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Geothermal Energy Potential

Geothermal Resource of the United States

Locations of Identified Hydrothermal Sites and
Favorability of Deep Enhanced Geothermal Systems (EGS)

ture at depth from 3 to
10 km provided by
Southern Methodist
University Geothermal
Laboratory (Blackwell & Richards,
2008 and analyses (for regions with
temperatures =150°C) performed by
INREL (2008).
* Source data for identified hydrothermal
sites from USGS Assessment of
Moderate- and High-Temperatune
Geothermal Resources of the United
States (2008).
= *"N/A" regions have temperatures
less than 150°C at 10 km depth
and wene not assessed for

deep EGS potential.

» “"Temperature at depth

data for deep EGS in

Alaska and Hawaii not

available.

Favorability of Deep EGS
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This map was produced by the National Renewable Energy Laboratory for the US Department of Energy. : = > o
October 13, 2009 Author: Billy J. Roberts o Identified Hydrothermal Site (_ 90 C)
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National Geothermal
Data System

geothermaldata.org

 Well Data
e Gravity Data

e Geologic Maps

 Thermal Conductivity
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e Radiogenic formations
 Thermal Springs

e Agueous Chemistry

e Rock Chemistry
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Search site or data

? N G D National Geothermal geothermaldata.org
) Data System {+ Eite

{ " Data

# Use Data Publish Data Developers Events

Welcome to NGDS, information for
discovery, evaluation, and
development of geothermal
resources.

MEDS is your ource for access to infarmation
resources on geothermal energy from a national
netwark of data providers. Data are contributed by
academic rezearchers, private sector participants,
and state and federal agencies, primarily the
Departinent of Energy. Access, view, and
dovenlosd data with this free and easy online
search tool.

Find Data Tools & Apps New Data

OIT's GeoHeat Center submitted Document Metadata
for the NGDE Design & Testing Project.

Search Catalog Access Apps

Types of Data For Developers

[rata Contributors Register Apps

SHAREDATA PARTICIPANTS

FAl

FIRST VISIT

CONTACT US



Derivatives

What can we do
with the data?




Geothermal Installations
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* Weighted county by county statewide
e Data source — rebates, school systems, installing companies



Depth to Bedrock

eData from
DGMR water

well database
Q Q (40,000+ wells
statewide)

*Sub-maps
target counties

of high density

NOVA Depth to Bedrock (ft)
© 0-33

34-72

73-125

installations

@ 0O O

126 - 253

254 - 575




Temperature at Depth and Heat Flow

D SMU s N4 smu 2011



Increased data
density

Primary focus
southwestern
Virginia

. Statewide
Virginia map?




Distribution of Temperature Data




Borehole Temperatures for SW Virginia Oil and Gas Wells

Temperature (°F)

Depth (ft)

+ Uncorrected Borehole Temperatures




Borehole Temperatures for SW Virginia Oil and Gas Wells

Temperature (°F)

Depth (ft)

. I S .3‘3’: - :
Oil/gas wells in SW VA are a combination

of hammer and rotary drilled using air,
gas, soap, foam, and water.

+ Uncorrected Borehole Temperatures




Borehole Temperatures for SW Virginia Oil and Gas Wells

Temperature (°F)

Depth (ft)

- Uncorrected Borehole Temperatures

* Geothermal Control Well




Borehole Temperatures for SW Virginia Oil and Gas Wells

Temperature (°F)

Depth (ft)

R*= U.EI'EI'TE\

- Uncorrected Borehole Temperatures

+ Geothermal Control Well




Borehole Temperatures for SW Virginia Oil and Gas Wells

Temperature (°F)

Depth (ft)

R*= 0.99?5\
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2000 feet above sea level




Temperature at Depth
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1500 feet above sea level



Temperature at Depth
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1000 feet above sea level
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Temperature at Depth

500 feet above sea level



Temperature at Depth
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Temperature at Depth

500 feet below sea level
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Temperature at Depth

1000 feet below sea level
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Temperature at Depth

1500 feet below sea level



Temperature at Depth
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Temperature at Depth
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2500 feet below sea level
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Temperature at Depth
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3000 feet below sea level




Temperature at Depth
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3500 feet below sea level
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Temperature at Depth

4000 feet below sea level




Heat flow
(MW/m?2)

Heat Flow




Heat Flow
4 )

U 4
Thermal Conductivity

(ability of a material to conduct heat)

1. Identify down-hole stratigraphy
2. Assign generalized thermal conductivity per unit

3. Calculate weighted mean thermal conductivity per well



Heat Flow
4 )

0 4
Thermal Gradient

( A A depth)

1. Calculate thermal gradient per well

2. Use mean annual air temperature as an anchor
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\fi]'g_in"]a_ﬂ()\.-' Online Services | Agencies | Governor | Help Search Yirginia.Gov

Virginia
OMepartrpanr of Contact Us | Feedback Survey
ME Mines Minerals [ Search DMME |
and Energy Google™ Custom Search

ILSTRY - TRA % CERTIFICATION FLBLIC = RMMENT W

and Mineral R

Projects

Division of Geology and Mineral Resources

The Division of Gealogy and Mineral Resources (DGMR) serves as Virginia's geological survey. DGMR performs investigations aimed at reducing risk
from gealogic hazards and encouraging sustainable development through the wise use of mineral, land, water, and energy resources. In addition to
publishing maps and reports, DGMR maintains repositories of geological and geophysical data, as well as rock, fossil, and core samples. With our staff
of experienced geoscientists, we are uniguely positioned to provide expert assistance in matters pertaining to the geology and mineral resources of the
Commonwealth.

ICEMENTS

+ 2011 Eathguake
+ Gold in Virginia
« Current Projects

+ Past Projects
+ Educational Materials

+ Purchase a Map
+ Search our Publications
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Falling Spring, Bath County




