


1873 Delta:

| Long residence time

* Marsh connections

| Two rivers connect
to bay

Waterways dendritic




Modern delta

Short residence times

" Rip-rapped

Cross Delta flows

Rare San Joaquin
connection to bay

Waterways web-like




womm . BaY AQUEDUGT

Barg,,
BARKER SLOUG!

PUMPING PLANT DELTA
a2 cROSS

o~ CHANNEL

Terminous

EMPIRE N,

vJ
T

\, \_stogge

330,000

J TRACY
TA PUMPING PLANT T PUMPING PLA

AGUEDICT.
" SOUTH BAY
Typical maximum flows over a ¥ PUMPING PLANT
25-hour cycle in summer conditions
(values in cubic feet per second)

sou™

SACRAMENTO - SAN JOAQUIN DELTA

2 2 4 ]
——
™

SCALE IN MILES

Delta Tidal Flows

TERMINOUS

TVER

LODle
S RIO BLANCO -
) TRacr - e 3
[rem— ¥ S
xivg || il

ISLAND

‘l BISHOP 5 = r g 5

8,000

LOWER ROBEATS

MIDDLE ROBERTS

Ay

e

MANTECA ®




womTH . BAY

BARKER SLOUGH &
PUMPING PLANT

340,000 330,000

14 April

2014

SACRAMENTO - SAN JOAQUIN DELTA

2 0 2 4 ]
-
e

SCALE IN MILES

CELMWOOD Taacd =
\_‘ﬁ\\\'n._rismmm f
TN\ leannanr_

N2 TRACT

m—%ﬂwocnmn

MANTECA ®

Delta Tidal Flows







&

SEADY

-‘Sﬂ:mmenﬁ‘_

o







Sacramento River

B 23%1949-1968 |
j
1
]

H e
H B B B |

| m 1921-2003 Unim paired Upstream Diversions




Droughts

SWP Exports

CVP Exports
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OMR = Old and Middle River flows
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Dos Reis > Old River survival
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Recoveries at Chipps Island and in ocean fishery

Source: SJRG, 2007 — 2006 VAMP Annual Report



What Changes As Flow Increases?

Salinity
and X2

Location of - 5
M e

stratification



What Changes As Flow Increases?

Floodplain l
Upstream inundation /
bottom current River P
stage and -
velocity
FLOW _
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What Changes As Flow Increases?

Loadings

)

Nutrients
Contaminants
Organic matter

Sediment
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What Changes As Flow Increases?

Adult spawners move up:

Salmon Yo sh move down:
Green and White almon

Sturgeon ongfln smelt
Longfin smelt * Delta smelt
Delta smelt plittai

nlittall A,« erican s
Ican shac
S 1120

trlped bass
oung Marine fish move up:
Starry flounder .
White croaker X

Pacific halibut I ‘




Flows are important
but so Is geometry

Head of Old River Barrier
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San Joaquin Basin

Escapement
(2 1/2 years later)
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1989-1991, 1995-1999
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San Joaquin flow below Old River (cfs)

Chipps Island and ocean fishery recapture

of fish released below Head of Old River
Source: SIRGA, 2007 — 2006 VAMP Annual Report
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River




VAMP

12 year study on delta survival
5 experimental flow/export combinations
8 years fit design (3 flood outs, 1 off-ramped)

Midwater trawl, Kodiak trawl, and adult ocean
captures supply data



Design Parameters

e Old River Barrier only at < 7000 cfs

e Smelt opinion requires:
Exports < half of Vernalis flow

e Minimal Exports = 1500 cfs



VAMP Target conditions
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Me=an Daily Flaw (cfal

Figure 24
2007 VAMP: San Joaquin River near Vernalis
With Lagged Contributions from Primary Sources
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Figure 2-9

2007 VAMP - Federal and State Delta Exports
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VAMP
Conditions

EXxports

Flow at VVernalis
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Sacramento-San Joaquin
Estuary
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Release site Fish released | Fish recovered | Time sampled
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Conclusions

Long-term experimental design targeting
management needs

Successful massive and precise system
manipulation

Important experimental conditions unmet;
conclusions limited

New technology offers new options
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