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I have provided responses to the various comments you sent to us on our proposal for a modified 

method for computing ITL.  We can discuss further this Thursday at our meeting. 

 

Formatting 

 

We agree that improving the format would make the paper easier to follow and are making 

changes along the lines suggested in your paper. 

 

Approach  

 

The objective of the revised approach is to first determine the variables, and ultimately statistical 

model, that best predicts empirical CSI values from the historical years.  Second, using this 

empirical relationship, the objective is determine what CSI values would be if the RPA limits 

(e.g., -5000 cfs) were applied to historical years under the range of conditions that affect 

entrainment vulnerability.   The current approach in the BO uses an extreme wet year and a 

critically dry year with low turbidity; both these year types typically result in low salvage 

because smelt distributed far from the zone of entrainment (see BO for detailed explanation).  

The approach in the BO does not account for the “in-between” years that include first flush 

events that often lead to delta smelt moving into the zone of entrainment. Although the first flush 

action is designed to minimize unfavorable distributions, as seen in water years 2012, a number 

of smelt do end up moving into the zone of entrainment even with the RPA applied.  

 

To build off the method applied in the RPA, our revised approach is to include CSIs for a much 

longer sequence (1993 - 2012) to capture the full range of variability in expected salvage 

responses. Note that our approach is very consistent with the effects analyses in the BO, where 

project effects were examined by inserting proposed hydrodynamic variables (i.e., OMR, X2) 

into equations generated from the relationships using historic data. This method was used to 

predict the difference in population losses with and without the RPA in the effects analysis under 

different alternatives (Figure E4, E5, E6).  

 

Relationship between OMR and Secchi depth in the Sacramento River 

 

The basic method for estimating RPA compliant CSI values is to first find a correlation between 

CSI and (1) OMR and (2), Secchi depth in the Sacramento River.  The next step is to model the 

OMR values that would have occurred historically if operations had been constrained by the 

adult Delta smelt RPAs.  This step is taken by imposing RPA rules onto the historical OMR 

pattern.  These OMR values, together with the historical Secchi depth values are then applied to 

the correlation equation to generate projected CSI values.  You made the point that there is an 

inconsistency in using modeled OMR values while continuing to use measured Secchi depth 

values. While this point is correct, I doubt that there is much relationship between OMR and 

Sacramento River Secchi depth.  Secchi depth in the Sacramento River during the winter months 

is going to be dominated by suspended sediment inputs and wind. Moreover, changes in OMR of 



a few thousand cfs are not likely to cause much change in the sediment budget of the Sacramento 

River. One of the reasons I used Sacramento River Secchi depth in the correlation was the fact 

that I viewed it as largely independent of OMR.  Thus, if we had rerun historical operations with 

different OMR values, I would expect that historical Secchi depths would have not changed very 

much.  If I had used South Delta Secchi depth or Clifton Court turbidity, I think that the point 

would be of greater concern.  Your Figure 1 plots OMR against Sacramento River Secchi depth. 

I don’t see any real relationship there. 

 

80% versus 20% Prediction Interval 

 

The point that we argued for an 80% prediction interval, but then quoted a 20% interval in our 

discussion reflects a terminology issue that we will correct.  The two numbers represent the two 

ways of looking at the issue -- it is a matter of whether you are referring to 80% meaning that 

only 20% are higher, or 20% meaning that 80% are lower. 

 

Correlation variable range versus variable range in predictive mode 

 

I agree that if we insert OMR/Secchi combinations into the correlation that lie outside the 

OMR/Secchi space within which the correlation was created, our predictions becomes less 

certain. However: 

 

• Your Figure 1b and 1c do not appear to show a movement significantly outside the 

zone within which the correlation was originally created.  There is a shift to one edge 

of the variable space and perhaps a bit beyond the edge.  I am not experienced enough 

to know whether this is a major problem. Some discussion of this issue at the next 

ITL meeting would be useful. 

• The OMR flow levels in the model are based on the USFWS RPA’s.  If this model 

has an issue with predictions under changed OMR assumptions, then so does the 

Delta smelt BO.  So this issue does not really cause a new analytical problem, it just 

continues the existing analytical problem. 

 

Treatment of Positive OMR Years 

 

The recommendation is to use non linear curves for these years or simply to exclude them. I 

propose to reject years (1997, 1998) with positive OMR for purposes of the correlation, but 

would like to get more feedback on this issue.  Excluding these points results in a slight change 

in the correlation equation. 

 

Issue with using the CSI Approach to Computing ITL 

 

I certainly agree with the point generally (while not really understanding the math yet).  FMWT 

is subject to bias. Plus the relationship between entrainment and salvage is probably not the same 

each year.  So if we are regulating salvage, we could still see quite different fractional 

entrainment even if CSI is the same. Ultimately, everyone would like to shift to a different 

approach that better ties entrainment losses to an estimate of the population.   But until this new 

method is developed, we believe the existing USFWS methodology for estimating ITL can be 



improved along the lines outlined in this paper in time for water operations in 2015.  Perhaps 

Kim Turner could provide more direction here?  The bottom-line: we want to make sure the 

revised approach accounts for variability in conditions that are likely to produce different 

entrainment levels, and ultimate salvage numbers by which the CSI is currently estimated.  

 

 


