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GTO Staff Updates

“rederal | Folow | Contractors

Jennifer Livermore Tim Steeves Taylor Gray

Angie Spann
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Upcoming Events

2024

Mar. 12-14 | Geothermal Rising
Thermal Energy Network Symposium,
Rochester, MN. Remarks by Lauren Boyd.

Mar. 18-22 | CERAWeek, Houston, TX. Keynote
by Secretary Jennifer Granholm. Panel CERAWEEK

including Lauren Boyd. oy S& Giobal

Apr. 89| New York Geothermal Energy
Organization Albany 2024 Conference, Albany, A

NY. Keynote by Alexis McKittrick. " GEOTHERMAL RISING

POWERING OUR RENEWABLE FUTURE.
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https://geothermal.org/events/thermal-energy-network-symposium
https://geothermal.org/events/thermal-energy-network-symposium
https://ceraweek.com/index.html
https://www.ny-geo.org/albany-ny-geo-2024/

"¢ | #GeothermalEverywhere at Recent Events!

e Secretary Jennifer Granholm visited Allegiant Stadium, which is 100%
powered by renewable energy, and toured Hellisheidi Geothermal
Power Plant in Iceland.

* Lauren Boyd gave the keynote at Stanford Geothermal Workshop.

e Sean Porse presented at the Groundwater Protection Council’s
Underground Injection Control Conference.

e Kevin Jones presented at the National Association of State Energy
Offices Energy Policy Outlook Conference.

e Sean Porse and Jeff Winick presented at an International Ground
Source Heat Pump Association Town Hall.

e EERE’s Jeff Marootian attended the groundbreaking for Controlled
Thermal Resources (CTR) combined geothermal power and lithium
extraction plant.

 EERE’s Alejandro Moreno joined Alexis McKittrick, Sean Porse, and
Jeff Winick at the International Ground Source Heat Pump
Association 2023 Conference.

* Angel Nieto presented at the Geothermal Energy Machinery and
Systems (GEMS) Workshop

< P T o e . e R,
R for its groundbreaking event in the Salton

Sea geothermal area. Photo by CTR.
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https://www.energy.gov/articles/energy-facts-impact-investing-america-agenda-nevada
https://www.power-technology.com/projects/hellisheidi-geothermal-power-plant/
https://geothermal.stanford.edu/events/workshop
https://www.gwpc.org/event/uic-conference/
https://energyoutlook.naseo.org/agenda
https://youtu.be/8PUuUO0CRCo
https://www.energy.gov/eere/articles/celebrating-another-breakthrough-domestic-lithium-production
https://igshpa.org/2023-conference-proceedings/
https://www.swri.org/event/geothermal-energy-machinery-systems-gems-workshop

>+ Sharing Geothermal Updates and Resources
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Geothermal Technologies Office

Utah FORGE: Building Relationships and
Geothermal Understanding in Beaver
County

FEBRUARY 29, 2024

- {ED Geothermal

INTERN

OPPORTUNITY

Informacion para los consumidores sobre
las bombas de calor geotérmicas

Geothermal Technologies Office

Geolhermal Technalegies Olfice » Informacion para los consumidares sobre las bombas de ealor gealdrmicas

Las bombas de calor geotérmicas (GHPs, por sus siglas en inglés)

ofrecen una solucion eficiente para calentar y enfriar edificios, pero

orientarse sobre los créditos fiscales o subvenciones aplicables y Read th goi
ea is pagein

encontrar instaladores locales puede resultar dificil para los .
English

consumidores. Para facilitar la blisqueda de ayudas para las GHPs, 1a
Oficina de Tecnologias Geotérmicas (GTO, por sus siglas en inglés) ha

preparado una lista de recursos que aparece a continuacién para ayudar

a los consumidores interesados en instalar una GHP para un hogar o un negocio.

<Qué es una bomba de calor geotérmica?

