Cultivating Ecological Solutions

On Agricultural Lands

by Mimicking Natural Process
~ at the Landscape Scale
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The Pivot to Process
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Process-Based Reconciliation

Integrating a working knowledge
of natural process, into the
management of natural resources
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Wetland—River Corridors
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Fluvial Processes
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Sac Valley Defined by its Puddles

26" American
3

acramento

Sacramento

Stockton
&
: iy
San Francisco




Canalized




Thousands of miles of levees
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The Land Divorced from the Water




Ubiquitous
Drainage

Central Valley
wetlands drained




Fish belong in the river...




...and the river belongs in its banks.




“The latest proposal to
build canals or by-passes
within the overflow
basins, so that they will
be readily drained as the
river falls, would be the
saving of myriads of fish,
and especially of salmon
fry, and should be
encouraged.”

-N. Bishop Scofield,
1911

STATE OF CALIFORNIA FISH AND
GAME COMMISSION FISH BULLETIN
NO. 1
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but maybe
by looking
back, we can
reconcile
the world

we’ve
inherited with
the one we
desire

Current Wetlond
Cureent Riparien
Other Lowiond Hebitat
Rivers & Streans
By Chia [ wikdlife Refuge
S | Legal Delta Boundary

White area represents former historical
river floodplain habitat that is conveted
mostly to agricultural and urban uses.
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Sacramento Valley Current River Floodplain Ecosystem




Central Valley Waterfowl — Success Fills the Sky




the floodplain is still here
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approximating natural flood patterns at the landscape

scale to restore the aquatic ecosystem productivity
that facilitates abundance
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Mimicking natural floodplain processes
in post-harvest floodplain rice fields on Yolo Bypass
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Jan'31 — Week 0 - planted in rice field
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March 12 — Week 6 — released from rice field

Katz et al. 2017









Managed Agricultural Floodplain

Floating Pens
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The Food is on the Floodplain
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Flooding (ephemeral inundation)
facilitates energy transfer into river

food webs
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The Process Doesn't

Happen Instantaneously
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@ MAKING FISH
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@ TAKES TIME!
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Residence Time of Water
2.15days  23.5sec 1.7 sec
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Tolal: 10,057/mA3.
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Spread it—Slow it—Sink it—Grow it
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It’s about Time!

Start Date: 2/24/2020 Short Residence Time ™~ 30 minutes . End Date: 3/30/2020
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Slow 1t = Grow It

Start Date: 2/24/2020 Short Residence Time ™~ 30 minutes . End Date: 3/30/2020
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Eye lens diet reconstructions

Floodplain Multiple habitats
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Quantifying the role of floodplains as
nursery habitats for salmon populations

Who leaves? Who comes back?
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Floodplain opportunity Survivors
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Spring-run Chinook
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SUTTER BUTTES AND ORCHARDS IN BLOOM




;
- TRES e
=
> 1
.
> - o
3 - »
» L — ‘ _ih
1
. ' :
; : %
- . -







»e
+
o E3TH y
B ¢
.
T st
oY &
!
LT

el

A Y I A v‘.,_.
: ( \
. 4 .m.,w..h—.fﬁ,.

AAEST

Y -

L Qr .
Lgitd



SUCCESS ON BUTTE CREEK

Butte Creek is one of only four Sacramento River
tributaries with remaining populations of the
endangered spring-run Chinook salmon. Resource
agencies and conservation groups value Butte
Creek as a keystone in preserving and recovering
spring-run salmon, which in some years had dwin-
dled to less than a 100 returning adults from 1970
to the early 1990s. Today, as a result of the Butte
Creek Fish Passage Improvement projects, in
tandem with a valuable food supply and safe rearing
habitat in the Sutter Bypass wetlands, more than
10,000 spring-run salmon return on average to
Butte Creek. These projects all provide multiple
beneficial uses, serving water for fish, farms, birds
and various other species.
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BUTTE CREEK SPRING-RUN CHINOOK SALMON POPULATION ESTIMATES
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 Butte Creek Spring run smolts: Floodplain Fatties
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A3Lmember organization representing landowners, irrigation districts, higher education, and conservation
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and managed wetlands providing essential habitat for waterfowl and shorebirds aswell as potential food
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FLOODPLAIN
REACTIVATION

In the Sacramento River Basin
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How leading landowner:
and conservationists are
united in using scientific
solutions for fish and

wildlife management
_onour ﬂoodplams

Conservation groups are teaming up with
landowners throughout the Sacramento
River Basin to help boost wildlife populations
on working farmlands year-round. Fields,
wildlife refuges, and the bypasses that are
designed for food protection are being
managed to work together for dynamic
conservation efforts. Spreading out and

B

J‘ ~ - "‘. o "E—, 52 ~
slowing down water across the landscape
mimics natural flows and provides multiple

4 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.
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[he Nigiri Project

Hloodplain Fatties
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Wetted Area (acres)

Stage (feet)

[— River Stage
Alt 1 Gates Active
Alternative 1

Project + BiOp 6k

Fremont Weir Invert

1,Gate Invert

~— Altemative 1
— Project + BiOp 6k

Wetted Acre Days Increase =0

Wetted Acre Days Percent Increase = 0

River Flow = 5,440 cfs
Inflow = 180 cfs
Wetted Area = 225 acres

Cumulative Inflow
Volume = 0 acre-feet
Wetted Acre Days = 0

Fish Ladder

L
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| [Fremont Weir

River Flow = 5,440 cfs
Inflow = 180 cfs
Wetted Area = 249 acres

Cumulative Inflow
Volume = 0 acre-feet
Wetted Acre Days =0
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Floodplain Salmon Habitat in Yolo Bypass—Drier Years (1997-2012)
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The String of Pearls
Restoring Landscape Resilience
Sacramento River Salmon
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For Thought



Fish Food From Before
Floodplain Farm Fields

Thenarrow, cold and channelized river leaves
salmon with litle food and noprotection from
predators thus reducing chance of survival

After

Land, water and sun naturally produce zooplankton y" o~
m rics fields, The nutrient-rich water is drained
into the dver, giving fish the food necessarytohelp q"

them survive their migration tothe ocean,



Landscape
Scale



Floodplain-derived food web

subsidy to River channel habitats

End date 3/8/2021
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The mathematics of recovery



Pre-development Today

Loss of Seasonally Inundated Floodplain



Puddle Power = Residence Time

Floodplain

A Returnto Abundance




Questions?

Carson Jeffres
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