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Central Valley salmon status

Landscape scale stressors and abatement

Floodplain White Paper

Management and science uncertainties 
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Central Valley Salmon Status

Winter-run 

Winter-run 2010 Status 
Review

2016 Status 
Review

2021 Status 
Review

Extinction 
Risk

Low Moderate High

Spring-run 
Data from CDFW Status Report (1998), 
and Grandtab (Azat 2019). Historical 
(pre-1900) abundance estimates are 
based on extrapolations from cannery 
records. A. Rypel, UCD Center
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CV Salmon Landscape Scale Stressors
Spawning habitat loss: 90% (Cummins et al. 2008)
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CV Salmon Landscape Scale Stressors
Water diversions: January-June flows reduced by 56% 
(SWRCB&Cal EPA 2017)

Hanak et al. 2018
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CV Salmon Landscape Scale Stressors
Floodplain rearing habitat loss: 93% (Herbold et al. 2018)
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Stressor Abatement
Spawning and initial rearing habitat expansion
Reintroductions to historical habitat blocked by dams 
More opposition than support; limited progress; success unfortunately not imminent

Juvenile collector delivered

Juvenile collector deployed

Juvenile collector dry docked
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Stressor Abatement
Water management/flow improvement
Decades long challenge, getting more difficult with climate change

U.S. Drought Monitor October 2021

Photo by Noah Berger, AP Photo
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Stressor Abatement
Floodplain rearing habitat expansion
Floodplain habitat loss is the one landscape scale stressor with 
immediate potential to alleviate

1. Yolo Bypass Salmonid Habitat 
Restoration and Fish Passage

2. Several proposals to slow down 
bypass/rice field water to 
maximize juvenile salmon growth
a. CA Rice Commission pilot
b. Dos Rios (Lumdberg Farms)
c. Floodprint project 

(Ecosystem Investment 
Partners)
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NMFS Floodplain White Paper
Purpose: Advance dialogue
-summarize science
-frame active and passive management
-document potential risks
-recommendations for floodplain project 
development 
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NMFS Floodplain White Paper
Potential risks of actively slowing down 
floodplain/bypass water

• Juvenile and adult stranding;
• Predation;
• Disease susceptibility if spring air temperatures 
cause water temperatures to become too warm; and 
• Modified juvenile emigration patterns leading to 
reduced life history diversity. Wildlandsinc.com
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NMFS Floodplain White Paper
Recommendation #1
NMFS prefers passively managed floodplain 
restoration projects that allow volitional passage, are 
designed and linked to active water operations, and 
are based on the best available floodplain restoration 
science.

Wildlandsinc.com

Fremont Landing Conservation Bank Bullock Bend Mitigation Bank
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NMFS Floodplain White Paper
Recommendation #2 
Designs should optimize inundation at a 
range of flow conditions that correlate to 
juvenile emigration timing.
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NMFS Floodplain White Paper
Recommendation #3
Designs should avoid or minimize the potential for 
reduced adult fish passage, juvenile isolation and 
predation.

Fremont Weir 2011 Fremont Weir 2019 

Photos provided by Marc Beccio (CDFW)
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NMFS Floodplain White Paper
Recommendation #4 
Innovative approaches that optimize infrastructure 
should be considered, particularly where landowners 
require ongoing seasonal agricultural operations to 
support restoration.
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NMFS Floodplain White Paper
Recommendation #5 
For active management proposals, effects need to be 
carefully evaluated and minimized through design 
considerations and monitoring (e.g., stranding 
potential).

“Several lines of evidence suggest that although the 
majority of young salmon successfully emigrated from 
the floodplain, areas with engineered water control 
structures had comparatively high rates of stranding.”

-Sommer et al. 2005
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NMFS Floodplain White Paper
Recommendation #6 
Effectiveness monitoring for floodplain restoration 
projects 

Recommendation #7 An adaptive management 
program should be established.
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Uncertainties
-Big Notch impact on physical habitat, the 
aquatic ecosystem, and fish response

-Benefit/risk trade off of infrastructure 
projects during drier years

-water temperature
-predation

-Benefit/risk trade off in Sutter Bypass 
during drier years

-Relative survival may be lower in 
Sutter compared to mainstem (Michel et 
al. 2021)
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Hoping for a Game Changer
Winter-run Chinook salmon endangered for 32 years

Spring-run Chinook salmon threatened for 22 years

Extinction risk is increasing

Climate change

Need a New Way Forward
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Partnerships and Collaboration











What Have We Learned About 
Fish and Wildlife? 



