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ADVANCED GEOTHERMAL RESEARCH AND 
DEVELOPMENT ACT OF 2019 

SEPTEMBER 11, 2020.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed 

Ms. JOHNSON of Texas, from the Committee on Science, Space, and 
Technology, submitted the following 

R E P O R T 

[To accompany H.R. 5374] 

[Including cost estimate of the Congressional Budget Office] 

The Committee on Science, Space, and Technology, to whom was 
referred the bill (H.R. 5374) to establish and support advanced geo-
thermal research and development programs at the Department of 
Energy, and for other purposes, having considered the same, re-
ports favorably thereon with an amendment and recommends that 
the bill as amended do pass. 
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I. AMENDMENT 

The amendment is as follows: 
Strike all after the enacting clause and insert the following: 

SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 

(a) SHORT TITLE.—This Act may be cited as the ‘‘Advanced Geothermal Research 
and Development Act of 2019’’. 

(b) TABLE OF CONTENTS.—The table of contents for this Act is as follows: 
Sec. 1. Short title; table of contents. 
Sec. 2. Definitions. 
Sec. 3. Hydrothermal research and development. 
Sec. 4. General geothermal systems research and development. 
Sec. 5. Enhanced geothermal systems research and development. 
Sec. 6. Geothermal heat pumps and direct use. 
Sec. 7. Cost sharing and proposal evaluation. 
Sec. 8. Advanced geothermal computing and data science research and development. 
Sec. 9. Geothermal workforce development. 
Sec. 10. Organization and administration of programs. 
Sec. 11. Repeals. 
Sec. 12. Authorization of appropriations. 
Sec. 13. International geothermal energy development. 
Sec. 14. Reauthorization of High Cost Region Geothermal Energy Grant Program. 

SEC. 2. DEFINITIONS. 

Section 612 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17191) is amended— 

(1) by amending paragraph (1) to read as follows: 
‘‘(1) ENGINEERED.—When referring to enhanced geothermal systems, the term 

‘engineered’ means designed to access subsurface heat, including stimulation 
and nonstimulation technologies to address one or more of the following issues: 

‘‘(A) Lack of effective permeability, porosity or open fracture connectivity 
within the heat reservoir. 

‘‘(B) Insufficient contained geofluid in the heat reservoir. 
‘‘(C) A low average geothermal gradient which necessitates deeper drill-

ing, or the use of alternative heat sources or heat generation processes.’’; 
(2) by redesignating paragraphs (2) through (7) as paragraphs (3) through (8), 

respectively; and 
(3) by adding after paragraph (1) the following: 
‘‘(2) ELIGIBLE ENTITY.—The term ‘eligible entity’ means any of the following 

entities: 
‘‘(A) An institution of higher education. 
‘‘(B) A National laboratory. 
‘‘(C) A Federal research agency. 
‘‘(D) A State research agency. 
‘‘(E) A nonprofit research organization. 
‘‘(F) An industrial entity. 
‘‘(G) A consortium of 2 or more entities described in subparagraphs (A) 

through (F).’’. 
SEC. 3. HYDROTHERMAL RESEARCH AND DEVELOPMENT. 

Section 613 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17192) is amended to read as follows: 
‘‘SEC. 613. HYDROTHERMAL RESEARCH AND DEVELOPMENT. 

‘‘(a) IN GENERAL.—The Secretary shall carry out a program of research, develop-
ment, demonstration, and commercial application for geothermal energy production 
from hydrothermal systems. 

‘‘(b) PROGRAMS.—The program authorized in subsection (a) shall include the fol-
lowing: 

‘‘(1) ADVANCED HYDROTHERMAL RESOURCE TOOLS.—The research and develop-
ment of advanced geologic tools to assist in locating hydrothermal resources, 
and to increase the reliability of site characterization, including the develop-
ment of new imaging and sensing technologies and techniques to assist in 
prioritization of targets for characterization; 

‘‘(2) EXPLORATORY DRILLING FOR GEOTHERMAL RESOURCES.—The demonstra-
tion of advanced technologies and techniques of siting and exploratory drilling 
for undiscovered resources in a variety of geologic settings, carried out in col-
laboration with industry partners that will assist in the acquisition of high 
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quality data sets relevant for hydrothermal subsurface characterization activi-
ties’’’. 

