Sacramento
River

Sa_cramento'-' _ _ |
San Joaquin  San Joaquin
LIt giis->: <Wy River '

- Suisun
-~ Bay

Digital Map_ from
- =5 = - Dr. WilliamBowen- California
- San : e e _ State University Northridge
== =rancisco

y




NORTH. aY
o,

BARKER SLOUGH t\
PUMPING PLANT

340,000

Typical maximum flows over a
25-hour cycle in summer conditions

_ sousoucT

HARVEY ©. BANKS ;!/'
DELTA PUMPING PLANT

(values in cubic feet per second)

SACRAMENTO - SAN JOAQUIN DELTA

o

2 (] 2 4
[

SCALE IN MILES

ISLAND

J

TRACT

BRANNAN

wess
TRAGT

unom)
S RACT| SARGENT
BARNHAR
LOWER ROBERTS gr/ \
ISLAND
‘J\ =0 STOCKTON

MIDDLE ROBEATS
1SLAND

&Y, Voo

MANTECA ®

savemiel

SOUTH BAY
PUMPING PLANT

Delta Tidal Flows




Stationary Habitat ---Geometry

e

Dynamic Habitat ---
Hydrodynamics, ocean conditions, weather

e

Biological Conditions

Environment




Estuarine habitat conceptual model
(Peterson 2003)
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Variability of Freshwater Delta Inflow

Wet Years
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Pelagic organisms follow salinity:
The copepod Eurytemora affinis

1:1
—— Regression Line

Kimmerer 1998
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Center of distribution
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Pelagic organisms follow salinity: Delta smelt
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Most fishes follow salinities
Delta sT’neIt Splittail/
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Higher trophic levels
show many
relationships of
abundance to
freshwater flow
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Lower trophic levels
show few relationships |

of abundance to i
freshwater flow [
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What Changes As Flow Increases?
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What Changes As Flow Increases?

Floodplain

Upstream inundation /
bottom current  River " 455 ¢
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What Changes As Flow Increases?
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What Changes As Flow Increases?

Adult spawners move up:

Salmon ish move down:
Green and White Salmon

Sturgeon N Longfin smelt
Longfin smelt

Delta smelt
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White croaker
Pacific halibut




Flows are important
but so is geometry

Head of Old River Barrier







Five Key Points

Environmental flows are more than just volumes of inflows
and outflows

Recent flow regimes both harm native species and
encourage non-native species

Flow is a major determinant of habitat and transport

Recent Delta environmental flows are insufficient to support
native Delta fishes for today’s habitats

A strong science program and a flexible management
regime are essential to improving flow criteria
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Conceptual Model:

Physical effects on estuarine ecosystem Fish

Production

Key
Physical feedback
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abitat Zooplankton Benthic

Production Production |

Physical
forcing Transport/ ‘

hani Retentlon :
S Phytoplankton Microbial 4"

Productlon Production

Hydrodynamic Stratlflcatlon

Forcing: ‘ sl Nutrient Organic
Freshvyater l|nfllo.w . Input
Oceanic variability

Wind

Material flows




How much water do fish need?