Waterfowl and the Pacific Flyway



Western Canal 
Water District



















The Sacramento River Basin is a flow through system that 

functions like a funnel--one of  the hallmarks of  water 

management is that every drop of  water is stretched, with 

water used over and over for multiple beneficial purposes as 

it flows from ridgetop to river mouth, including spreading 

water out and slowing it down on the floodplain. 







Films on Floodplain Reactivation

 Sharing Butte Creek (2020)
 A New Way Forward for Wetlands (2018)
 No Going Back (2016)



Like a human fingerprint, California’s Sacramento Valley is 
truly unique. Nourishment and sustenance from the fields, 

habitats for fish and w ildlife, recreation and an exceptionally 
high quality of life—the Sacramento Valley is home to all of 

this, and more. Only through the careful management of the 
region’s water resources w ill the Sacramento Valley be able to 

continue to provide what’s essential to California’s future 
success and prosperity.



#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.



Regulatory and Management 
Considerations: 
risks, benefits, and tools
Evan Sawyer
October 14, 2021

California Central Valley Office of the National Marine Fisheries Service
Presentation to 2021 Floodplain Science & Management Symposium
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Overview:
❏ Regulatory requirements and limitations
❏ Our ESA consultation process
❏ How we consider the benefits and minimize the 

risks
❏ How we consider the weight of evidence and 

uncertainty  
❏ How we address uncertainty
❏ Opportunities for efficient permitting
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Regulatory requirements:
❏ Endangered Species Act (ESA) mandate:

■ Section 4: Determination of endangered species 
and threatened species 
○ Assessing the status of species and listing 

species at risk as threatened and endangered 
○ Designating Critical Habitat
○ Recovery planning for listed species

■ Section 7:  Interagency Cooperation
○ Consulting on Federal Actions 

❏ Magnuson Stevens Fishery Conservation and 
Management Act requirements too!
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Consultation Process:
Section 7 of the ESA
❏ Federal Agency Actions and Consultations (16 U.S.C. 1536)
❏ Key steps in the consultation process:

■ Deconstruct the Action
■ Identify ‘Stressors’
■ Assess the Exposure, Response and Risk to Individuals
■ Integration and Synthesis, and Jeopardy analysis

Deconstructed Action Identify Individual 
Stressors

Assess Exposure, 
Response  and Risk to 

Individuals

Assess Risk to Species 
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Acknowledging Uncertainty:
Statutory requirement to use the best scientific and commercial 
data available in determining the effects of an action.

■ Congress’ intent 1 

■ “Institutionalized Caution”2

■ VSP Framework (McElhany et al. 2000) 

1 Conner v. Burford, 848 F.2d 1441, 1454 (9th Cir. 1988), referencing H.R. Conf. Rep. No. 96-697, 
96th Cong., 1st Sess. 12, reprinted in 1979 U.S. Code Cong. & Admin. News 2572, 2576.
2 Tennessee Valley Authority v. Hill, 437 U.S. 153, 194 (1978)
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Balancing the Risks and Benefits:
NMFS White Paper considerations:
❏ Considering Beneficial ‘Stressors’

2. Designs should optimize inundation at a range of flow 
conditions that correlate to juvenile emigration timing.

4. Innovative approaches that optimize infrastructure 
should be considered, particularly where landowners 
require ongoing seasonal agricultural operations to 
support restoration.

Assess Exposure, 
Response  and Risk to 

Individuals

Identify Individual 
Stressors
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Balancing the Risks and Benefits:
NMFS White Paper considerations:
❏ Minimizing Adverse ‘Stressors’

3. Designs should avoid or minimize the potential for 
reduced adult fish passage, juvenile isolation and 
predation.

5. For active management proposals, effects need to be 
carefully evaluated and minimized through design 
considerations and monitoring (e.g., stranding potential).

