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Many 1 hanks!

Interagency Ecological Program for
the San Francisco Bay-Delta Estuary

Federal Agencies:

« U.S. Bureau of Reclamation

« U.S. Fish and Wildlife Service

« U.S. Geological Survey

« U.S. Army Corps of Engineers

« U.S. Environmental Protection Agency
* NOAA Fisheries Service

State Agencies:

« Cadlifornia Dept. of Water Resources
« California Dept. of Fish and Game
+ California State Water Resources Control Board
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Modeling Team
(1980s)

2 San Francisco
e B AGU Conference
SNl 2 . 1986
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Modeling Team Assignments (1984)

Pete Smith, San Pablo Bay

Mike Ford, DWR,
Northern Reach of Bay

Larry Smith, Suisun Bay
Jon Burau, Full Bay, Spectral Model

Henry Wong, USBR, Delta Model

YL A LA Three
Om- & _uij . .
N = o o ¥ Dimensional
sm- P
O = = AT
O = 3
igm TITHR

f’}; D Laterally

Sm-
o ’M——R«W ' Averaged
1Sm ﬂ
2:-""’3;; “?‘“ ¢ ”1 i-D Ver;rically
; - verage
10m
1Sm- w
A= 7
Om- £ (t1—F One
Sm- N | :
10m - lhf J?aﬂ- Dimensional
15m



In the early days, we had a field hydrodynamic
program that started with Rick Oltmann and Mike
Simpson..
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Rick Oltmann Jon Burau Mike Simpson Iph Cheng
Jeff Gartner Pete Smith Larry Smith



Purchased first commercially available, shallow water
Acoustic Doppler Current Profiler (ADCP) in 1985
for measuring velocity profiles in SF Bay...

ACOUSTIC DOPPLER DISCHARGE MEASURING SYSTEM (ADDMS)

A discharge measuring system was later developed
in 1987 and 1988 by Mike Simpson and Rick Oltmann



First measurement of Delta Outflow into San

Francisco Bay using a vessel-mounted ADCP measuring
S s’rem was successfully done in Spring 1988
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The first hydroacoustic flow-monitoring stations in

the Delta began operating in January 1987 on
on Old and Middle Rivers
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First deployment of an upward-looking ADCP
was done in Carquinez Strait in March 1988
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We also did dye studies...




3D Modeling



3D modeling in 1986 was not very practical.
A course-grid model of San Pablo Bay could

barely run faster than real time...
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Despite the challenges, some interesting results
were achieved showing the non-tidal, density-

driven (gravitational) circulation in the bay.
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Semi-implici‘r 3D Model (Si3D)

’"'“&N?F“ ‘-u ﬁ;
] m- Model features:

“ « Semi-implicit numerical method
% 4 + Leapfrog-trapezoidal, finite-
g volume scheme

- * Second-order accuracy

* No mode-splitting

« Fortran 90/95 language

/ « No coordinate transformations




In cooperation with the Interagency Ecological Program
for the San Francisco Bay-Delta Estuary

A Semi-Implicit, Three-Dimensional Model
for Estuarine Circulation

Open-File Report 2006—1004

U.S. Department of the Interior
U.S. Geological Survey

http://pubs.usas.qov/of/2006/1004/



http://pubs.usgs.gov/of/2006/1004/
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http://ca.water.usgs.gov/program/sfbay/gr/

Model Pre-and Post-Processing

John
Donovan

http://ca.water.usgs.gov/program/sfbay/gr/
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article r'ackmg Model
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3D Models in Progress

« San Francisco
Bay

« Delta Cross
Channel

« Stockton Deep-
Water Ship
Channel

« South Delta



Delta Cross Channel
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ADCP locations
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Measured and Simulated Velocity
Profiles during Maximum Flood Flow
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Depth below mean tide level, in meters
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Maximum Ebb Flow

Sacramento River 0.1 kilometers upstream of the Delta Cross Channel at 6:00 PM
Contour interval: 0.1m/s Date September6 2000
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Sacramento River 0.2 kilometers downstream of the Delta Cross Channel at 5:00 AM
Contour interval: 0. 1m/s Date: September6 2000
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a) Sacramento River 3.6 kilometers upstream of the Delta Cross Channel at 6:00 AM
Contour interval: 0. 1mls Date September 6, 2000
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MaX| m u m E bb Flow b) Sacramento River 1.2 kilometers upstream of the Delta Cross Channel at 6:00 AM

Contour interval: 01m/s Date Septembers 2000

c) Sacramento River 0.1 kilometers upstream of the Delta Cross Channel at 6:00 PM
Contour interval: 0.1m/s; Date: September 6, 2000
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d) Sacramento River 0.2 kilometers downstream of the Delta Cross Channel at 5:00 AM
Contour interval: 0.1m/s; Date: Septembers 2000
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e) Sacramento River 0.7 kilometers downstream of the Delta Cross Channel at 5:00 AM
Contour interval: 0.1m/s; Date: September 6, 2000
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f) Sacramento River 0.2 kilometers downstream of Georgiana Slough at 5:00 AM
5 Contour interval: 0.1m/s; Date: September 6, 2000

0
4
8 —> 0.1m/s
12 1 1 1 1 1 1 |
0 20 40 60 80 100 120 140

Transverse distance, in meters

-0.2 0 0.2 0.4 0.6 0.8 1.0m/s




Late-Fall Chinook Salmon Smolt




Juvenile Salmon Distribution in

Channel Cross Section near DCC

-OM t8 M
-8M to/ M
-TM t6 M
-6M tb M
-5M et M
-4M 8 M
-3M &M
-2M telM
-1M M
M to M
M ta8M
M t38M
M t4 M

[TITIANTITTT

. Hydroacoustics
5 Horizontal data from 2003

Bin Slide courtesy of Aaron Blake



Zone of Entrainment (flood flow

Sacramento River

H Water entrained in the Delta Cross Channel

Delta Cross Channel
Hl Water remaining in the Sacramento River

Georgiana Slough

Flow monitoring cross section

flood flow



Zone of Entrainments for various
Phases of the Tidal Flow
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South Delta Project



Delta Smelt

EThed iiyey.

A ', o

"~ Delta smelt (all ages)
Typically living just one year, Delta smelt
grow to about 4 inches.

Hypomesus transpacificus
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Percent of Particles Entrained at Pumps within 45 days

Percent of releases
destined for the

The color of each cell
— 80% indicates the percentage
of the particles released o8
g0y at that cell that were ¥ E
entrained at the pumps
within 45 days or less.
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Future Directions and Needs

. More flexible gridding in the 3D
model is needed and the model

needs to be extended to the full

bay and delta with 1D and 2D
capabilities added

. Need capability to simulate salinity
infrusion into the Delta

. Numerical Fish Surrogate Model
(or some fish behavior model)

. More applications to
expblore fish movements



A Final

VERIFICATION AND VALIDATION OF

Comment: 3 Free-Surface
Flow Models
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