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Presenter
Presentation Notes
Welcome to an Introduction to Nevada Geothermal. This video was created for the Geothermal Resource Council 2020 Conference, but may be useful to anyone wanting to get to know about Geothermal in Nevada. I am Courtney Brailo, from the Nevada Division of Minerals, and we at the Division are happy to be working with the Nevada Governor’s Office of Energy and the Nevada Bureau of Mines and Geology at this years booth. I hope you find this introduction useful and if you have any questions please reach out to us at our 2020 GRC virtual booth, or by using the contacts listed on our websites. 

This video starts with a background of geothermal in Nevada, which includes geologic setting, historical production and plant overview. Information on the State Agencies represented at this booth starts around the 8 minute mark. We hope you enjoy getting to know more about us! 


Geothermal... Why Nevada?

e 2nd Largest
Geothermal Producer
in US

o Largest Area of
Geothermal Potential
In US

e Largest number of hot
springs in the US
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Presenter
Presentation Notes
“So lets start with a basic question… why do we consider Nevada a ‘geothermal’ state… Well, Nevada is the 2nd largest producer of geothermal energy, has the largest area of geothermal potential, and the greatest number of hot springs, in the US. This geothermal potential map, produced by USGS… shows areas of hotter, higher geothermal potential in red, orange and yellow colors,  and we see areas of increased potential across the western united states…as you can see Nevada sits in the middle of that increased area, with widespread yellow, orange and some red on the map. But why is that?...


Geothermal Favorability

* Geologically favorable
because earth is being
strained (faulted) in
this region

e Dispersed zone of
extension — heat
relatively close to
Earth’s surface



Presenter
Presentation Notes
From a geologic perspective, the earth’s crust is being strained, and faulted, in this region. When you overlay this strain rate map from 2012 (made by Creamer and others), which shows the motion a of GPS stations across the southwestern US, we see a similar pattern, with areas of higher strain corresponding largely to areas of higher geothermal potential. This includes the Walker Lane Region, where San Andres-like regional motion is spread over many faults just east of the Sierra Nevada Mountain Range granitic block.  And also includes, Basin and Range-style faulting created from extensional forces that form Nevada’s mountain and valley topography. These areas form a dispersed zone of heat relatively close to earth’s surface.


Geothermal In Nevada

Electricity
e 26 Plants
e 17 locations

Heating

o Utility districts

 Residential homes
and ranches*

e Casino/Resort

Commercial

* Agriculture or
mining operations

» Dehydration or
separating
processes

*Note: in Nevada geothermal is defined as anomalous heat, so would not include heat pump or heating
and cooling systems that use water that is of normal ground water temperature


Presenter
Presentation Notes
In Nevada, geothermal resources are used for the generation of electricity, water and space heating, and commercial uses like dehydration processes.  Here is a view of the cooling towers at the Dixie Valley on a cool Nevada day.  



State Initiatives for Geothermal
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>80% federal lands, with majority managed by the BLM

Successful results from NBMG'’s Play Fairway Model facilitating exploration targeting
— Geothermal fields often developed on federal leases

Nevada Renewable Portfolio Standard (RPS) is slated to increase from 22% (2020) to 50% by 2030
California renewable incentives also increase demand for Nevada-based geothermal energy


Presenter
Presentation Notes
As you can see there are many reasons to be interested in Nevada’s geothermal. The Nevada Bureau of Mines and Geology conducted a study, federally funded by the FORGE project, that characterized geothermal potential of the northern part of our state. The Bureau was especially interested in blind systems (those that do not have hot springs or other expressions of heat at the surface). They created this map in 2017,and it has been a great resource, fueling exploration in our state. 

Since Nevada is >80% federally managed, with much of that land belonging to the Bureau of Land Management (BLM), 

land often becomes available for geothermal exploration and production by the nomination of leases across the state. As a leading provider of renewable energy in the state along with solar, geothermal energy is important in maintaining Nevada’s Renewable Energy Portfolio Standard, which has reached it’s minimum of 22% for 2020, and is slated to increase to 50% by 2030. Similar demand from California initiatives are also often filled by Nevada’s geothermal resources as well.

EDIT – Update for ‘federally managed’ – UPDATE SLIDE for edits


Binary Systems - Drone Video


Presenter
Presentation Notes
This is a video of Nevada’s Soda Lake field, one of the earlier producers in the state, which has recently upgraded to a new binary plant to improve efficiency. While a flash system uses steam, either straight from the resource, or from hot water that is brought to the surface, to turn a turbine, binary systems like these, use an alternate fluid that steams at a lower temperature than water, to turn the turbine. The alternate fluid is cooled in a closed loop and reused in the system. You are looking at the cooling towers of the Soda Lake Plant here. Binary plants are able utilize heat sources in fields that would otherwise be too cool for a flash system (which requires temperatures of about 300 degrees F), 

or it can also increase the productivity of the systems that are rather hot, as in this case. 