Assess Exposure, 
Response  and Risk to 

Individuals

Identify Individual 
Stressors
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Balancing the Risks and Benefits:
Potential Floodplain Risk:
❏ Juvenile and adult 

stranding;
❏ Predation at structures;
❏ Disease susceptibility 

caused warmer water 
temperatures; and

❏ Unnatural emigration 
patterns.
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Balancing the Risks and Benefits:
Assessing the Risk to the “Species” 
❏ Stepwise process of a “Jeopardy” analysis:
1. Would exposure to an Action’s effects on the environment be 

sufficient to change the fitness of an individual?

2. Would changes in the fitness of these individuals be 
sufficient to change the extinction risk of the populations 
those individuals represent given the population’s base 
condition (i.e. the environmental baseline)?

3. Would changes in the extinction risk of those populations be 
sufficient to change the extinction risk of the species those 
populations comprise, given the species’ status?
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Weight of Evidence:

Survival

TimingGrowth

Predation

DiseaseStranding
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Reducing Uncertainty:
NMFS White Paper considerations:
❏ Dealing with uncertainty,

1. NMFS prefers passively managed floodplain restoration 
projects that allow volitional passage, are designed and 
linked to active water operations, and are based on the 
best available floodplain restoration science.

6. Effectiveness monitoring for floodplain restoration 
projects is especially important, allowing for adaptive 
management, should significant positive or negative 
effects occur.
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Reducing Uncertainty (cont.):

a. defines measurable criteria, 
b. system-wide context, 
c. scientific peer review, 
d. links actions and monitoring to life 

cycle models and other decision 
support tools, 

e. address key uncertainties               
(active AM), 

f. responds to program results 
(passive AM).

NMFS White Paper considerations,
7. An adaptive management program should be established 

that accomplishes the following: 

*(Windell et al. 2017)
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Providing Efficient Permitting:

Programmatic 
Authorizations

Design Evaluation 
Team

Landscape-scale 
Projects *(PPIC, Aug 2021)



Questions?



How can we understand 
the implications of 

floodplain habitat use at 
the population level?  

Steve Lindley
NMFS Southwest Fisheries Science Center



  6 Proposed Snake River Fall Chinook Recovery Plan - Executive Summary | 

 

NOAA National Marine Fisheries Service  October 2015 
 

Life History 
Snake River fall-fun Chinook salmon exhibit an ocean-type life history pattern, with many young 
salmon rearing in their natal habitat for only a short time before migrating downstream to the 
mainstem Snake and Columbia Rivers and estuary. The fish emerge from spawning redds from 
April to June, depending on the areas, and most begin migrating downstream in June and July; 
juveniles in the Clearwater River begin migrating in late summer and may even overwinter in the 
Clearwater or Snake Rivers. Once in the Columbia River and estuary, some juvenile fish enter 
the plume and ocean as subyearlings, while others overwinter and enter the ocean as yearlings. 
The salmon spend one to four years in the Pacific Ocean and return to the Columbia River in 
August and September. Adults enter the Snake River between early September and mid-October, 
and spawn through early December.   
 

 
Figure ES-3. Snake River fall Chinook salmon Life Cycle. 
 
Egg incubation, emergence timing, and other early life history stages of Snake River fall 
Chinook salmon are significantly influenced by water temperature. Historically, the warm 
spring-fed reaches of the middle mainstem Snake River supported rapid incubation and 
emergence, and likely produced more food for juveniles. Early emerging juveniles in the middle 
Snake River fed and grew in their natal areas and then migrated downstream before summer 
water temperatures rose to potentially lethal levels. In comparison, fall Chinook salmon 
produced from colder reaches, such as the Clearwater River and Hells Canyon reach of the Snake 
River, emerged later than juveniles in the middle mainstem, and had less food and time to rear 
before migrating.  



A conceptual model of how floodplain inundation affects salmon productivity
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The winter-run Chinook LCM

WRLCM Evaluation of CWF Alternatives 23 January 2017



Density dependent migration
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Maximum number of fish that 
the habitat can support

Assume “excess” capacity 
migrates downstream





Characterizing floodplains in the LCM

HEC-RAS cross sections
10 slices in channel, 5 for each overbank





Increase early marine survival 10%





Increase capacity of river and Yolo Bypass by 20%



Increase capacity of river and Yolo Bypass by 20%



A conceptual model of how floodplain inundation affects salmon productivity
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