SEC. 4. GENERAL GEOTHERMAL SYSTEMS RESEARCH AND DEVELOPMENT. 

Section 614 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17193) is amended to read as follows: 
‘‘SEC. 614. GENERAL GEOTHERMAL SYSTEMS RESEARCH AND DEVELOPMENT. 

‘‘(a) SUBSURFACE COMPONENTS AND SYSTEMS.—The Secretary shall support a pro-
gram of research, development, demonstration, and commercial application of com-
ponents and systems capable of withstanding geothermal environments and nec-
essary to develop, produce, and monitor geothermal reservoirs and produce geo-
thermal energy. 

‘‘(b) ENVIRONMENTAL IMPACTS.—The Secretary shall— 
‘‘(1) support a program of research, development, demonstration, and commer-

cial application of technologies and practices designed to mitigate or preclude 
potential adverse environmental impacts of geothermal energy development, 
production or use; and 

‘‘(2) support a research program to identify potential environmental impacts, 
including induced seismicity, and environmental benefits of geothermal energy 
development, production, and use, and ensure that the program described in 
paragraph (1) addresses such impacts, including water use and effects on 
groundwater and local hydrology; 

‘‘(3) support a program of research to compare the potential environmental 
impacts and environmental benefits identified as part of the development, pro-
duction, and use of geothermal energy with the potential emission reductions 
of greenhouse gases gained by geothermal energy development, production, and 
use; and 

‘‘(4) in carrying out this section, the Secretary shall, to the maximum extent 
practicable, consult with relevant federal agencies, including the Environmental 
Protection Agency. 

‘‘(c) RESERVOIR THERMAL ENERGY STORAGE.—The Secretary shall support a pro-
gram of research, development, and demonstration of reservoir thermal energy stor-
age, emphasizing cost-effective improvements through deep direct use engineering, 
design, and systems research. 

‘‘(d) OIL AND GAS TECHNOLOGY TRANSFER INITIATIVE.— 
‘‘(1) IN GENERAL.—The Secretary shall support an initiative among the Office 

of Fossil Energy, the Office of Energy Efficiency and Renewable Energy, and the 
private sector to research, develop, and demonstrate relevant advanced tech-
nologies and operation techniques used in the oil and gas sector for use in geo-
thermal energy development. 

‘‘(2) PRIORITIES.—In carrying out paragraph (1), the Secretary shall prioritize 
technologies with the greatest potential to significantly increase the use and 
lower the cost of geothermal energy in the United States, including the cost and 
speed of geothermal drilling surface technologies, and well construction. 

‘‘(e) COPRODUCTION OF GEOTHERMAL ENERGY AND MINERALS PRODUCTION RE-
SEARCH AND DEVELOPMENT INITIATIVE.— 

‘‘(1) IN GENERAL.—The Secretary shall carry out a research and development 
initiative under which the Secretary shall award grants to demonstrate the co-
production of critical minerals from geothermal resources. 

‘‘(2) REQUIREMENTS.—An award made under paragraph (1) shall— 
‘‘(A) improve the cost effectiveness of removing minerals from geothermal 

brines as part of the coproduction process; 
‘‘(B) increase recovery rates of the targeted mineral commodity; 
‘‘(C) decrease water use and other environmental impacts, as determined 

by the Secretary; and 
‘‘(D) demonstrate a path to commercial viability. 

‘‘(f) FLEXIBLE OPERATIONS.—The Secretary shall support a research initiative on 
flexible operation of geothermal power plants. 