Las GHPs aprovechan la temperatura constante de la parte poco &fuiere consultar una
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https://www.energy.gov/eere/geothermal/articles/geothermal-heat-pump-fact-sheet

BREAKING

=Y #GeothermalEverywhere: In the News

[ )é
¥ Get news updates in The Drill Down! geothermal.energy.gov

Canary Media | Harnessing the Heat Beneath Our Feet:
Geothermal's Past and Future

The Colorado Sun | A Colorado town wants to use geothermal
energy to heat and cool a section of its downtown core

C T R R ERS

:'I:F'-.'

Energy Cast Podcast | Episode 175]| Substantial
Salton|Berkeley Lab (featuring LBNL's Pat Dobson)

Grist | A geothermal energy boom could be coming to
Chicago’s South Side

Los Angeles Times | DOE Analysis Confirms California’s Salton
Sea Region to Be a Rich Domestic Lithium Resource

bt 1
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The Interchange Recharged Podcast | Cutting the Red Tape :
around Geothermal | (featuring Lauren Boyd and Utah - PG o
FORGE’s Joe Moore) s,
TechXplore |Study Highlights the Potential of Geothermal

Power for Decarbonizing Electricity

ThinkGeoEnergy |U.S. Department of Energy Announces
Winners of 2023 Geothermal Collegiate Competition

World Energy Trade | DOE: 2 colombianos ganan el ler puesto
en concurso universitario de Geotermia Photos top to bottom: Canary Media, EnergyCast, Colorado Sun, World Energy Trade
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https://www.energy.gov/eere/geothermal/geothermal-technologies-office
https://www.canarymedia.com/articles/geothermal/harnessing-the-heat-beneath-our-feet-geothermals-past-and-future
https://coloradosun.com/2023/12/05/geothermal-heat-cooling-carbondale-colorado-grant/
https://energy-cast.com/175-lbl.html
https://grist.org/cities/black-communities-south-side-chicago-geothermal-heat/
https://www.latimes.com/environment/newsletter/2023-11-28/the-salton-sea-has-even-more-lithium-than-previously-thought-new-report-finds-boiling-point
https://podcasts.apple.com/gb/podcast/cutting-the-red-tape-around-geothermal-energy/id1221460035?i=1000645163859
https://techxplore.com/news/2024-01-highlights-potential-geothermal-power-decarbonizing.html
https://www.thinkgeoenergy.com/us-doe-announces-winners-of-2023-geothermal-collegiate-competition/
https://www.worldenergytrade.com/innovacion/estilo-vida/doe-2-colombianos-ganan-concurso-de-geotermia

DOE/EERE News & Updates

 Spring Energy I-Corps Selections Announced
e Federal Energy Management Program Announces 31 Federal

Agency Projects to Receive $S104 Million for Energy ’\

Conservation @

* DOE, USDA Launch Initiative to Help Farmers Reduce Costs \ é
with Underutilized Renewable Technologies as part of
President Biden’s Investing in America Agenda (RAISE)

e Biden-Harris Administration Announces $366 Million to
Lower Energy Costs and Enhance Energy Security in Rural and
Remote Communities Across the Nation (ERA)

 DOE Announces $24 Million for Small Business R&D Grants

e DOE’s SBIR and STTR Programs Release Phase |l Release 2
Funding Opportunity

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY All'icons from Flaticon.com


https://www.energy.gov/technologytransitions/articles/doe-announces-spring-2024-energy-i-corps-selections-and-unveils-2023
https://www.energy.gov/femp/assisting-federal-facilities-energy-conservation-technologies-funding-recipients?utm_medium=email&utm_source=govdelivery
https://www.energy.gov/articles/doe-usda-launch-initiative-help-farmers-reduce-costs-underutilized-renewable-technologies?utm_medium=email&utm_source=govdelivery
https://www.energy.gov/articles/biden-harris-administration-announces-366-million-lower-energy-costs-and-enhance-energy
https://www.energy.gov/science/articles/department-energy-announces-24-million-small-business-research-and-development?utm_medium=email&utm_source=govdelivery
https://www.energy.gov/eere/geothermal/articles/small-businesses-got-great-geothermal-idea-submit-your-letter-intent-march

DOE/EERE News & Updates

* EERE Resources

— Get the latest clean energy news by signing up for the Weekly
Jolt newsletter: your one-stop-shop for the latest articles,
announcements, and upcoming events from EERE

