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Water Temperature 
Challenges 

• Annual variability in hydrology 
and meteorology 

• System wide operations and 
varible demands 

• Unforeseen 
events/circumstances 



Elements of Temperature Management 



Life-Stage 

 
• Pre-spawning  
• Egg incubation  
• Alevin production 
• Red Bluff Juvenile Passage 

 
 



Real Time Winter Run Monitoring 
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Uncertainties -- Initial Shasta Reservoir Temperature 



The Variables 
Significantly Affect Temperature Management Planning and Performance 

• Hydrological: 
Overall basin runoff, Distribution among Basins, Distribution over time, Flood 
inflows. 

 

• Climatological:   
Temperature of  Reservoir Inflows, Atmospheric Temps, Meteorological Anomalies. 

 
• Limnological:  

Stratification Cycle, Temperature Profile anomalies. 

 
• Operational:  

CVP Demands and Responsibilities that constrain storage and release.  
Performance of Shasta TCD.  Maintaining “Thermal Connection” between Trinity 
and Sacramento Rivers. 

 



Use of USBR Seasonal Model  

• Project out where compliance point can be 
met throughout the season with the cold 
water resource available for the season 

• Reasonably projected TCD gate timing 
and configuration 

• Continuous Model updating  



Elements of Temperature 
Management  

Operational Scenario A 
Operational Scenario B 
Operational Scenario C 

 
   Outcome A 
 
   Outcome B 
 
   Outcome C 
 

Risk-Uncertainty  

Tradeoffs 



Temperature Model Expectation 

         The Model Can  
 

• Project if a temperature 
strategy can be sustained 
through the season 

• Major TCD milestone triggers 
• Estimate temperature trends 
• Project out a monthly average 

temperature estimate 
• When updated- gives progress 

of the previous simulation 
 
 

The Model Cannot 
 

• Be used for real time (day to day) 
operations 

• Capture all the variability of the 
factors that affect river 
temperature 

• Predict precise daily river 
temperature 

• Override the reservoir release 
patterns 

  
 
 

 



2015 Sacramento River  
Temperature Management 

  
• 2015 Operations 
• Modifications made in 2015  
• Model projections compared to actual 

 
 
 



2015 TCD OPS 



Modifications in 2015 
• KWK to CCR temperature adjustment 
• 10% L3MTO (warmer outlook for the temperature season) 

• New temperature gauge (SAC) right above HWY 44  
• Target where the majority of Winter Run REDDS were              

(Target 57 degree and not to exceed 58 degree at CCR) 

• Target 58 degree then 57 degree when spawning began 
• Coordinate closely with the Settlement Contractors demands 
• “Warm water” bypass  
• Install TCD Curtain (reduces warm water blending in the TCD) 

 
 

 

 
 



TCD Curtain 



June 16th 10% model run results Actual Operations 

First Side Gate Opened (Per Model Run) 



September 1st 10% model run results Actual Operations 

Primary Reliance of Side Gate (Per Model Run) 
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Shasta Dam Temperature Control Device 



Shasta Dam TCD Configuration 
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General “Rule-of-Thumb” Relationship 



Model Performance During Fall Months 

• Based on past analyses, the temperature model does not perform 
well from late September through fall.  One factor is that modeled 
release temperatures are cooler than has historically been achieved 
when all release is through the side gates, especially when there’s a 
relatively large temperature gradient between the pressure relief 
gates (PRG) and the side gates. 

• Based on historical records, the end-of-September  (EOS) volume 
below 56˚F is a reasonable indicator of fall water temperature at 
Balls Ferry. 

• For river temperatures not to exceed 56˚F downstream to Balls 
Ferry, the EOS lake volume less than 56˚F should be greater than 
about 650 TAF, see figure on next slide. 





Latest Shasta Profile 



June 16th 10% model run results Actual Operations 

First Side Gate Opened (Per Model Run) 



September 1st 10% model run results Actual Operations 

Primary Reliance of Side Gate (Per Model Run) 



Weather Forecasting and Predictions 



Real Time Winter Run Monitoring 
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Real Time Winter Run Monitoring 
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