‘‘(g) HYBRID ENERGY SYSTEMS.—The Secretary shall identify opportunities for 
joint research, development, and demonstration programs between geothermal sys-
tems and other energy generation or storage systems.’’. 
SEC. 5. ENHANCED GEOTHERMAL SYSTEMS RESEARCH AND DEVELOPMENT. 

Section 615 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17194) is amended to read as follows: 
‘‘SEC. 615. ENHANCED GEOTHERMAL SYSTEMS RESEARCH AND DEVELOPMENT. 

‘‘(a) IN GENERAL.—The Secretary shall support a program of research, develop-
ment, demonstration, and commercial application for enhanced geothermal systems, 
including the programs described in subsection (b). 
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‘‘(b) ENHANCED GEOTHERMAL SYSTEMS TECHNOLOGIES.—In collaboration with in-
dustry partners, institutions of higher education, and the national laboratories, the 
Secretary shall support a program of research, development, demonstration, and 
commercial application of the technologies to achieve higher efficiency and lower 
cost enhanced geothermal systems, including— 

‘‘(1) reservoir stimulation; 
‘‘(2) drilled, non-stimulated (e.g. closed-loop) reservoir technologies; 
‘‘(3) reservoir characterization, monitoring, and modeling and understanding 

of the surface area and volume of fractures; 
‘‘(4) stress and fracture mapping including real time monitoring and mod-

eling; 
‘‘(5) tracer development; 
‘‘(6) three and four-dimensional seismic imaging and tomography; 
‘‘(7) well placement and orientation; 
‘‘(8) long-term reservoir management; 
‘‘(9) drilling technologies, methods, and tools; 
‘‘(10) improved exploration tools; 
‘‘(11) zonal isolation; and 
‘‘(12) understanding induced seismicity risks from reservoir engineering and 

stimulation. 
‘‘(c) FRONTIER OBSERVATORY FOR RESEARCH IN GEOTHERMAL ENERGY.—The Sec-

retary shall support the establishment and construction of up to 3 field research 
sites, which shall each be known as a ‘Frontier Observatory for Research in Geo-
thermal Energy’ or ‘FORGE’ site to develop, test, and enhance techniques and tools 
for enhanced geothermal energy. 

‘‘(1) DUTIES.—The Secretary shall— 
‘‘(A) award grants in support of research and development projects fo-

cused on advanced monitoring technologies, new technologies and ap-
proaches for implementing multi-zone stimulations, nonstimulation tech-
niques, and dynamic reservoir modeling that incorporates all available 
high-fidelity characterization data; and 

‘‘(B) seek opportunities to coordinate efforts and share information with 
domestic and international partners engaged in research and development 
of geothermal systems and related technology, including coordination be-
tween FORGE sites. 

‘‘(2) SITE SELECTION.—Of the FORGE sites referred to in paragraph (1), the 
Secretary shall— 

‘‘(A) consider applications through a competitive, merit-reviewed process, 
from National Laboratories, multi-institutional collaborations, institutes of 
higher education and other appropriate entities best suited to provide na-
tional leadership on geothermal related issues and perform the duties enu-
merated under this subsection; and 

‘‘(B) prioritize existing field sites and facilities with capabilities relevant 
to the duties enumerated under this subsection. 

‘‘(3) EXISTING FORGE SITES.—A FORGE site already in existence on the date 
of enactment of this Act may continue to receive support. 

‘‘(4) FUNDING.—Out of funds authorized to be appropriated under section 12 
of the ‘Advanced Geothermal Research and Development Act of 2019’, there 
shall be made available to the Secretary to carry out the FORGE activities 
under this paragraph— 

‘‘(A) $45,000,000 for fiscal year 2021; 
‘‘(B) $55,000,000 for fiscal year 2022; 
‘‘(C) $65,000,000 for fiscal year 2023; 
‘‘(D) $70,000,000 for fiscal year 2024; and 
‘‘(E) $70,000,000 for fiscal year 2025. 