— Sign up for the EERE Funding Listserv to get updates on new
funding opportunities across the office
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Stay in the KnOW! Essential News for Clean Energy Champions
— Follow DOE, Secretary Granholm, and EERE on social media BO+CABZI®EC ENERGY mSrITET
— Use #GeothermalEverywhere so we can connect with you

@
U.S. Department of Energy Secretary of Energy DOE Office of Energy Efficiency .'i
« X: @ENERGY . X: @SecGranholm and Renewable Energy In
. Facebook: @energygov . Facebook: @SecGranholm . X: @eeregov
. LinkedIn: @u-s--department-of-energy . Instagram: @secgranholm . Facebook: @eeregov X
. Instagram: @energy . LinkedIn: @eeregov
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https://www.energy.gov/eere/office-energy-efficiency-renewable-energy
https://twitter.com/energy?lang=en
https://www.facebook.com/energygov/
https://www.linkedin.com/company/u-s--department-of-energy
https://www.instagram.com/energy/?hl=en
https://twitter.com/SecGranholm
https://www.facebook.com/SecGranholm
https://www.instagram.com/secgranholm/?hl=en
https://twitter.com/eeregov
https://www.facebook.com/eeregov
https://www.linkedin.com/showcase/eeregov

Program Updates
Enhanced Geothermal Systems

Kevin Jones
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\‘B Combined Wellbore Construction and RTES Funding Opportunity

Wellbore Construction: Up to $23.1 million
Wellbore Construction
Targets wellbore tools and technology that: Considerations
* Supplement and advance beyond available
off-the-shelf solutions for cement and casing

High temperature

evaluation High pressure/compressive

 QOperate in high-temperature geothermal

. Corrosive chemistries
environments

 QOperate in a manner not reliant on Crystalline rock
extraneous wellbore cooling or substantial ,
o _ o Surrounding rock
mitigation of borehole conditions often fractured

* Provide high-fidelity data to adequately
characterize conditions related to safety and
efficacy for long-term operation.

Topic Area 1: High Temperature Tools for Well Integrity Evaluation

energy.gov/eere/geothermal/geothermal-technologies-office-open-funding-
opportunities
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https://www.energy.gov/eere/geothermal/geothermal-technologies-office-open-funding-opportunities

\‘B Frontier Observatory for Research in Geothermal Energy

FORGE outreach work is creating relationships with and
helping local officials, residents, students, and businesses
understand geothermal energy.

Activities include:

* A workshop for teachers to learn more about the
“heat beneath our feet” and FORGE’s work

* Visiting classrooms

* A geothermal song parody contest for students

* Exhibit events like the Beaver County Fair

* Developing and distributing resources to K-12 and
university-level students

e Supporting classroom activities and science fairs.

The Natural History Museum of Utah also included Utah
FORGE as the first in a series of rotating displays in its new
permanent EXhibit; ”A Cllmate Of H0pe-” Top: Utah FORGE's Christopher Katis calls on one of Utah’s future geothermal experts!

) o ) ) Bottom: Utah FORGE's Gosia Skowron discusses thermal characteristics with students in
energy.gov/eere/geothermal/articles/utah-forge-building-relationships-and-geothermal- .

- a classroom visit.
understanding-beaver
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https://utahforge.com/teacher-resources/
https://utahforge.com/outreach/song-parody-contest/
https://utahforge.com/teacher-resources/
https://utahforge.com/2024/02/21/at-the-core-of-utah-forge-a-climate-of-hope-nhmu/
https://www.energy.gov/eere/geothermal/articles/utah-forge-building-relationships-and-geothermal-understanding-beaver

Program Updates
Hydrothermal Program

Alex Prisjatschew
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O Drilling Demonstrations Campaign: The Geysers

* Initiative aims to reduce cost of developing
geothermal energy by generating at least a
25% improvement in geothermal drilling rates

e Evaluation of Physics-Based Drilling and
Alternative Bit Design project at The Geysers
results to date:

— Achieved notable rate-of-penetration
improvements from deploying alternative
drilling technology in three distinct intervals
with unigue formation conditions

— Implemented workflows and experiments with
minimal disruption to operations

— Assessing limiter redesign for next well.
pangea.stanford.edu/ERE/db/GeoConf/papers/SGW/2024/Su.pdf
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https://pangea.stanford.edu/ERE/db/GeoConf/papers/SGW/2024/Su.pdf

) Quantifying Lithium Resources in the Salton Sea Region

Analysis by Lawrence Berkeley National Laboratory concludes lithium resources in Salton Sea Known Geothermal
Area could provide the country with enough secure, domestic lithium to support more than 375 million electric-
vehicle batteries—exceeding all the vehicles currently on U.S. roads.

