


 
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 
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Old and Middle Rivers as an Integrator of 
Hydrodynamic Effects 

Old 
River Middle 

River 

OMR = Old and Middle River flows 

Head 
of 
Old 
River 



y = -4E-05x + 0.7265
R2 = 0.309
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1993-2005 
Mean Values for December-March 

Source:  Source Lenny Grimaldo (In Review) 

r2 = 0.31, p<0.05 
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Ratio of recovery rates (+/- 2SE) of CWT fish released  at 
Dos Reis (San Joaquin River) and those released in Old 
River. 
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Recoveries at Chipps Island and in ocean fishery 
Source:  SJRG, 2007 – 2006 VAMP Annual Report 
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What Changes As Flow Increases? 
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What Changes As Flow Increases? 
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Nutrients 
Contaminants 
Organic matter 

Sediment 

What Changes As Flow Increases? 
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What Changes As Flow Increases? 

Adult spawners move up: 
 Salmon 
 Green and White  
  Sturgeon 
 Longfin smelt 
 Delta smelt 
 Splittail 
 American shad 
 Pacific herring 
 

Young Marine fish move up: 
 Starry flounder 
 White croaker 
 Pacific halibut 

Young fish move down: 
 Salmon 
 Longfin smelt 
 Delta smelt 
 Splittail 
 American shad 
 Striped bass 
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Flows are important  
but so is geometry  



Delta Cross 
Channel 







y = 2.2 x + 14220 
R2 = 0.45 (p<0.01) 
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Flow at Vernalis (mean April 15 –June 15)  

1968-1998 

1951-1967 



y = 5E-05x + 0.1218 
R2 = 0.54(p<0.01) 
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San Joaquin flow below Old River (cfs) 

Source:  SJRGA, 2007 – 2006 VAMP Annual Report 

Chipps Island and ocean fishery recapture  
of fish released below Head of Old River 
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 Vernalis Flow/Delta Exports  

Mean spring flows /Delta exports (mean April 15- June 15)  
vs San Joaquin Basin Escapement  (2 1/2 years later) 
from 1951-1998. 



San Joaquin River 

Upper Old 
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 

• Old River Barrier only at < 7000 cfs 
 

• Smelt opinion requires: 
Exports < half of Vernalis flow 
 
• Minimal Exports = 1500 cfs 

 



VAMP Target conditions 
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Actual VAMP flows 
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San Joaquin River near Vernalis 

Excess Flow (Ramping)
VAMP Supplemental Flow
Other Supplemental Water
Existing Flow (no VAMP)

Pulse Period 

Target plus 7% 
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Target minus 7% 







VAMP  
Conditions  

 
3200 4450 5700 7000 

1500 2002 
2003 
2004 
2007 
2008 

2001 
2010 

C 

2250 2000 
3200 E 

Flow at Vernalis 

Ex
po

rts
 

2009 – too dry     2005, 2006, & 2011 -- too wet 













Release site Fish released Fish recovered Time sampled 
(%) 

Mossdale 49018 9 38 
Dos Reis 25062 3 41 

Jersey Point 26193 26 38 
Jersey Point 23980 14 36 
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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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