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are starting to address uncertainty in complex relationships. 

3. Salmonid Flow-Survival Relationships

Protestants have alleged that current flow survival relationships explain the current 

status of salmonids, as well as the future effects of CWF. (See citations, above.) These 

relationships are not as certain or linear (meaning increased survival with every increment 

of additional outflow uniformly across the Delta) as has been represented. 

Results of many of the flow survival studies conducted on Central Valley rivers for 

juvenile salmonids have shown a general, but weak trend of increased juvenile survival 

during migration through the rivers and Delta when river flows are higher. However, these 

survival studies show: (1) high variability in the actual survival of juvenile salmon ids at a 

given flow, as reflected in the scatter of survival estimates (observations of both high and 

low survival at a given flow); (2) low R2 values (reflecting that the relationship between 

survival and flow is weak and flow alone does not explain a substantial proportion of the 

observed variation in juvenile survival); and (3) based upon the low slope of the flow

survival relationship, that a substantial increase in flow is required to achieve a relatively 

small predicted increase in salmon id survival. A number of experimental studies have been 

conducted to assess the survival of juvenile Chinook salmon and steelhead migrating 

downstream in the Sacramento River and through the Delta (Perry 2010 (DWR Exhibit 

1335), Perry and Skalski 2010 (DWR Exhibit 1336), DWR 2012 (DWR Exhibit 1369), DWR 

2013 (DWR Exhibit 1388, DWR 2015 (DWR Exhibit 1389), and DWR 2016 (DWR Exhibit 

1390), Michel et al. 2015 (DWR Exhibit 1340), Kimmerer 2008 (DWR-1257), Newman and 

Rice 2002 (DWR Exhibit 1370), Newman 2008 (DWR Exhibit 1371), Newman and Brandes 

2009 (DWR Exhibit 1372), SJRGA 2006 (DWR Exhibit 1373), SJRGA 2008 (DWR Exhibit 

1374), and 2011 (DWR Exhibit 1375), Perry and Skalski 2008 (DWR Exhibit 1376), Perry 

and Skalski 2009 (DWR Exhibit 1377), and Chapman et al. 2014 (DWR-Exhibit 1378), and 

others) using both coded wire tags (CWT) and more recently acoustic tags. Results of the 

acoustic tag studies are currently being used to develop the NMFS Chinook salmon 

lifecycle model (Hendrix et al. 2017, p. 11-12, 33-34, pers. comm. (DWR Exhibit 1339)), as 
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