Interpretation of Base Flow Recommendations for Modeling Analysis 
[bookmark: _GoBack]This document describes a methodology to analyze the Green River model results for the summer through winter base flows for the recommended Mean Base-Flow Magnitude and the Base-Flow Variation for Reach 2 and Reach 3. 
Mean Base-Flow Magnitude 
	The Mean Base-Flow Magnitude analysis methodology will be the same for both Reach 2 and 3.
Reach 2 & 3
· The Annual Mean Base Flow is the mean seasonal (August – February) flow value. This is one value per season. 
· The Mean Base Flow Magnitude defines the recommended ranges for the Annual Mean Base Flow for each Hydrologic Condition.
· To meet the flow recommendations the Annual Mean Base Flow value for each season should be within the Mean Base Flow Magnitude for the classified Hydrologic Condition. 
· The Mean Daily flows however do not need to be within the Mean Base Flow Magnitude for the classified Hydrologic Condition.  The flow recommendations recommend the Mean Daily flows to be consistent with pre-dam variability as shown in Figure 5.2 in the 2000 Biological Opinion.  
· It appears the 2000 Biological Opinion assumed that the Hydrologic Condition would remain constant throughout the base flow period.  The Hydrologic Condition would be set by the forecasted runoff volume for each year.  The 2005 Flaming Gorge Dam EIS clarified that the August hydrologic classification would be based on the percentage exceedance of the volume of unregulated inflow into Flaming Gorge Reservoir during the spring period.
· The 2005 Flaming Gorge Dam EIS also allowed for shifts on the classification for the months of September through February based on the unregulated inflow during the previous month. These shifts are designed to achieve a March 1st reservoir elevation target.  Even though these shifts may occur within a given year the recommendation of the 2000 Biological Opinion to achieve interannual hydrologic variability would still be meet if the Annual Mean Base Flow for a given season meets the forecasted anticipated hydrologic condition.  
To analyze the modeled flows to determine if the summer through winter base flows recommended Mean Base-flow Magnitudes are being meet we will compare the Annual Mean Base Flow value to the Hydrologic Condition from the August hydrologic classification made for the given season.

Base-Flow Variation
	The Base-Flow Variation analysis methodology will be the different for Reach 2 and 3.
Reach 2 
· It is clear in the text and in figure 5.2 in the 2000 Biological Opinion that natural occurring flow variation is not only allowable but that it is recommended to simulate the variability that occurred in pre-dam flows. 
· A specific recommendation was made for Reach 2 to restrict the variability such that the Mean Daily flow should be kept within ± 40% of the Annual Mean Base Flow in summer–autumn (August through November) and within ± 25% of the Annual Mean Base Flow in winter (December through February). 
· The modeled base-flow period does not fully simulate daily fluctuations since the Yampa and Flaming gorge flow input data is monthly average values.  To better evaluate base-flow variability some modifications to the model or adjustments to the results may be needed.  
To be able to analyze the flows to determine if the summer through winter Base-flow Variation recommendation is being meet we will compare the Mean Daily flow against  ± 40% of the Annual Mean Base Flow in summer–autumn (August through November) and against  ± 25% of the Annual Mean Base Flow in winter (December through February). 
Reach 3
· No specific Recommendations are made for Base-flow Variation in Reach 3.
· The absence of a specific recommendation was not to restrict the variability, but was a recognition that the variably is controlled by Reach 2 and from unregulated tributaries. There is no mechanism independent of Reach 2 to control The Mean Daily flow variability around the Annual Mean Base Flow in Reach 3. 
Since no specific variability recommendation is provided no analysis is required for Base-flow Variability in Reach 3.





