecting water to other areas would result in less acres of
habitat by shifting the balance, leaving the birds without adequate food (visit
duwestblog.org/newwaterera/energetics for more information).
Thanks to the sum of its parts, the Sacramento Valley is an ecological success story where
limited water resources serve the mosaic of land to create a modern habitat combination
that works for both humans and birds.
*This includes more than 250,000 acre-feet in additional water needed to reach CVJV water
supply goals for refuges and privately managed wetlands

Why Spring Diversions on the Sacramento River
are Important to Serve Multiple Benefits
Overview
In the Sacramento Valley, water systems including rivers, streams, reservoirs and diversions are
carefully managed to serve multiple benefits. To effectively serve multiple benefits, water resources
must be managed in an efficient manner, with the same block of water often used to achieve several
beneficial uses as it moves through the region’s waterways. As such, any proposal to change water
management operations will result in redirected impacts to the environment, species, farming,
groundwater, and local communities in the Sacramento Valley.
During the dry years in 2014-15 and again in early 2018, National Marine Fisheries Service, the
State Water Resources Control Board and others were recommending that water be held back in
Shasta Lake to protect cold water for winter-run Chinook salmon. To do this, water releases out of
Keswick Reservoir below Shasta would be limited during the spring to as low as 3,250 cubic feet
per second (cfs), potentially limiting Sacramento River diversions until June 1. Cold water
management is important for incubating salmon below Shasta Lake. But, it is also important that
water management decisions be made with understanding and consideration of the tradeoffs
involved and how the disruption in water diversions and supplies would impact Sacramento River
diverters and all of the beneficial uses they support. To the extent possible, decisions should be
made to maximize multiple benefits for all parts of the environment, farming and local
communities. This proposed action would have the following impacts:






Decreasing farmed and terrestrial habitat acreage
Hampering ability of juvenile spring-run Chinook salmon to emigrate out of tributaries to
the Sacramento River
Limiting access to drinking water by local communities diverting from the Sacramento
River
Negatively impacting local economies
Hindering the achievement of sustainability under SGMA

The following synopsis describes these impacts in more detail.

Sustainable
Groundwater
l

l

l

l

Looking at Groundwater Sustainability through
a Local Lens

A PATHWAY FOR THE FUTURE:

Sustainable Groundwater Management
in the Sacramento Valley

FACT SHEET: The State of
Sacramento Valley Groundwater

Sustainable Groundwater
Management

ocal leaders on the Sacramento Valley floor are well organized and
coordinated with respect to Sustainable Groundwater Management Act
(SGMA) implementation. The entire Sacramento Valley floor is covered by
Groundwater Sustainability Agencies (GSAs) and the local entities are all
working hard towards the completion of Groundwater Sustainability Plans
(GSPs) by January 2022 that will address relevant undesirable results in
SGMA. The Fact Sheet: The State of Sacramento Valley Groundwater shows
this in more detail.

Groundwater resources are an
essential part of the Sacramento
Valley as groundwater provides
nearly 30 percent of the region’s
water supplies, with this percentage
greatly increasing during dry
years and during sustained
droughts. The active management
and preservation of Northern
California’s groundwater resources
is thus critical to the economic,
social and environmental fabric of
the region.

Looking at Groundwater
Sustainability through a Local
Lens
March 2022

July 1, 2017

Redding

Sacramento Valley
Groundwater Assessment
Active Management – Call to Action

L

To provide context to local groundwater management in the Sacramento Valley and the ongoing efforts
for active and conjunctive management of surface and groundwater resources, we have compiled the
following vignettes on groundwater conditions prepared by local leaders throughout the Sacramento
Valley. These vignettes provide a glimpse into the current groundwater conditions across the Sacramento
Valley floor through a local lens, which reflects how GSAs will be approaching sustainable water
management into the future. These vignettes also show the active engagement of local agencies that
are working together to implement SGMA and to sustainably manage water resources in the region
for multiple benefits. These vignettes together offer a snapshot of current groundwater (2017-2018)
conditions, with an emphasis on how the groundwater aquifers have responded to the recent wet years
after a long series of dry years since the turn of the century.

