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NORMAL RAINFALL PATTERNS 

 

 

  
  
  
  
  
  
  
  
  
  



RESERVOIR LEVELS 



RESERVOIR LEVELS 

• Summer Water Level Reductions for North Texas Lakes 
Lake MW Impact Conservation Level Total Depth Water Level Loss 

per Month 
Arlington  1265 550 45 2.24 
Bridgeport 1865 836 84 2.13 
Lavon 406 492 39 1.86 
Granbury 278 693 53 1.57 
Others (not top 4)     
Ray Hubbard 916 435 47 0.84 
Mountain Creek 800 457 55 0.78 
 



• Need to evaluate 
• Water Use vs Water 

Consumption 

• Types of water sources 

• Generation Technology 
water use and 
consumption 

• Location of available 
water resources 

• Climatic variations 

 

• There is a potential for 
problems 
• Reduced water availability 

• Increasing temperature in cooling 
lakes and once-through systems 

 

POTENTIAL ISSUES 



DROUGHT AND 
POWER 
GENERATION 
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OVERVIEW 

• Misunderstanding between water withdrawal and water 
use (49% versus 3%) 

• Single-year droughts do not appear to significantly affect 
generation capacity due to storage improvements 

• Multi-year droughts expected to affect capacity due to 
• Water supply availability 
• Temperature effects for cooling 



TECHNOLOGY 

• Some technologies use less water than others 
• Renewables (non-hydro) only use the water required to 

make the materials. 
• Large thermal and nuclear units use the most water, but 

do not generally consume the most per MWh produced. 
• Air cooled systems use much less water than water 

cooled systems, but they still have a small component of 
water use. 



WATER CONSUMPTION ESTIMATES BY 
COOLING TECHNOLOGY 

Source: NREL 2011 



WITHDRAWAL OF WATER FROM TEXAS UNITS 

 



GALLONS USED PER KWH PRODUCED 

 



WATER WITHDRAWAL BY LOCATION 



• Multi-year droughts 
• Reduction in storage 

• Increases lake and river 
temperatures 

• More susceptibility to 
capacity reduction 

• Single-year droughts 
• Storage acts as buffer to 

mitigate short-term 
droughts in most parts 
of the state 

SINGLE-YEAR TO MULTI-YEAR DROUGHT 
IMPACTS 



EVALUATION 
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 Evaluated the historical climatic variations 
between 1900 and 2011 and previous studies 

 Developed a model which predicts climatic 
variations between 2012 and 2035 

 Modeled 1950’s drought also 

 Developed estimates of capacity reductions for 
drought years by month 

METHODOLOGY 
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DEVELOPMENT OF SYNTHETIC CLIMATE 
PROFILES 2012 TO 2035 
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DEVELOPMENT OF A SYNTHETIC MULTI-
YEAR DROUGHT PROFILE 2018 TO 2023 
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QUESTIONS 
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