In carrying out this section, the Secretary shall consider the balance between 
funds dedicated to construction and operations and research activities to reflect 
the state of site development. 

‘‘(d) ENHANCED GEOTHERMAL SYSTEMS DEMONSTRATIONS.— 
‘‘(1) IN GENERAL.—Beginning on the date of enactment of the ‘Advanced Geo-

thermal Research and Development Act of 2019’, the Secretary, in collaboration 
with industry partners, institutions of higher education, and the national lab-
oratories, shall support an initiative for demonstration of enhanced geothermal 
systems for power production or direct use. 

‘‘(2) PROJECTS.— 
‘‘(A) IN GENERAL.—Under the initiative described in paragraph (1), dem-

onstration projects shall be carried out in locations that are commercially 
viable for enhanced geothermal systems development, while also consid-
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ering environmental impacts to the maximum extent practicable, as deter-
mined by the Secretary. 

‘‘(B) REQUIREMENTS.—Demonstration projects under subparagraph (A) 
shall— 

‘‘(i) collectively demonstrate— 
‘‘(I) different geologic settings, such as hot sedimentary aquifers, 

layered geologic systems, supercritical systems, and basement rock 
systems; and 

‘‘(II) a variety of development techniques, including open hole 
and cased hole completions, differing well orientations, and stimu-
lation and nonstimulation mechanisms; and 

‘‘(ii) to the extent practicable, use existing sites where subsurface 
characterization or geothermal energy integration analysis has been 
conducted. 

‘‘(C) EASTERN DEMONSTRATION.—Not fewer than 1 of the demonstration 
projects carried out under subparagraph (A) shall be located an area east 
of the Mississippi that is suitable for enhanced geothermal demonstration 
for power, heat, or a combination of power and heat.’’. 

SEC. 6. GEOTHERMAL HEAT PUMPS AND DIRECT USE. 

(a) IN GENERAL.—Title VI of the Energy Independence and Security Act of 2007 
is amended by inserting after section 616 (42 U.S.C. 17195) the following: 
‘‘SEC. 616A. GEOTHERMAL HEAT PUMPS AND DIRECT USE RESEARCH AND DEVELOPMENT. 

‘‘(a) PURPOSES.—The purposes of this section are— 
‘‘(1) to improve the understanding of related earth sciences, components, proc-

esses, and systems used for geothermal heat pumps and the direct use of geo-
thermal energy; and 

‘‘(2) to increase the energy efficiency, lower the cost, increase the use, and im-
prove and demonstrate the effectiveness of geothermal heat pumps and the di-
rect use of geothermal energy. 

‘‘(b) DEFINITIONS.—In this section: 
‘‘(1) DIRECT USE OF GEOTHERMAL ENERGY.—The term ‘direct use of geothermal 

energy’ means geothermal systems that use water directly or through a heat ex-
changer to provide— 

‘‘(A) heating and cooling to buildings, commercial districts, residential 
communities, and large municipal, or industrial projects; or 

‘‘(B) heat required for industrial processes, agriculture, aquaculture, and 
other facilities. 

‘‘(2) ECONOMICALLY DISTRESSED AREA.—The term ‘economically distressed 
area’ means an area described in section 301(a) of the Public Works and Eco-
nomic Development Act of 1965 (42 U.S.C. 3161(a)). 

‘‘(3) GEOTHERMAL HEAT PUMP.—The term ‘geothermal heat pump’ means a 
system that provides heating and cooling by exchanging heat from shallow geol-
ogy, groundwater, or surface water using— 

‘‘(A) a closed loop system, which transfers heat by way of buried or im-
mersed pipes that contain a mix of water and working fluid; or 

‘‘(B) an open loop system, which circulates ground or surface water di-
rectly into the building and returns the water to the same aquifer or sur-
face water source. 

‘‘(c) PROGRAM.— 
‘‘(1) IN GENERAL.—The Secretary shall support within the Geothermal Tech-

nologies Office a program of research, development, and demonstration for geo-
thermal heat pumps and the direct use of geothermal energy. 

