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DELTA OUTFLOWS AND OTHER 
STRESSORS 



Key Points 

• Regulation of flow should be considered as part of a 
comprehensive set of actions intended to restore Delta 
ecosystem functions; 
 

• Need reasonable certainty that additional flow would provide 
targeted ecosystem functions given highly altered system and 
limited availability of water resources serving competing 
beneficial uses;  
 

• Aspects of the science regarding outflow are uncertain and in 
dispute.   
 

• Significant resources are being invested in science to reduce 
uncertainties, resolve disagreements, and identify future 
conservation measures.   
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Outflow 
Exports 
Consumptive Use 

Environmental Context: 
Highly Altered System 
 
*Additional alterations  
  have occurred which are 
  not depicted.  
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In the highly altered Bay-Delta ecosystem, functions may not 
be improved with reservoir releases through leveed, 
riprapped channels. A suite of restoration approaches can 
restore habitat functions.   
 
 
 

Need Reasonable Certainty That Changing Outflow Will 
Provide Targeted Ecosystem Functions 
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There is no long-term annual 
trend  in outflow. 
 
Significant outflow variability  
continues to exist due to climatic 
variability.   

Fall X2 position does not 
resemble dry conditions 
regardless of water year type. 
   
Rather, CVP-SWP operations 
augment the position of X2 
following drier springs to 
resemble wetter conditions. 
 

Disagreements About How Outflows Have Changed Over Time   
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Analyses suggests that current annual outflow is about the 
same as pre-development outflow. 

Disagreement About  
How Outflows Have Changed Since Predevelopment   
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Analyses suggests that current annual outflow is about the 
same as pre-development outflow. 
The unimpaired outflow calculation does not accurately 
represent pre-development outflow. 
 

Disagreement About  
How Outflows Have Changed Since Predevelopment   
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Critical Reviews of Statistical Analyses Highlight  
Uncertainties (Delta Smelt)   

Statistical outcomes that vary 
widely depending on years of 
data and techniques used 
should be given weak 
consideration.  

1970 - 2013 

Peer reviews have raised  
questions about analyses 
underlying Fall X2 RPA. 
 
Results of recent statistical 
analyses regarding relationships 
between abundance and Fall X2 
are inconclusive. 
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Feyrer et al. 2011 did not find 
significant relationship between 
abundance and Fall X2.  Instead, they 
developed a habitat index and related 
it to X2 and abundance.       
 
New analyses suggest habitat factor 
driving relationship between smelt 
presence/absence is Secchi depth not 
Fall X2. 

New Analysis Suggests New Perspective (Delta Smelt)  

1967-2012 

 
1967-2012 
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Current FMWT:X2 relationship 
suggests large outflows achieve only  
small short-term abundance increases 

Different sampling surveys 
suggest different abundance  
trajectories. 

New Analyses Suggest New Perspective (Longfin smelt)  
 

1967-1987: Pre-clam 
1988—2002 :Post-clam 
2003-2011: Post POD 
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Correlation is not necessarily  
causation.  
 
Informed decision making requires 
an understanding of the life history 
and underlying mechanisms. 

New Analyses Suggest New Perspective (Longfin smelt)  
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Decreases in primary production 
and changes in phytoplankton 
community composition  
associated with high NH4  
and increasing N:P. 

Source control is preferable 
to dilution using outflow  
(See, Dugdale et al. 2012). 
   
Flow can help dilute NH4 but 
does not change ratios. 

Possible explanation: changes 
in nutrient loads and ratios. 

System Complex: Multiple Hypotheses Regarding System Change  
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Changes in speciation 
 
 

A Variety of Factors are Changing in the Delta 

Increases in predators Increases in toxic blue-green algae 



Science Investigations To Address Uncertainties 
Survey Inefficiencies: FWS initiated process to investigate 
survey inefficiencies to determine better ways to estimate 
delta smelt abundance and distribution 
 
Longfin smelt studies: DFW, SWC and other collaborators have 
identified a suite of studies that will expand current 
understanding of longfin smelt distribution, abundance, 
abundance trends, spawning locations, and the relationship 
between Delta outflow and longfin smelt abundance. 
 
Outflow and salinity trend studies: The PWAs, SFEI, UCD, and 
CSU San Luis Obispo are evaluating outflow and salinity under 
“natural” or pre-development conditions. 
 
CSAMP: Collaborative process developing study plans to 
evaluate the relationship between fall outflow and subsequent 
abundance of delta smelt and efficacy of Fall X2 action.  
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Restoration Actions To Improve Ecosystem 

Bay Delta Conservation Plan: BDCP will restore 
thousands of acres of habitat, undertake a suite of 
measures to address other stressors, and embark on a 
long-term investigation and adaptive management plan 
to address issues such as outflow, predation, 
contaminants, and restoration of natural processes.  
 
SRCSD Wastewater Treatment Plant Upgrade: Nutrient 
loading and its effect on the food web and the Delta 
environment being addressed through wastewater 
treatment plan upgrade. 
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Conclusion 
• Regulation of flow should be considered as part of comprehensive set 

of actions intended to restore Delta ecosystem functions; 
 

• Need reasonable certainty that additional flow would provide targeted 
ecosystem functions given highly altered system and limited 
availability of water resources serving competing beneficial uses;  
 

• Aspects of the science regarding outflow are uncertain and in dispute.   
 

• Significant resources are being invested in science to reduce 
uncertainties, resolve disagreements, and identify future conservation 
measures. 
 

 
**Supporting  materials available at Bay Delta Live: 
http://www.baydeltalive.com/projects/5840  

http://www.baydeltalive.com/projects/5840
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