BJ %f}'xi Q NATIONAL INTERNATIONAL COMPANIES CURRENT AFFAIRS  INDL

LIMATE & OSSR HT

The Salton Sea has even more lithium than previously thought, -
P ' 5 Salton Sea has Lithium to create enough

new report finds ; R ’ ‘
: batteries for 382 million EVs-Business Journa

NEVADA

WORKING + THE ECONOMY  JUSTICE  SUSTAINABILITY  EDUCATION  HOUSING  POLITICS + GOVERNHENT  ELECTION 2024

POLITICOPRO

Salton Sea's lithium supply could fuel US clean

. energy expansion, DOE lab says
By Kelsey Tambonino Salton Sea could meet nation’s lithium
1282023 1201 PAEST demand for decades, study finds

Califomia’s Salion Sea has the potential to meet the growing U S. necd for lithinm — a critical mineral wsed in batteries fo
energy storage and electric vehicles, an Energy Depaniment lsboraiory analysis found.

Finding and developing domestic sources of lithinm is essential o the major clean energy expansion nesded to mect 8Y: JENIFFER SOLIS - NOVEMBER 29, 2023 7:00 AM o ® o @ @
President Joe Biden's climate goals while decreasing U S. dependence on China

Potential of geothermal brine extraction dwarfs deposits at Thacker Pass

With technology advancements. the vast supply of lithinm in the Salwon Sea could be extracted from geothermal brines, a
byproduct of geothermal electricity generation, acconding o the analysis

Alexis McKinrick, program manager with DOE's Geothermal Technologies Office, on Tuesday called the siudy "the most e n e rgv_ gov/ee re/geothe rm a |/| |th | u m

comprehensive analysis of the lithivm respurces in the Salion Sea region to date.”
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https://www.energy.gov/eere/articles/us-department-energy-analysis-confirms-californias-salton-sea-region-be-rich-domestic
https://www.energy.gov/eere/geothermal/lithium

) Imperial Valley Dark Fiber Project

GTO-funded research effort with Lawrence
Berkeley National Lab, Rice University, and
Zayo

Explored the efficacy of leveraging Zayo’s
existing telecommunications “dark” fiber to
map and monitor geothermal resources
Methods included Distributed Acoustic
Sensing, a technique that turns Zayo’s dark
fiber into an array of seismic measurement
locations to build a picture of what is
underground

Resulted in larger, more detailed maps of
the subsurface and opportunities to
conduct seismic sensing.
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O U Introducing the brand new coherent |~ ",
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today’s optical engineers. ==
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HOME

Zayo conducts joint dark fiber project with U.S. National Laboratories ai
Rice University

Research to uncover sustainable energy sources in California’s Imperial Valley.
apoo

Topics ~  White Papers  Webinars  Events

telecompetitor

‘ yo Gets in on the Ground Floor of Dark
iber Seismic Sensing Research

Posted on December 7, 2023 8:00;

am by Joan Enggbretson
£ W= A

HOME SERVICES NEWS EDUCATION ABOUTUS Search

Zayo Partners with U.S. National Laboratories and Rice University to
Deliver Groundbreaking Research that Uncovers New Sustainable
Energy Sources

The Imperial Valley Dark Fiber Project used Zayo's dark fiber infrastructure to map undiscovered geothermal
resources critical for clean energy production

December 07, 2023 08:00 AM Eastern Standard Time

BOULDER, Colo.—(BUSINESS WIRE)--Zayo Group Heldings, Inc., a global communications infrastructure pro\.|c1er announced
the completion of the Imperial Valley Dark Fiber Project—a collaborative research effort between L
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Program Updates