In fact Soda lake is home to one of the hottest wells, and is one of the hotter fields in the state. Electricity produced at this plant is purchased by NV Energy and adds power to Nevada’s electrical grid.



Nevada Geothermal
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Geothermal Field

* Binary systems are key to efficient production of resources in

Nevada
* Average temperature of a NV geothermal field ~277° F

Beowawe (BEO), Brady Hot Springs (BHS), Blue Mountain (BLU), 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 (WRS)


Presenter
Presentation Notes
There are 26 geothermal plants at 17 locations throughout the state. Nevada geothermal fields exist predominately in the northern portion of the state, and have an average temperature of around 277 degrees. So 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 for each field spanning all years of production are presented, which vary from approximately 175 to 325 degrees F

UPDATE – Slide for edits
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*Data from Ayling, Stanford University Workshop, 2020; the Mevada Division of Minerals; and other published resources (e.g. Beniot, GRC Transactions, 2014).

Geothermal exploration started in late 1970s
Binary introduced to the US in 1981 by Ormat (DOE grant)

Commercial/Domestic plants not shown on timeline, include:

— Elko Heating Company 1982; Moana Utility District, Reno 1983;
Peppermill Casino, Reno 2010


Presenter
Presentation Notes
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, binary plants are not underlined, and plants with names in italics indicate plants those that are no longer in commission. 


Exploration for geothermal started in Nevada in the late 1970s, and binary plants were introduced in the US in 1981 by Ormat under a US department of Energy grant. 

Not shown on this graph are domestic, commercial or local utility use (like space or water heating), as this graph represents only plants that produce electricity… 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, 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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Presenter
Presentation Notes
Wabusca 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. 

Redo for updated Elko year, if time allows
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Presenter
Presentation Notes
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 Steamboat Hills (which was finished just this year). 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, McGineess Hills 1-3, Tuscarora, Patua and Don Campbell, some of which have a nameplate capacity of almost 50 Mwh. 
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Presenter
Presentation Notes
Nevada geothermal production reflects the development of these plants and the geothermal fields associated with them. As you can see by the green bars which represent geothermal production in MW hours sold, production has a significant increase both in the late 1980s and again in 2000s, with variable price (gray bar) hovering under or around 8 cents per KWhour in recent years. Last year production in the state increased by 12%, to 3.9 million megawatt hours sold. Information from the Nevada Division of Minerals.
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State Regulatory Agency for the drilling, completion, and maintenance of all
geothermal wells drilled in Nevada, also conducts well inspections.

— BLM is lead agency for wells drilled on federal leases.

Collects and disseminates information concerning geothermal, oil/gas, and
mineral production and topics


Presenter
Presentation Notes
We would now like to take a few moments to recognize each of the agencies involved with making this years Geothermal Resource Council Convention Booth a success. We will start with the Nevada Division of Minerals, who is the state regulatory agency for the drilling, completion and maintenance of all geothermal wells in Nevada. Since nearly half of all geothermal wells are drilled on federal lands, the Division works closely with the BLM, who is the lead agency, throughout the permitting process. The Division of Minerals conducts well inspections for the duration of the well life, collects production data and publishes reports, maps and other information for public use regarding geothermal and mineral topics important to the state.
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Presenter
Presentation Notes
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 top 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. 

Similar to the production and plant construction data we saw earlier, industrial well drilling and permitting numbers increased during the time of plant construction and contributed to the increased production during the late 1980s/early 1990s and 2000s. 



For more information
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Current Information

© 2020 Excellence in Mining
Reclamation Awards Presentation g

© Distance Learning - Educational
Videos

© Opportunities for Precious Metals
Toll Pracessing and Copper
Concentrate Processing in Nevada,
NBMG Report No 57 &

Important Links, Nevada Division of Minerals
= Open Data Site-GIS files, NDOM

= State and Federal Permits Required Before Mining or Milling Can Begin - February 2015
= YouTube Channel, NDOM

Other Important Links

= Comparison of Federal and State Small Exploration and Small Mining Project Authorities g
= Nevada Bureau of Mines and Geology

= Governor's Office of Energy

Programs

Division of Minerals Website: Minerals.nv.gov
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Presenter
Presentation Notes
For more information on any of these topics, please visit the Nevada Division of Minerals website at mienrals.nv.gov. The bottom of the homepage has some important links, such as links to our open data site and to our partners, the Governor’s Office of Energy and the Bureau of Mines and Geology.
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Abandoned Mine Lands

