
Water Use in Geothermal 

Power Generation 

Dixie Valley, NV 

 

Lisa Shevenell 

Nevada Bureau of  Mines and Geology 

NWRA; February 2, 2011 



 

 

How much water is consumed in  

Geothermal Power  Production? 

 

Simple enough question. 
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View of  Bradys Power Plant and fumaroles from a distance. Photo by Mark Coolbaugh. 2-Nov  
View of  Bradys Power Plant and fumaroles from a distance. Photo: Mark Coolbaugh. 2-Nov, 

2004 
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Each color band represents 1.6 mm 

range change over the interferogram 

period.  

  

Production wells: magenta 

Injection wells: blue 

Roads: thin white lines 

 

å10 km long, 4 km wide 

 

 

Injection strategy is 

key 
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Dixie Valley, Recent Fractures 

Increased fumarole 

activity, new thermal 

features, òdead 

zone,ó subsidence 

during late 1990s 
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Average water use at a 500 MW combined-cycle gas 

power plant 

(Maulbetsch & DiFilippo, 
2006 (CEC)) 

Plant water use Annual water use, acre-feet/ yr 

Wet cooled Dry cooled 

Total 2,360 to 2,930 110 to 120 

% savings with dry cooling 95-96% 



Geothermal will annually avoid 

 

11,000 gallons of  water/MW 

 

Compared to a coal fired plant @ 

38% efficiency 

International Energy Agency (IEA) 



Kagel, A., Bates, D., and Gawell, K., 

2007. òA Guide to Geothermal Energy 

and the Environment,ó Geothermal 

Energy Association.  - Revised 

October 2010; based on state if  the art 

plants designed by Calpine. 
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      MW   % Loss   Acre-ft/yr  

 Binary 

Casa Diablo   40     4%   623 

East Mesa    49.5    4%   2,518 

Heber      92     6%   2,556 

 

 Multi -stage flash 

Coso       273    48%   13,540 

Salton Sea    340    18%   10,807 

 
(Clark et al., 2010 (ANL); CDOGGR, 2009) 

Fluid Loss in California Binary and Flash 

Geothermal Power Plants 



Clark et al., 2010 

Water Consumption for 

Electric Power Generation 



Now  é  Having said all thaté 

 

 

 

Letõs look at data for Nevada 



Monthly reports submitted to Nevada Division of  

Minerals (Production) 



Monthly reports submitted to Nevada Division of  

Minerals (Injection) 



Water Loss ð Nevada DOM 

Flash Power Plants 

    2003 2004 2005 

Beowawe  17%  17%  18% 

Brady   19%  22%  23% 

Desert Peak   20%  20%  44% 

Dixie Valley  30%  19%  46%  

Steamboat Hills 16%  42%  23% 

 



Water Loss ð Nevada DOM 

Binary Power Plants 

    2003 2004 2005 

Empire (W)   9%  12%   4% 

Soda Lake (W) 20%  15%  20% 

Steamboat    3%   6%   7% 

Stillwater  (A)  -30% -2%   2% 

Wabuska (ponds) 100% 100% 100% 

 



Complications ð 2007-2009 data 

-638% ð inlet flow meters failed 2009 (under 

 reported production; òactualó = 13%) 

-32% ð 2007 Meters not working initially 

 (estimate of  11%) 

47% ð 2009 data in error (5% 12/10); 

 resubmitting reports 

54% ð Injecting to wells in another part of  

 the field  (should be 0%) 



Water Consumption Reported to the State 

Engineer for 2010 Permitted Water 

Gallons Acre-ft Gal/kWh 

(Millions) annually 

   Beowawe 6 19.9 0.04 

  Blue Mt 838 2571 1.9 

  Soda Lake 196 602 0.86 



Clark et al., 2010 

Water Consumption for 

Electric Power Generation 

Beowawe ð 0.04 

Blue Mt ð 1.9 

Soda Lake ð 0.86 



 

Soé 

How much water is consumed in  

Geothermal Power Production? 

 

Answer:  Not so straight forward. 



 Energy:  

A matter of Economy,  

Quality of Life, and  

National Security  



 


