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Good afternoon, my name is Mike Visher and I’m the Administrator for the Nevada Division of Minerals. I’d like to thank the Nevada Water Resources Association and John Snow for inviting me to present today. The Division is the State regulating agency for the drilling and operation of oil, gas and geothermal wells. Today I’ll be talking about how and when the geothermal industry was regulated, a bit of how electricity from geothermal is produced and where those productive fields are located.



Presenter
Presentation Notes
Geothermal energy development in Nevada received a jump start in the 1970s as a result of 3 key federal acts.



Source - U.S. Department of Energy, 2004 
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As shown by this somewhat dated and simplistic map, with its high thermal gradients and relatively shallow resource depths, it’s not surprising that Nevada quickly became the focus for geothermal exploration. 
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First, Nevada needed to establish some authority and ground rules specific to geothermal.



Presenter
Presentation Notes
In 1981, some specificity was added which quickly transformed the concept of a geothermal resource to a tangible asset and property right.
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1983 proved to be a springboard year.
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Also in 1983,



glorecords.blm.gov

www.nvlandman.org
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So now that geothermal is a realized asset, who owns it?

https://glorecords.blm.gov/#searchTabIndex=0&searchByTypeIndex=0
http://www.nvlandman.org/
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And what about dissolved minerals associated with the geothermal resource?
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Changes in 1985 reflect some fine tuning resulting from real-world exploration and production practices.
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The renewable portfolio standards enacted in Nevada and California, beginning in the early 2000s  further spurred geothermal development along with solar and wind energy development.
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Remembering that statutes are enacted by the legislature and represent a fairly rigid framework it is up to the delegated agency to develop regulations that are workable within that framework and which meet the intent and goals of the statutes.



• All require: 
• Multiple wells 
• High permeability 
• Favorable brine 

chemistry 
• Accurate 

understanding & 
(often) re-
modeling of the 
resource reservoir 
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Electrical generation from geothermal usually results from 1 of 3 methods. Of which, binary systems dominate in Nevada. Regardless, the sustainability of the resource can hinge on the same requirements.



Beowawe (BEO), Brady Hot Springs (BHS), Blue Mountain (BLU), various commercial wells (COM), Desert Peak (DPK), Dixie Valley (DXV), Elko Heat 
Co. (ELK), FORGE (FRG), Hot Sulfur Springs (HSS), Jersey Valley (JVP), McGinness Hills (MGH), Moana (MOA), New York Canyon (NYC), Patua (PTA), 

Salt Wells (SW), San Emidio (SEM), Soda Lake (SDL), Steamboat Hills (STB), Stillwater (STW),  
Tungsten Mountain (TMT), Wabuska (WAB), Wild Rose/Don Campbell (WRS) 
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There are 26 geothermal plants at 17 locations throughout the state. Nevada’s current geothermal fields exist predominately in the northern portion of the state, and have an average temperature of around 277 degrees F.  At this temperature plants rely mostly on binary systems to effectively operate. The map shown on the left displays geothermal plant locations and  on the right the associated average temperatures spanning all years of production, which vary from approximately 175 to 325 degrees F.
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Nevada has been in the geothermal business since the mid 1980s.This timeline shows when Nevada electrical power plants were brought online, with a labeled blue bar corresponding to the year, and the length of the bar corresponding to the plant’s nameplate capacity, in MWhs. Underlined plant names signify flash plants and plants with names in italics indicate plants those that are no longer in commission. Not shown on this graph are domestic, commercial or local utility use (like space or water heating). It is interesting to note that Elko Heating District was formed 1982, and the Moana District, in southern Reno, was formed in 1983… and more recently the Peppermill Casino, also in southern Reno, which added geothermal heating to its resort in 2010.I’m going to zoom in on this graph so we can look at it more closely…
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Wabuska was the first geothermal plant in Nevada and has been running a binary system since it started in 1984. A mix of binary and flash systems were developed throughout the late 1980s, with Beowawe and Dixie Valley flash plants still in operation today. 
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A second wave of geothermal development began in the 2000s and has continued through today.  Some plants were upgraded to new or improved binary systems during that time, like Brady and the Steamboat Hills Repower project which was just completed in 2020. Others added binary to their existing plant (like Beowawe and Dixie Valley) or completely replaced plant facilities, like in the case of San Emidio and Desert Peak. New plants also emerged during that time, like Blue Mountain, McGinness Hills 1, 2 and 3, Tuscarora, Patua and Don Campbell, some of which have a nameplate capacity of nearly 50 MWH. 
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This graph shows the number of wells permitted, and number of wells drilled, by type for each year since the Division took over geothermal well permitting in 1985. Blue colors represent wells permitted, while the maroon colors represent wells that were actually drilled. The two darker colors, at the tops of each bar graph, represent thermal gradient and observation wells, which are used for exploration and reservoir monitoring, respectively, and are the most numerous geothermal wells of the state. The next lighter colors on the stacked bars, consist of industrial production and injection wells, which are used in geothermal fields that produce energy. Domestic and Commercial wells, in grey, make up the smallest segment of geothermal wells in the state. 
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Building on the drilling activity yields this graph depicting historical geothermal power production. As you can see, production saw significant increases in the late 1980s and again in 2000s, with the average price hovering under or around 8 cents per KWhour in recent years. For 2019, production in the state increased by 12%, to 3.9 million megawatt hours sold. 
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Lastly, I’ll conclude my presentation with a graphic on the value of geothermal production in Nevada. This graph depicts annual gross proceeds from sales and the net proceeds taxes paid from 1989 to 2019.  This information comes from the Department of Taxation’s Net Proceeds of Minerals Bulletins. For this time period, the Nevada geothermal industry recorded a cumulative $2.85 billion dollars in sales and paid over $27 million dollars in net proceeds taxes.
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That concludes my presentation.
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