— Low Temperature and Coproduced
HIIIT Resources

Alex Prisjatschew
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{iil"' Combined Wellbore Construction and RTES Funding Opportunity

Heat Exchanger

Charging Cycle Charging Cycle

i i ||| N |

Caprock

Cold Well Hot Wall
Sedimentary Formation

Baserock

Topic Area 2: Utilization of Reservoir Thermal Energy Storage Technology
and Low-Temperature Geothermal Resources as part of an Industrial
Process

Learn more on GTO’s funding opportunities page: geothermal.energy.gov

Reservoir Thermal Energy Storage (RTES):
Up to $7.9 million

Seeks to demonstrate low-temperature
(<130° C) RTES technology:

To reduce emissions from energy-
intensive processes using industrial
heating, e.g., removing moisture,
separating chemicals, treating metals

With reservoir formations below aquifer
systems used for potable water

Offering a minimum of 10 hours of
thermal storage, with preference given to
longer-duration storage systems

U.S. DEPARTMENT OF ENERGY  OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY
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https://www.energy.gov/eere/geothermal/funding-notice-combined-wellbore-construction-high-temperature-tools-and-reservoir

¢|hﬁﬂr Heat Pump Manufacturing Funding Opportunity

* $63 million available in second round of funding
to accelerate electric heat pump manufacturing

e Part of DOE’s authorization to use the Defense
Production Act to increase domestic production
of five key clean energy technologies, including
geothermal and air-source electric heat pumps

e Builds on a first round of $169 million in
selections in November 2023, including two
geothermal heat pump manufacturers

* Concept papers required and due March 15
* Full applications due April 29.

GHP system at NOAA's Caribou Weather Forecast Office in Maine. Photo courtesy John Porter /
NREL pix 12708.

energy.gov/mesc/office-manufacturing-and-energy-supply-chains
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https://www.energy.gov/articles/biden-harris-administration-announces-63-million-accelerate-electric-heat-pump
https://www.energy.gov/mesc/office-manufacturing-and-energy-supply-chains

Program Updates
Data, Modeling, and Analysis

Sean Porse
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@\ Fall 2023 Geothermal Collegiate Competition (GCC) Winners!

AMERICAN

1 PLACE WINNERS MADE | Clicgiate competiion
Geothermal

Collegiate Competition

U.S. DEPARTMENT OF ENERGY

POLICY TRACK: TECHNICAL TRACK: AMERICAN
Columbia University and The University MADc ‘
Princeton University of Oklahoma

Geothermal P h
Collegiote Competition #

POLICY TRACK: TECHNICAL TRACK:
University of The University of Tulsa

: " California San Diego
energy.gov/eere/geothermal/geothermal-collegiate-competition
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https://www.energy.gov/eere/geothermal/geothermal-collegiate-competition

& Thank You, Fall 2023 GCC Mentors!

Aparna Aravelli

Philip Ball ‘
Kelly Blake ‘/. geI?th_ermal N
Timothy Carr ollegiate Competition
TanIk EIShehabl U.S. DEPARTMENT OF ENERGY
Nicholas Fry
Nagasree Garapati
Jackson Grimes Bryant Jones
Sarah Harper Sudeep Kanungo
William Harvey Aaron Levine
Daniel Minguez
Pajang Priyandoko
Juliet Simpson
Falth Smlth Want to be part of next year’s competition as a team
Andrew Stumpf or a mentor? Visit the GCC web page and sign up for

GCC email updates!
energy.gov/eere/geothermal/geothermal-collegiate-competition

Luca Xodo
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https://www.energy.gov/eere/geothermal/geothermal-collegiate-competition

& GHP Impacts Report

GTO-funded analysis by Oak Ridge National Lab and National Renewable Energy Lab to
assess how mass deployment of geothermal heat pumps (GHPs) can provide cost and
carbon reductions at the grid. | ..