‘‘(2) AREAS.—The program under paragraph (1) may include research, devel-
opment, demonstration, and commercial application of— 

‘‘(A) geothermal ground loop efficiency improvements, cost reductions, and 
improved installation and operations methods; 

‘‘(B) the use of geothermal energy for building-scale energy storage; 
‘‘(C) the use of geothermal energy as a grid management resource or sea-

sonal energy storage; 
‘‘(D) geothermal heat pump efficiency improvements; 
‘‘(E) the use of alternative fluids as a heat exchange medium, such as hot 

water found in mines and mine shafts, graywater, or other fluids that may 
improve the economics of geothermal heat pumps; 

‘‘(F) heating of districts, neighborhoods, communities, large commercial or 
public buildings, and industrial and manufacturing facilities; 

‘‘(G) the use of low temperature groundwater for direct use; and 
‘‘(H) system integration of direct use with geothermal electricity produc-

tion. 
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‘‘(3) ENVIRONMENTAL IMPACTS.—In carrying out the program, the Secretary 
shall identify and mitigate potential environmental impacts in accordance with 
section 614(c). 

‘‘(d) GRANTS.— 
‘‘(1) IN GENERAL.—The Secretary shall carry out the program established in 

subsection (c) by making grants available to State, local, and Tribal govern-
ments, institutions of higher education, nonprofit entities, National Labora-
tories, utilities, and for-profit companies. 

‘‘(2) PRIORITY.—In making grants under this subsection, the Secretary may 
give priority to proposals that apply to large buildings, commercial districts, and 
residential communities that are located in economically distressed areas and 
areas that the Secretary determines to have high economic potential for geo-
thermal district heating based on the report, ‘Geovision: Harnessing the Heat 
Beneath our Feet’ published by the Department in 2019, or a successor report.’’. 

(b) CONFORMING AMENDMENT.—Section 1(b) of the Energy Independence and Se-
curity Act of 2007 (42 U.S.C. 17001 note) is amended in the table of contents by 
inserting after the item relating to section 616 the following: 
‘‘616A. Geothermal heat pumps and direct use research and development.’’. 

SEC. 7. COST SHARING AND PROPOSAL EVALUATION. 

Section 617(b) of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17196) is amended by striking paragraph (2) and redesignating paragraphs (3) and 
(4) as paragraphs (2) and (3), respectively. 
SEC. 8. ADVANCED GEOTHERMAL COMPUTING AND DATA SCIENCE RESEARCH AND DEVELOP-

MENT. 

(a) IN GENERAL.—Section 618 of the Energy Independence and Security Act of 
2007 (42 U.S.C. 17197) is amended to read as follows: 
‘‘SEC. 618. ADVANCED GEOTHERMAL COMPUTING AND DATA SCIENCE RESEARCH AND DEVEL-

OPMENT. 

‘‘(a) IN GENERAL.—The Secretary shall carry out a program of research and devel-
opment of advanced computing and data science tools for geothermal energy. 

‘‘(b) PROGRAMS.—The program authorized in subsection (a) shall include the fol-
lowing: 

‘‘(1) ADVANCED COMPUTING FOR GEOTHERMAL SYSTEMS TECHNOLOGIES.—Re-
search, development, and demonstration of technologies to develop advanced 
data, machine learning, artificial intelligence, and related computing tools to as-
sist in locating geothermal resources, to increase the reliability of site character-
ization, to increase the rate and efficiency of drilling, to improve induced seis-
micity mitigation, and to support enhanced geothermal systems technologies. 

‘‘(2) GEOTHERMAL SYSTEMS RESERVOIR MODELING.—Research, development, 
and demonstration of models of geothermal reservoir performance and enhanced 
geothermal systems reservoir stimulation technologies and techniques, with an 
emphasis on accurately modeling fluid and heat flow, permeability evolution, 
geomechanics, geochemistry, seismicity, and operational performance over time, 
including collaboration with industry and field validation. 