(AML) The Nevada Division of Minerals is the state’s regulatory authority Geothermal Contact

for all geothermal wells drilled in Nevada. Geothermal wells drilled

Bond Pool (Reclamation) within Nevada, on either private or federally managed lands, must Lcwell |_3r|ce

be permitted by the Nevada Division of Minerals. The associated F"j”d Mmf_arals Program Manager
Dissolved Mineral drilling and completion programs must be approved by the Division ~ Price@minerals.nv.gov
Resource Exploration before either program is implemented. The Division oversees the Statute & Regulations
(DMRE) drilling and subsequent completion operations through daily

reporting to the Division by the operator, as well as inspect the NRS 534 A

wells after they are completed. The Division must also approve all
maintenance and work-over operations during the life of the well,

Geothermal as well as the final plugging and abandonment of a well at the end Geothermal Links

of its useful life. Geothermal production and injection information is

Education and Outreach NAC 534 A

Forms and Reports submitted to the Division on a monthly basis, where the LR 2000
Bermits information is tabulated both monthly and annually. BLM Geothermal Information
Geo FAQ = Nevada Geothermal Power Plants 2019 ¢ Geothermal Frequently Asked

= Nevada Active Mines and Energy Producers 2019 & Questions (FAQ)

Geothermal Program Page
Including updated Regulations (NAC), approved 2019, codified 2020


Presenter
Presentation Notes
The geothermal program page has contact information and important information regrading geothermal wells and well permitting, including recent updates to the Nevada Administrative Code, where regulations were updated for clarity in requirement and changes to state well bonding.

Update if time… ‘bonding”
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For more information :

"g Nevada Division of Minerals Open Data Site
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i ; Open Data Site

Open Data Site — Oil/Gas/Geothermal

https://data-ndom.opendata.arcgis.com/

OGG Dirilling, Production

L SSSSS
See booth video (second monitor) for a how-to video .
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Presenter
Presentation Notes
The Nevada Division of minerals also hosts an ESRI Open Data Site, and as I mentioned the link is on our homepage and the url to access this site is listed here. 

For an explanation of how to use this resource to access geothermal data please visit our second video at this GRC booth or available on our Youtube page. 

https://data-ndom.opendata.arcgis.com/
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NBMG Data Pages 5

API numbers found on this map can be used in conjunction with the Nevada Bureau of Mines and Geology [NBMG) website to obtain further information about each well. Al well records from
the Division go to the NBMG for storage and scanning for public access after confidentially time periods have lapsed, and are searchable using the links below,

Geothermal Production and
Well Data

To spatially display geothermal drill

m | and production data.
47 R ®

Download the Data
(il & Gas Well Log File Search Geothermal Information Geothermal Well Log Search

kR

Oil & Gas Information



Presenter
Presentation Notes
The open data site includes a map featuring current and historic geothermal well information and production data. Links to the Bureau of Mine and Geology Geothermal pages are also found here, which allow users to search for a particular well API number to access well logs and other public data. 

REMOVE??

Garrett Wake is now going to present information from the Governor’s Office of Energy, followed by Dr. Faulds and Dr. Ayling from the Bureau of Mines and Geology, our partners in this GRC booth.
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Ofﬁce Of Energy enHancen By Google |:|

(O Search This Site O Search All Sites
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Current Information

© 2019 Status of Energy Report

© Electrifying Nevada's 21st Century
Transportation System

© The Economic Potential for Energy
Storage in Nevada

© Nevada Electric Highway

© Clean Energy Projects Through C-
PACE Financing

© Stay Connected

© Renewable Portfolio Standard
Reporting
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Presentation Notes
The Nevada Governor's Office of Energy (GOE) oversees energy programs required through statute and those that help to meet the mission of the office. The mission of the GOE is to ensure the wise development of Nevada's energy resources in harmony with local economic needs and to position Nevada to lead the nation in renewable energy production, energy conservation, transportation electrification and the exportation of energy. The GOE implements the laws of the State as defined in Nevada Revised Statutes 701 and 701A; manages energy-related programs; facilitates cooperation between key stakeholders; advises the Governor on energy policy; and collaborates with our local, regional, and federal partners to ensure a reliable and sustainable energy system.



The Renewable Energy Tax
Abatement (RETA)
Program awards partial
sales and use tax partial
property tax abatements to
renewable energy facilities.

The RETA program is a
crucial tool in attracting
developers to Nevada
because it provides an
incentive for the
construction on commercial
power plants.

These projects increase
Nevada'’s tax revenue and
lead to job creation in a
growing industry.


Presenter
Presentation Notes
The Renewable Energy Tax Abatement program came under the Governor's Office of Energy's jurisdiction in July 2009. The program awards partial sales and use tax and partial property-tax abatements to eligible renewable energy facilities. 

This program helps attracts developers to Nevada because it provides incentive for the construction on commercial power plants. These projects increase Nevada’s tax revenue and lead to job creation in this growing industry.