* Aimed to quantify:

— Effects on building electricity use and
emissions resulting from mass
deployment of GHPs

— Impacts to the bulk power system under
various carbon policy, electrification,
and sensitivity scenarios.

https://www.osti.gov/biblio/2224191
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https://www.osti.gov/biblio/2224191

\ GHP Impacts Report: Modeled Scenarios Through 2050

Base Scenario

of o .
Grid Decarb 95% grid emissions reduced by 2035

Scenario 100% grid emissions reduced by 2050

95% grid emissions reduced by 2035

Grid + Economy
Decarb Scenario

+ Partial economy-wide

100% grid emissions reduced by 2050 electrification of end uses

r.-,-_ - - - - == -, = = = = =*==="=%======= 1

Each scenario modeled with and without mass GHP deployment assuming:
I. 100% eligible GHP retrofit + new residential and commercial buildings
. Linear GHP deployment rate to 100% from 2020 to 2050 I
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https://www.osti.gov/biblio/2224191

\ GHP Impacts Report: Results

Eliminate the need for up to 43,600 miles of new interregional
transmission infrastructure — equivalent of up to 44 SunZia
transmission projects

o

0(1??1 Reduce up to 410 GW of nationwide generation capacity
Fnun requirements — bolstering seasonal US grid resilience

Eliminate more than 7 gigatons of carbon — equivalent
C‘?’ to all U.S. emissions produced in 2022

https://www.osti.gov/biblio/2224191
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https://www.osti.gov/biblio/2224191

@‘k GHP Impacts Report: Next Steps

* Phase Il work to assess and quantify
how:

— GHP adoption aligns with the
Administration’s Justice40
Initiative

— GHPs can accelerate the U.S.
clean energy workforce transition

— GHPs can provide a path forward
for natural gas distribution
utilities in a decarbonized future.

EERE’s A/ejandro Moreno and GTO

y 1

1GSHPA IGSHPA

IGSHPA IGSHPA IGSHPA IGSHPA

IGSHPA IGSHPA IGSHPA IGSHPA IGSHPA

A

IGSHPA - IGSHPA |1 i 1GSHPA

release of the new GHP impacts report at the Internatlona/ Ground Source Heat Pump
Association (IGSHPA) Annual Conference. Photo Credit: Bryce Carter

https://www.osti.gov/biblio/2224191
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https://www.whitehouse.gov/environmentaljustice/justice40/
https://www.osti.gov/biblio/2224191

[Eg How to Engage with GTO

GTO uses multiple tools and resources to help communicate funding opportunities, provide
education about geothermal energy, and engage with stakeholders.

* The Drill Down Newsletter Geothermal Technologies Office Open
_ Funding Opportunities
* Funding Opps Webpage

Geolhermal Technalagees Ollice » The DAl Down

L4 . [ Geol
° F u n d I n g O p p Qu I C k G u I d e S New issues of The Drill Down are released on the third Wednesday of every month.
Geolherrmal Technalogies Ol lios » Geolhermal Technologies Office Open Funding Opperlunilies

The U.5. Department of Energy (DOE) Geothermal Technologies Office

o E b I a StS (GTO) partners with industry, academia, and research facilities to further

the development of geothermal energy technologies through funding
and support of geothermal projects. Competitive solicitations issued as

Funding Opportunity Announcements (FOAs) are the principal

° G H PS fo r consumers p a ge ATy ot torc i 8 o oG Shiwad Y0 e Wl L.
* Website (scan QR code!)
Geothermal Energy News

* Infographics

* Project Postcards

e Resources in Spanish

geothermal.energy.gov
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https://www.energy.gov/eere/geothermal/geothermal-technologies-office

Thank You!

AUOWI

Get the hottest geothermal news from The Interested in serving as a merit reviewer for
Drill Down, GTO’s monthly newsletter! GTO RD&D projects?

Sign up today:

geothermal.energy.gov Send us your resume or CV:

doe.geothermal@ee.doe.gov
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https://www.energy.gov/eere/geothermal/geothermal-technologies-office
mailto:doe.geothermal@ee.doe.gov

Questions?

The Geothermal Technologies Office (GTO) works to reduce the cost and
risk associated with geothermal development by supporting innovative
technologies that address key exploration and operational challenges.

Visit our website at energy.gov/eere/geothermal or by scanning the QR code.
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