‘‘(c) COORDINATION.—In carrying out these programs, the Secretary shall ensure 
coordination and consultation with the Department of Energy’s Office of Science. 
The Secretary shall ensure, to the maximum extent practicable, coordination of 
these activities with the Department of Energy National Laboratories, institutes of 
higher education, and the private sector.’’. 

(b) CONFORMING AMENDMENT.—Section 1(b) of the Energy Independence and Se-
curity Act of 2007 (42 U.S.C. 17001 note) is amended in the table of contents by 
amending the item related to section 618 to read as follows: 
‘‘Sec. 618. Advanced geothermal computing and data science research and development.’’. 

SEC. 9. GEOTHERMAL WORKFORCE DEVELOPMENT. 

(a) IN GENERAL.—Section 619 of the Energy Independence and Security Act of 
2007 (42 U.S.C. 17198) is amended to read as follows: 
‘‘SEC. 619. GEOTHERMAL WORKFORCE DEVELOPMENT. 

‘‘The Secretary shall support the development of a geothermal energy workforce 
through a program that— 

‘‘(1) facilitates collaboration between university students and researchers at 
the national laboratories; and 

‘‘(2) prioritizes science in areas relevant to the mission of the Department 
through the application of geothermal energy tools and technologies.’’. 
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(b) CONFORMING AMENDMENT.—Section 1(b) of the Energy Independence and Se-
curity Act of 2007 (42 U.S.C. 17001 note) is amended in the table of contents by 
amending the item related to section 619 to read as follows: 
‘‘Sec. 619. Geothermal workforce development.’’. 

SEC. 10. ORGANIZATION AND ADMINISTRATION OF PROGRAMS. 

Section 621 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17200) is amended to read as follows: 
‘‘SEC. 621. ORGANIZATION AND ADMINISTRATION OF PROGRAMS. 

‘‘(a) EDUCATION AND OUTREACH.—In carrying out the activities described in this 
subtitle, the Secretary shall support education and outreach activities to dissemi-
nate information on geothermal energy technologies and the geothermal energy 
workforce, including activities at the Frontier Observatory for Research in Geo-
thermal Energy site(s). 

‘‘(b) TECHNICAL ASSISTANCE.—In carrying out this subtitle, the Secretary shall 
also conduct technical assistance and analysis activities with eligible entities for the 
purpose of supporting the commercial application of advances in geothermal energy 
systems development and operations, which may include activities that support ex-
panding access to advanced geothermal energy technologies for rural, Tribal, and 
low-income communities. 

‘‘(c) REPORT.—Every 5 years after the date of enactment of Advanced Geothermal 
Research and Development Act of 2019 , the Secretary shall report to the Com-
mittee on Science and Technology of the House of Representatives and the Com-
mittee on Energy and Natural Resources of the Senate on advanced concepts and 
technologies to maximize the geothermal resource potential of the United States. 

‘‘(d) PROGRESS REPORTS.—Not later than 1 year after the date of enactment of the 
‘Advanced Geothermal Research and Development Act of 2019’, and every 2 years 
thereafter, the Secretary shall submit to the Committee on Science and Technology 
of the House of Representatives and the Committee on Energy and Natural Re-
sources of the Senate a report on the results of projects undertaken under this part 
and other such information the Secretary considers appropriate.’’. 
SEC. 11. REPEALS. 

(a) IN GENERAL.—Subtitle B of title VI of the Energy Independence and Security 
Act of 2007 (42 U.S.C. 17191 et seq.) is amended by striking section 620. 

(b) CONFORMING AMENDMENT.—Section 1(b) of the Energy Independence and Se-
curity Act of 2007 (42 U.S.C. 17001 note) is amended in the table of contents by 
striking the item related to section 620. 
SEC. 12. AUTHORIZATION OF APPROPRIATIONS. 