The State of Sacramento Valley
Groundwater

Sacramento Valley Groundwater
Assessment

Vignettes on Local Groundwater Conditions
in the Sacramento Valley: 2017-18

Sacramento River
Hydrologic Region

Chico

Prepared for

Northern California Water Association
Williams

Yuba City

Sacramento Valley

Prepared by

Davids Engineering
Macaulay Water Resources
West Yost Associates

Sacramento

June 2014

Sites Reservoir



When California voters resoundingly passed
Proposition 1 in 2014, there was strong support for
Chapter 8, “Statewide Water System Operational
Improvement and Drought Preparedness.” This
chapter provides an innovative investment program
that will help California save water for our future.
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Sites Reservoir Provides
Significant Public Benefits and
Has Strong Statewide Support
Sites Reservoir: Increasing Drier
Year Supplies
Sites Reservoir: Water for the
Environment

SITES RESERVOIR

Sites Reservoir Provides Significant Public
Benefits and has Strong Statewide Support

Sites Reservoir–an off-stream reservoir in Northern
California–provides an excellent opportunity to
carry out the voters’ will for statewide water
system improvements and drought preparedness,
as demonstrated by its public benefits and broad
statewide investment and support:

Additionally, the California Water Action Plan
stipulates that “the administration will work with
the Legislature to make funding available to share
in the cost of storage projects if funding partners
step forward. The state will facilitate among willing
local partners and stakeholders the development
of financeable, multi-benefit storage projects,
including working with local partners to complete
feasibility studies. For example, the Sites Project
Authority, formed by a group of local government
entities in the Sacramento Valley, is a potential
emerging partnership that can help federal and state
government determine the viability of a proposed off
stream storage project – Sites Reservoir.” (Page 13.)

• Significant public benefits include water quality
improvements, reduced salinity levels in the
Sacramento-San Joaquin Delta (Delta), improved
Pacific Flyway habitat for migratory birds and other
native species, and more reliable cold water for the
benefit of salmon in the Sacramento Valley river
systems. In sum, the project will contribute to the
long-term ecologic health of the Delta by providing
net improvements;

Water for the Environment

regarding rising temperatures, declining snowpack, longer dry seasons, and more volatile precipitation. This presents

Managing our state’s water resources remains one of the greatest challenges that will continue to face
California policy makers well into the future. The state’s water infrastructure is getting older and stressed
beyond its capabilities.

actions that includes new water storage.
Sites Reservoir Project is a water storage enhancement to the California water system that will provide multiple

Sites Reservoir
Fast Facts

How It Works
Located 10 miles west of the town

specifically for the environment.

of Maxwell in rural Glenn and

It provides federal and state resource

Colusa counties, the Sites Reservoir

agencies with a dedicated and

would be a 1.8 million acre-foot

reliable supply of water they can

off-stream storage facility that

manage to provide environmental

captures and stores stormwater

benefits, especially during drier years.

flows in the Sacramento River—

Creates additional 1.8 million
acre-foot off-stream storage for
drier periods
Increases Sacramento Valley water
storage capacity by 15 percent
Creates reliable supplies for
environmental, agricultural,
and municipal uses

Up to half of the project’s annual

after all other water rights and

• Strong support from a bi-partisan group
of federal, state and local elected officials
throughout the state;

and businesses when it is so

release in dry and critical years for

water supplies will be provided for
environmental flows, which will help

Adds up to 500,000 acre-feet
annually, on average, to California’s
water system and over 700,000 in
drier periods

to improve conditions for Delta smelt;

environmental use and

help preserve cold-water pools in

for California communities, farms

Shasta later into the summer months

desperately needed.

to support salmon development,

When operated in coordination

Pacific Flyway habitat for migratory

with other Northern California

birds and other native species.

29 participating agencies
representing communities
across California

spawning and rearing; and improve

reservoirs such as Shasta, Oroville

increase flexibility, reliability

• Reliable dry-year water supply
for California communities,
farms and businesses

and resiliency of statewide water

• Improved water quality

supplies in drier periods.

• Environmental water in drier
periods for native fish and
Pacific Flyway habitat for
migratory birds and other
native species

Project, Sites Reservoir will greatly

• Groundwater recharge

• Recreational opportunities

With Sites Reservoir, California

• Flood management

has a rare opportunity to enhance

• Contribution to California’s
renewable energy goals

• Creation and protection of
middle class jobs, including a
large skilled work force during
seven-year construction

statewide water supplies and provide
a dedicated allocation of water

February 2018

Sites Reservoir: Good for
California
Sites Reservoir Project:
Offstream Water Storage

Dry Year Planning

Planning for a Dry Year
in the North State

Drought, Flood, and Fire:

Water suppliers throughout the North State have planned
for dry years in California like 2021.

