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I. Concerns 
•  NRC Review of 2001 

BiOps for Klamath 
Projects set precedent 

•  Concern over use of NRC 
committees to review and 
recommend RPAs 

•  NRC RPAs not developed 
using the standards 
under the law yet likely to 
influence operations and 
court cases 

•  May be worth your review 
and comment 

The 2001 Klamath Crisis 



II. Define Sustainable Water and 
Environmental Management 

Water Supply 

Recreation 

Ecosystem 

Housing 

Agriculture 

Infrastructure 
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Historically: a complex, 
productive estuary 

•  Mosaic of intertidal 
marsh, floodplain, 
riparian, and tidal 
channels 

•  Low diversity aquatic 
communities 

•  High regional and local 
hydrologic residence time 

•  High interannual 
variability 

•  Self-adjusting in response 
to flows, sediment supply 
and sea level rise 

• Bay Institute, 1998 



Meeting the Life History Strategy Needs of Native 
Species in the 20th Century Delta 

Above sea level 

Sea level to -10 feet  

-10 feet to -15 feet 

-15 feet and below 





Changes in Flow Regime due to 
Water Use 

•  Changes in flow 
volume 

•  Changes in Timing, 
Magnitude, Salinity 
and Direction 



Total Consumptive Use of Delta 
Waters (inflow + export) 



• 1.4 maf 

• 5.1 maf 

Total Delta Exports 



• 13 

Who depends on the Delta? 

•  Sacramento Valley – 4+ maf 
taken upstream; water 
leasing by IDs 

•  S. California – 30% of water 
supplies, 1 maf 

•  Bay Area – 30% of water 
supplies directly, 1 maf, 
another 40% upstream 

•  Delta farmers – 1+ maf 
•  Southern Central Valley – 4 

maf directly and 4 maf 
upstream, 2+ maf overdraft 



Changes in Flow Timing 



Changes in Flow Timing 
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Changes in Flow Timing 



Changes in Flow Timing 



• Reverse flows at Old 
and Middle Rivers 

Changes in Flow Directions 
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Changes in Location and Dynamics of 
Estuarine Salinity Gradients  
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• Landward shift in salinity; decrease in 
variability 



•  and inverse salinity gradients 

Changes in Location and Dynamics of 
Estuarine Salinity Gradients  



Static, Warm, Freshwater Delta Ideal for Invaders, 
Poor Habitat for Native Fishes 

•  Profound, on-going changes in food webs and 
physical habitat due to invasions and changes in 
flow conditions 

•  Alien species do best with constant salinity (fresh or 
saline); natives evolved in and tolerate variability 

•  Delta plant and animal communities starting to 
resemble a lake in southern Arkansas 

Overbite clam 

Brazilian waterweed 

Asiatic clam 

The world’s most invaded 
estuary? 



Sustainability and Homogenization 

Physical complexity 
Hydrologic connectivity 
Hydrologic variability  



Sustainable Transition to the 21st 
Century Delta 

•  A “new” Delta shaped 
by 
– Sea Level Rise 
– Subsidence 
– Changing Inflows 
– Seismicity 
– Economic Capacity 
– New Invasive Species 



III. Opportunities 
•  Considerable potential for 

lasting impact of NRC 
review 

•  Made possible by mature, 
diverse science and 
monitoring infrastructure 

•  Led (after a fashion) by 
the CALFED Science 
Program, Interagency 
Ecological Program 



Program Engagements for NRC 

•  Bay Delta 
Conservation Plan 

•  State Water Resources 
Control Board Flows 
Criteria 

•  State Plan of Flood 
Control 

•  Delta Stewardship 
Council 



CONCLUSION 