The Governor's Office of Energy staff reviews the abatement applications, conducts public hearings to determine eligibility, and reviews annual compliance audits after abatements have been granted.
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* The projects that have received a partial abatement have created over
10,000 jobs.

» These projects have attracted over $8.3 billion in capital investments,
payroll and taxes paid.


Presenter
Presentation Notes

Qualifying projects could potentially be eligible up to a 55% property tax abatement for 20 years, and 3 years of sales tax abatement.


Projects that have received a partial abatement through the Renewable Energy Tax Abatement Program has created over 10,000 jobs and attracted over $8.3 billion in capital investments, payroll and taxes paid thus far. 


For more information

Nevada Governor's NV*  Agencies Jobs

Office of Energy cnvncep & Google ]

(O Search This Site O Search All Sites
ADA Assistance Q PRINT

O RENEWABLE ENERGY TAX ABATEMENTS
Building Energy Codes
The Renewable Energy Tax Abatement program came under the

Governor's Office of Energy's jurisdiction in July 2009 The

program awards partial sales and use tax and partial property-tax Laura Wickham
abatements to eligible renewable energy facilities. The Governor's ~ Program Manager
Office of Energy staff reviews the abatement applications, 775-434-4046

Direct Energy Assistance
Loan

Etr)z?gn?eurllt:mg Tax conducts public hearings to determine eligibility, and reviews Iwickham@energy.nv.gov

annual compliance audits after abatements have been granted.
Home Enfa.rgy Retrofit. Progress Renewable Energy Tax Abatement
Opportunities for Seniors Regulations for the program were adopted in 2010. The state has Fact Sheet

approved 35 tax abatement applications, which include large scale

Lower Income Solar solar PV, solar thermal, biomass, geothermal, and wind projects throughout the state.

Energy Program (LISEP)
Renewable Energy Tax Abatement Application

Nevada Electric Highway = Application Process
= Process Timeline
Performance Contracting = Requirements

Energy.nv.gov
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Presentation Notes
For more information please visit our booth and ask an office of energy representative your questions, or go to energy.nv.gov.


NBMG MIssSION: NEVADA'S GEOLOGICAL SURVEY

Nevada Bureau of Mines and Geology — Mission
defined by state statutes: Bureau of analysis,
information, and exchange on Nevada geology
and natural resources (APPLIED GEOLOGY for the
public good)

e Archive and disseminate geologic data

*Elucidating NV’s geologic framework
* Geologic hazards

e Natural resources

*Enhance public safety ——p p
2008 Wells S
e Facilitate economic development Earthquake |

https://thenevadaindependent.com/podcast/indymatters-episode-
69-state-geologist-jim-faulds-talks-geothermal-and-the-chaotic-
origin-story-of-minerals-in-nevada

: -. ﬁ: i3
1997 New Year’s Flood -
Reno

.

1 1954 Dixie Valley Earthquake


https://thenevadaindependent.com/podcast/indymatters-episode-69-state-geologist-jim-faulds-talks-geothermal-and-the-chaotic-origin-story-of-minerals-in-nevada
https://thenevadaindependent.com/podcast/indymatters-episode-69-state-geologist-jim-faulds-talks-geothermal-and-the-chaotic-origin-story-of-minerals-in-nevada
https://thenevadaindependent.com/podcast/indymatters-episode-69-state-geologist-jim-faulds-talks-geothermal-and-the-chaotic-origin-story-of-minerals-in-nevada

NBMG STRUCTURE/OUTCOMES

* Components:
* Research/teaching faculty
e Cartographic/GIS/Pub support staff

e Great Basin Science Sample and Records
Library

e Administrative
e ~27 full-time employees

e Qutcomes:

* Natural resource assessments — Minerals,
geothermal, oil and gas

e Geologic hazard assessments — Earthquakes,
floods, landslides

e Geologic framework studies — Geologic
mapping, regional databases

* 2019 production — >50 papers; >S4 M in
active grants; $3.2M in new grants

e Teach many courses; advise ~20 grad students
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DIVISION OF
MINERALS

Thank you!

Nevada Governor’s
Office of Energy

e Check out our booth:
— Engage in chat sessions, ask questions, and more!

 Mini-educational session on Thursday at 12:30pm (PT)
— Dr. Ayling from NBMG will be presenting an update of

geothermal activities in the state (2019/2020)

i
of Mines and

NEVADA



Presenter
Presentation Notes
Thank you so much for taking the time to visit our Geothermal Resource Council 2020 Conference booth, and learning more about geothermal in Nevada. Please contact us at the booth using chat or Q&A functions, or reach out to us by email or phone infomration as listed on our websites. 

Also check out the live educational session on Thursday at 12:30 Pacific Time, when Bridget Ayling from the Bureau of Mines and Geology will present an update of 2019 and 2020 geothermal activities in the state. 

Enjoy the conference and have a great day!
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