Managing Extreme Events in the Sacramento River Basin
Trinity Lake

Shasta Lake

2021 Reduction in Sacramento Valley Surface Water Supplies (in %)

Lake
Oroville

New Bullards Bar
Reservoir

Today and into the future, these extreme events of drought, flood, and fire are expected to increase in
frequency and volatility, with their impacts magnified by a changing climate. In response, water resources
managers in the Sacramento River Basin are taking action to address these changing conditions.
In addition to the historic set of practices, innovative new approaches are being deployed to address
the new challenges of increasingly extreme conditions. In addition to managing the impacts of extreme
events, each of these actions presents opportunities to enhance water supply reliability and improve
conditions for fish and wildlife now and into the future.

Feather River

50%

Sacramento Valley Year Type Index (40-30-30)
1906 - 2020 Sorted

Based on Observed Unimpaired Runoff

Bear River

Water suppliers in the North State
this year have also re-managed flows
on every watercourse for the benefit
of salmon.
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Shasta Critical

Colusa Drain

Shasta Critical
Shasta Critical

100%

Shasta Critical
Shasta Critical

TehamaColusa
Canal

Shasta Critical

Water rights and contracts
are the foundation for water
operations throughout California.
The orderly implementation of
the water rights system provides
economic and environmental
stability to address the current
dry year challenges and prepare
for future droughts.

25-100%

Water management in the Sacramento River Basin has always been defined by dramatic variability in
climate and conditions—extreme events of drought, flood, and fire have shaped this region. Across
the basin, experience navigating these highly variable conditions has informed a robust set of water
management practices to address their impacts while managing water for multiple benefits.

Shasta Critical
Shasta Critical
Shasta Critical

Drought, Flood and Fire:
Managing Extreme Events in the
Sacramento River Basin

California’s water right system
works—in a dry year like 2021,
water suppliers have planned
for reductions and they are able
to develop alternative water
management plans in response
to the lack of surface water.

Keswick
Reservoir
Redding Area

As the dry year has emerged, water
resources managers have been working
closely with state and federal agencies
and conservation partners to stretch
every available drop of water in creative
ways to benefit multiple uses.

Shasta Critical

l

Planning for a Dry Year in the
North State

Whiskeytown
Reservoir

Shasta Critical

l

Water supplies in the Sacramento Valley
have been reduced more than 25 percent
in every part of the Sacramento Valley this
year—with many areas and people having
their surface supplies reduced 100 percent.
The severity of the cuts depends upon the
water rights or contract. These cutbacks
will have a negative impact on all the
water uses in the region, including cities
and rural communities, farms, fish, birds
and recreation. In many areas, groundwater
can be pumped to offset surface supplies.

• Up to 40 percent of the project’s water would be

dedicated for and managed by state and federal agencies
to address environmental needs.
• Nearly 40,000 acre feet of water would be available for

managed refuges and wetlands north and south of the
Delta, providing a more sustainable water supply to benefit
migratory birds and other species.
• With the anticipated reduction in snow-melt, cold water

stored in the existing reservoirs will be reduced, making it
more difficult to manage the temperature of water released
for salmon and other species downstream. The operation of
Sites Reservoir will allow Shasta, Oroville and Folsom to hold
more cold water later into the summer months for the benefit
of fisheries.

Sites Reservoir will be operated to provide significantly more water
during drier periods, complementing other drought-management
tools in addressing California’s water management challenges into
the 21st century and beyond.

View full size

About Sites Reservoir
Located 10 miles west of the
town of Maxwell in rural Colusa
and Glenn Counties, Sites
Reservoir would be
a 1.8 million acre-foot
off-stream storage facility to
provide water for drier periods.

How It Works
The reservoir will capture and
store storm-related runoff and
flood flows in the Sacramento
River after all other water
rights and regulatory
requirements are met.

As Sites Reservoir moves through the final permitting process, the Sites Project Authority is working with
the NGO community, state, and federal agencies to ensure that the environmental water from Sites is managed
appropriately. For more information, please visit www.sitesproject.org.

SITESPROJEC T.ORG

SITESPROJEC T.ORG

S I T E S P R OJ E C T. O R G

operated to accommodate climate change and improve environmental and water supply system resilience.

