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NMFS ESA Listed Species
That May be Affected in the Delta

«» Sacramento River Winter-run Chinook Salmon
Evolutionarily Significant Unit — Endangered

¢ Central Valley Spring-run Chinook Salmon
Evolutionarily Significant Unit — Threatened

¢ California Central Valley Steelhead Distinct
Population Segment — Threatened

¢ Southern Distinct Population Segment of North
American Green Sturgeon - Threatened
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NMFS RPA Actions for Protecting
Juvenile Fish Outmigrating Through Delta

Element Trigger Action

Number of out-migrating Close

fish @ Knights Landing Gates
/Sherwood Harbor

Element Trigger Action

Number of salvaged Make OMR flow
fish less negative

Number of salvaged Reduce exports
fish or SJR flow

Watep Export & Fisll Facilities
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Scientific Support for the RPA Actions

*» Large Quantities of Juvenile Fish
Entrained to Water Export Facilities

«» Juvenile Fish Entrainment Correlated to
Water Export or OMR flow

s» Lower Juvenile Fish Survival in
Entrainment Routes
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Conceptual Model for Delta Salmonid Juvenile Survival

Societal (controllable) Drivers Extra-regional/Global Physical Drivers

Drivers Water Water quality  ESA Flood Tidal ~Geomagnetic Polarized Air Diel

Supply  regulation regulation control Forcing fields light  Temperature WVariation Pzl Lzl

Stressors : :
Ll Channelization Export Inflow 2l

: Contaminants
Barriers Input

Physical
Process Littoral channel Deep water Salinity Velocity  Olfactory o Water
| el Turbidity
Effect margin habitat  Habitat area fields fields  cue fields emperature

CIALT [T Juvenile Movement  Predator Alternate Prey Ecosystem Juvenile Juvenile Regional
Process Distribution and Distribution and  Distribution and Activity Level Disease  Condition Migration Smolt
Effect Routing Abundance Abundance  (1°2° Productivity) and Fitness Timing Production

Juvenile
Interaction
Effects

Smaolt-Habitat Predator-Salmon
Interactions Interaction

individual Entrainment Predation on Timing of Route-specific  Survival

Outcomes at Pump Juveniles Ocean Entry Survival To Chipps

Life History Population
Diversity

Population

Outcomes Population
Fitness, Resilience, Persistence

Abundance

(South Delta Salmonid Research Collaboration 2014)
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The Sacramento-San Joaquin Delta

- Sacramento and San Joaguin Bivers Sac rame nto Rive r

- Delta waterways and other rivers

] S Delta Water Flow and

e Legal Delta boundary
(as per 1959 Delta

R abigye SRl Juvenile Salmonid Movement

S

s N. Delta — S. Delta — WEF — ClI
¢+ S. Delta - CI
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North Delta
Water Flow
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Brannan island State
Recreation Area
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South Delta
Water Flow
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Juvenile Steelhead Entrainment to Water Export Facilities
(Wild and Hatchery)
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(Entrainment is sum of salvage and loss.)
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Wild Juvenile Winter-run Chinook Salmon

Daily Salvage Increases with Increasing Water Export
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Wild Juvenile Spring-run Chinook Salmon

Daily Salvage Increases with Increasing Water Export
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Wild Juvenile Steelhead

Daily Salvage Increases with Increasing Water Export
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Wild Juvenile Chinook and Steelhead

Daily Salvage Decreases as OMR Flows become Less Negative

Winter-run Spring-run Steelhead
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Stepwise Multiple Linear Regression for Salvage

Number of models that selected the “most important” Variables

Variables

Water Export (CVP, SWP, or Combined)
Delta Juvenile Fish Abundance

Tide Height (-)

Inflow (Sac River, SJ River (-), or Combined)
Delta Outflow

SJ River Inflow to Water Export Ratio (-)
OMR Flow (-)

Winter-

Number of Models

Spring-
run

9
12

Steelhead

(1993-2011 Data)
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OMR Flow Strongly Correlated to Water Export

Head of Old River Barrier: No
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Water Export & Fish Facilities

(1987-2012 Data)
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SJ River Juvenile Fish Migration Routes

1. Mainstem SJR
2. 0Old River -
3. Old River
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Juvenile Chinook Survival to Chipps Island

Survival

North Delta
South Delta iver -

ver -
| N.Delta& || DCC/GS - OMR - CVP N/A
S. Delta |DCC/GS- OMR-SWP || N/A

0 USFWS 2001, 2003, 2005, 2007

9 Brandes and McLain 2001

(3) Perry 2010

@ Buchanan 2012, Buchanan et al. 2013
©® Estimated

R g
{w\} NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 19



Conclusions

*» Large quantities of juvenile salmonids are entrained to
water export facilities

*» Juvenile fish entrainment increases with increasing
water export and Juvenile abundance, and shows an
Increasing trend as OMR flows become more negative

«» Juvenile fish survival decreases from the mainstem
Sacramento River to interior North Delta to South Delta

*» Measures to reduce juvenile fish entrainment to interior
N. Delta and S. Delta (e.g., DCC gates closure and
restriction of OMR flow or water export) will increase
their overall Delta survival

i, NORA
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