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First some biology…

Sacramento River Spawn Timing
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Hatchery

In-river

American River Chinook Salmon Escapement



American River Chinook Escapement
Natural and Hatchery Proportions

2014 From Melodie
Palmer-Zwahlen
And Brett Kormos



American River Chinook Escapement
Natural and Hatchery Proportions

From Melodie
Palmer-Zwahlen
And Brett Kormos

2013



American River Chinook Escapement
Natural and Hatchery Proportions

From Melodie
Palmer-Zwahlen
And Brett Kormos

2012



American River Chinook Escapement
Natural and Hatchery Proportions

From Melodie
Palmer-Zwahlen
And Brett Kormos

2011



In-river Chinook Harvest in 2016
50% of Central Valley Harvest Occurred in American River

From Rob Titus
Central Valley Angler Survey





“Who” contributed to the escapement?

Natal reconstructions (preliminary results 
from Otoliths)

American 
River 

(natural)
29%

Nimbus 
Hatchery

51%

Stray
20%

Slide from Anna Sturroch
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American River Steelhead
In-river spawning estimates

Red Bars = AUC
Black lines = Redd-based



American River Steelhead
In-river Spawners and Hatchery Return



Proportion of Steelhead Unclipped
= naturally spawned



Upper American River Broodstock Study

Slide from Annie Brodsky



Genetics Results
Genetics Potential to express anadromy

Ancestry

Group B- Alles associated with migratory ad-fluvial life history

Abadia-Cardoso etal, submitted



Reach Specific Survival of Tagged 
Juvenile Steelhead Reared at Nimbus

Coleman and Nimbus Stocks CombinedZeug et al 2016



Moving Forward

Smoltification Studies

Seawater Challenge

Silver Test

Outmigration Studies

and Monitor Return Rates

Acoustic Study

PIT Tag Study

Assess Anadromy Potential

Slide from Annie Brodsky





Gravel Budget 
for the LAR

Dave Fairman, 2007 Upper LAR
1960 - 2000



2015-4-16

500 cfs in American

5,000 cfs in Sacramento1947-8-5 
200 cfs in American
5,300 cfs in Sacramento



Why Gravel?  The river is made of it

• Annual gravel deficit 90,000 
tons (Singer and Dunne 2004)

• Provides
• Spawning habitat

• Rearing habitat 

• Habitat for aquatic insects
• Food for salmonids and other 

species



Future Planned Habitat Project Sites



Water Surface Elevation Analysis



Water Surface Elevation Analysis



2019 Project at Upper Sailor Bar



American River Steelhead Spawning Column Velocity 

Suitability Index
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American River Steelhead Water Depth Spawning HSI

y = 0.0171x
6
 - 0.3396x

5
 + 2.6278x

4
 - 9.881x

3
 + 18.267x

2
 - 14.761x + 4.2369

R
2
 = 0.9868

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0.0 1.0 2.0 3.0 4.0 5.0 6.0

Water depth, ft

S
u

it
a

b
il
it

y
 V

a
lu

e

Chinook Spawning Velocity Suitability Values 

(Mokelumne)
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2016-17 site 
Sacramento Bar
BEFORE

AFTER
2.0 acres of new side channel
2.5 acres floodplain
4.3 acre riffle
20,000 cubic yards spawning 
gravel

Sacramento Bar woody 
material placement

Sacramento Bar Construction

Spawning and Rearing Habitat Projects



Nimbus Basin – RM 23



Hatchery Weir, RM 22



Upper Sunrise 
Side Channel
(American River)

Goal:  provide habitat
at all flows (steelhead)

Fill main channel
to rewater side channel



Upper Sunrise Side Channel



Upper Sunrise Side Channel Completed
2.2 acres wetted area

1.8 acres spawning, 0.7 acre rearing





Upper Sunrise Side Channel – RM 21

1,000 cfs

2017

2016

Lessons Learned
• Keep trying
• Keep the plants

• New ones get
eaten

• Boater’s chute



• Keep it safe for the public



Getty Images



POLICY AND PROCEDURAL GUIDANCE FOR 
PROCESSING REQUESTS TO ALTER US ARMY 

CORPS OF ENGINEERS CIVIL WORKS PROJECTS 
PURSUANT TO 33 USC 408 

Lessons Learned
• Acceptance of larger wood
• High percolation thru gravel bar
• Air quality monitors



Sacramento Bar – RM 19

2016 2017



Lower Sailor Bar 
Side Channel



Lower Sailor Bar – RM 21



Lower Sunrise – RM 20



River Bend – RM 15



Questions?

Thank You Collaborators!!!!!!!!

• Water Forum
• City of Sacramento
• Sacramento County Parks
• California State Parks
• National Park Service
• Sacramento State
• MWH
• California Dept of Fish and Wildlife

Questions – jhannon@usbr.gov

 Golden Gate Salmon Association
 CA Regional Water QC Board
 National Marine Fisheries Service
 US Fish and Wildlife Service
 US Bureau of Reclamation
 Cramer Fish Sciences
 CBEC Eco Engineering
 CVPIA Restoration Fund



Non-salmonids from RST



New Hatchery Ladder