KEY ENVIRONMENTAL BENEFITS

reliability in the Delta by releasing nutrient-rich water
to improve conditions for Delta smelt, among other species.

the backbone to both the Central
Valley Project and the State Water

environmental benefits to improve aquatic habitat conditions and withstand dry year conditions. This reservoir will be

• Project operations will also improve water quality and

Sites Reservoir Benefits

and Folsom, which function as

challenges to the state’s ability to meet its goal of creating a win-win scenario, including a more reliable water supply
and protecting and enhancing the environment. To be successful, California’s policy makers must advance a portfolio of

Sites Reservoir will significantly improve the state’s water management system in drier periods, and restore
much needed flexibility and reliability that has been lost in the system.

regulatory requirements are met—for

The advancement of Sites Reservoir should be part of an integrated water management solution for the
administration. The public benefits and dedicated ecosystem water from Sites Reservoir could be used by
California’s resources agencies as a flexible water management tool to address environmental needs in any
given year, depending on hydrology and other conditions in the Sacramento River Basin and the Delta.

California is facing multiple challenges in how it manages its water infrastructure and supply, including concerns

Now more than ever, California needs to address its statewide water management challenges by implementing
innovative solutions that address our state’s need for a sustainable and affordable water supply.

• Investment ($$$) in Sites Reservoir by water
suppliers throughout California, known as
Participating Entities;

• Broad statewide support from organizations
and people in every region of California.

Building the Sites Reservoir

SITES RESERVOIR

Increasing Drier Year Supplies

Drinking Water /
Water Quality

Ensuring Access to Safe Drinking Water
For All California Communities

A

l

l

Ensuring Access to Safe
Drinking Water for All California
Communities
Ensuring High Quality Water in
the Sacramento River Basin for
Communities, Ecosystems, and
Farms

ll Californians have a right to safe, clean,
affordable and accessible water under
the “human right to water” established
in state law in 2012. In recent years the
State has made considerable progress toward
addressing areas that lack safe drinking water
beginning with the enactment of SB 200 and the
creation of the Safe and Affordable Drinking Water
Fund in 2019, funding for small water suppliers
and rural communities under SB 552 in 2021, as
well as a suite of on-line tools, including the Aquifer
Risk Map for Domestic Wells and State Small Systems,
the Public Water System Risk Assessment Map, and
Drinking Water Systems Violations Map. These tools provide
both a policy framework and significant financial resources
to support activities that are otherwise cost prohibitive for
impacted communities. With these tools in place both state and
local entities have the resources to help ensure that all California
communities have access to water that meets the health-based
standards of the state and federal Safe Drinking Water Acts.

The State of Water Quality

July 15, 2021

T

he Sacramento Valley Water Quality Coalition (Coalition) is advancing a regional salinity
management approach with a detailed Characterization of Salinity in Surface and Groundwater
to the Regional Water Quality Board that will accelerate and focus proven salt management
practices in the Sacramento River Basin for beneficial uses under the Porter-Cologne Water Quality Act
and the Basin Plan Amendment. The regional approach and subsequent implementation will address
the goals in the Regional Board’s Salt and Nitrate Management Plan (SNMP) to protect beneficial uses
by: 1) maintaining water quality that meets applicable water quality objectives and pursuing long-term
managed restoration where reasonable, feasible and practicable; 2) controlling the rate of degradation
through a “managed degradation” program; and 3) implementing salinity management activities to
achieve long-term sustainability and prevent continued impacts to salt sensitive areas. This includes salt
management practices described in the CV-Salts technical reports.

W

ater quality is essential to ensure the ecological and economic sustainability of the natural and
working lands of the Sacramento Valley, with its the world-renowned mosaic of productive
farmlands, wildlife refuges and managed wetlands, cities and rural communities, and
meandering rivers that support and feed fisheries and natural wildlife habitats. The Sacramento Valley is
sourcing our sustainable future through responsible management of the essential resource that millions
of birds, hundreds of thousands of fish, thousands of farms and millions of people all rely on–water.
The Sacramento River Basin leadership has advanced a regional approach focused on sustainable water
management and climate resilience for all beneficial uses and users of water in the Sacramento River
Basin as described below. For generations the communities and farming families in the Sacramento River
Basin have cultivated a shared vision for a vibrant way of life throughout the region that depends upon
high quality water for all forms of life. These leaders and their families live, work and play in the region
and have a direct interest in ensuring high quality water for all these purposes. This approach builds on
the culture and strong partnerships in the region with water suppliers, local governments, landowners
and conservationists--all working together with state and federal agencies to ensure safe drinking water,
healthy aquatic life and reliable water supplies for farms and ranches.

Providing clean, dependable water supplies to
communities, agriculture, and industry while restoring
and maintaining the health of our watersheds is both
necessary and possible...”

This regional approach builds on the culture and strong partnerships in the region with water suppliers,
local governments, landowners and conservationists—all working together with state and federal
agencies to ensure safe drinking water, healthy aquatic life and reliable water supplies for farms and
ranches as described in Ensuring High Quality Water in the Sacramento River Basin for Communities,
Ecosystems, and Farms. For generations the communities and farming families in the Sacramento
River Basin have cultivated a shared vision for a vibrant way of life throughout the region that depends
upon high quality water for all forms of life. The Sacramento River Basin is sourcing our sustainable
future through responsible management of the essential resource that millions of birds, hundreds of
thousands of fish, thousands of farms and millions of people all rely on—water. The region’s leaders and
their families live, work and play in the Valley and have a direct interest in ensuring high quality water—
including salts—for all these purposes.

Governor Gavin Newsom, Executive Order E-10-19 (April 2019)

April 2022

An Accelerated Regional Salinity
Management Approach to
Protect Beneficial Uses in the
Sacramento River Basin
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Management
Approach to Protect
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Ensuring High Quality
Water in the Sacramento
River Basin for
Communities,
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NCWA
Mission:
To advance the economic, social, and environmental
sustainability of the Sacramento Valley by enhancing and
preserving its water rights, supplies, and water quality.

California history is filled with stories of competing interests seeking new water supplies to satisfy
their ever increasing needs. Over the years, many of these attempts have threatened the water rights
and supplies, the environment, communities and the way of life in Northern California. The Northern
California Water Association (NCWA) was formed in 1992 to present a unified voice to ensure that this
region has reliable and affordable water supplies—both now and into the future.

Who We Are:

l

Mission Factsheet

l

Who We Are Factsheet

l

l
l

Strategic Planning and 2021
Priorities
Video: Inspiration for NCWA
Video: NCWA Generations

Vision:

We are the water districts, water companies, small towns, rural
communities and landowners that beneficially use both surface and
groundwater resources in the Sacramento Valley. NCWA’s Board of
Director’s and staff are committed to safeguard water supplies in
the Sacramento Valley and constructive leadership in the pursuit of
solutions to resolve California’s most perplexing water problems. As
a result, NCWA is the recognized voice of Northern California water.
NCWA represents the entire Sacramento Valley, which extends from
Sacramento to north of Redding, and between the crests of the Sierra
Nevada and the Coast Range.

The Northern California
Water Association (NCWA)
is committed to advance
the economic, social, and
environmental sustainability
of the Sacramento
Valley by enhancing and
preserving its water rights,
supplies, and water quality
for the rich mosaic of
farmlands, cities and rural
communities, refuges
and managed wetlands,
and meandering rivers
that support fisheries and
wildlife.

Board of Directors
NCWA is governed by a Board of Directors (Board) who are elected by
the NCWA members every other year. The Board meets six times a
year in different places throughout the Sacramento Valley. The Board
sets the priorities for NCWA, oversees the organization and actively
represents NCWA in various state and federal venues. The Board
members are listed at www.norcalwater.org/about/board-members.

NCWA Staff

#SourcingOurSustainableFuture:
The Sacramento Valley is sourcing our sustainable future
through responsible management of the essential resource
that millions of birds, hundreds of thousands of fish,
thousands of farms and millions of people all rely on-water.

CULTIVATING A SHARED VISION IN THE
SACRAMENTO VALLEY FOR A VIBRANT WAY OF LIFE.

NCWA is actively involved in all aspects of California water at both the
state and federal level, including the various regulatory, legislative,
legal, and communication arenas. A full listing of the NCWA staff and
their biographies can be seen at www.norcalwater.org/about/staff.
NCWA staff are always available to help NCWA members at any time
by phone and we can attend Board meetings, annual meetings and
any other meeting upon request.

Efficient. Essential. Exceptional.
www.norcalwater.org

Ridgetop to River Mouth Water Management

What We Do:
NCWA brings the water
leaders in the region
together to safeguard
the region’s water rights
and supplies by working
with Congress, the State
Legislature, state and
federal agencies, and
various stakeholders
throughout the state.
NCWA has also led and
coordinated efforts for
water resources managers
to implement sustainability
initiatives and integrated
regional planning across
this diverse region.

Strategic Planning and
2021 Priorities
Approved by Board of Directors on March 3, 2021