Section 623 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17202) is amended to read as follows: 
‘‘SEC. 623. AUTHORIZATION OF APPROPRIATIONS. 

‘‘There are authorized to be appropriated to the Secretary to carry out the pro-
grams under the ‘Advanced Geothermal Research and Development Act of 2019’— 

‘‘(1) $121,375,000 for fiscal year 2021; 
‘‘(2) $132,750,000 for fiscal year 2022; 
‘‘(3) $144,125,000 for fiscal year 2023; 
‘‘(4) $150,500,000 for fiscal year 2024; and 
‘‘(5) $151,875,000 for fiscal year 2025.’’. 

SEC. 13. INTERNATIONAL GEOTHERMAL ENERGY DEVELOPMENT. 

Section 624 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17203) is amended— 

(1) by amending subsection (a) to read as follows: 
‘‘(a) IN GENERAL.—The Secretary of Energy, in coordination with other appro-

priate Federal and multilateral agencies (including the United States Agency for 
International Development) shall support collaborative efforts with international 
partners to promote the research, development, and demonstration of geothermal 
technologies used to develop hydrothermal and enhanced geothermal system re-
sources.’’; and 

(2) by striking subsection (c). 
SEC. 14. REAUTHORIZATION OF HIGH COST REGION GEOTHERMAL ENERGY GRANT PRO-

GRAM. 

Section 625 of the Energy Independence and Security Act of 2007 (42 U.S.C. 
17204) is amended— 

(1) in subsection (a)(2), by inserting ‘‘ or heat’’ after ‘‘electrical power’’; and 
(2) by amending subsection (e) to read as follows: 
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‘‘(e) AUTHORIZATION OF APPROPRIATIONS.—Out of funds authorized under section 
12 of the ‘Advanced Geothermal Research and Development Act of 2019’, there is 
authorized to be appropriated to carry out this section $5,000,000 for each of fiscal 
years 2021 through 2025.’’. 

II. PURPOSE OF THE BILL 

The purpose of the Advanced Geothermal Research and Develop-
ment Act of 2019 (H.R. 5374), sponsored by Mr. Lucas and cospon-
sored by Ms. Johnson, is to amend the Energy Independence and 
Security Act of 2007 to establish and support advanced geothermal 
research, development, demonstration, and commercial application 
programs at the Department of Energy (DOE). 

III. BACKGROUND AND NEED FOR THE LEGISLATION 

Geothermal energy is a clean, renewable, and abundant domestic 
energy source which can be used both for utility-scale electricity 
generation and to meet a range of residential heating and cooling 
demands. Geothermal energy is a low-emissions energy source, and 
its development typically has a relatively small environmental foot-
print. The United States has significant geothermal energy re-
sources and leads the world in installed geothermal capacity. If 
harnessed correctly, these resources have the potential to provide 
reliable and secure power for Americans across the country. 

According to DOE, improvements in geothermal technology could 
lead to a nearly 26-fold increase in U.S. geothermal electric power 
generation, reaching 60 gigawatts of installed capacity by 2050. 
The DOE Geothermal Technologies Office (GTO) supports research 
to develop new technologies and methods to advance geothermal 
energy production. Research supported by GTO focuses on devel-
oping technologies and tools to locate and access geothermal re-
sources in the U.S., including research and development activities 
focused on hydrothermal resources, low temperature and copro-
duced resources, geothermal systems analysis, and enhanced geo-
thermal systems. 

According to the U.S. Geological Survey, undiscovered hydro-
thermal resources could contribute up to 30 gigawatts of installed 
capacity on the grid. GTO supports advanced exploration tools and 
technologies to accelerate the discovery of these resources. Once 
they are located and characterized, the potential electricity gen-
erated from these sources could be brought online quickly with ex-
isting technology. Similarly, GTO supports research and develop-
ment into the growth of low-temperature geothermal energy pro-
duction, which is most useful in direct-use applications, such as 
heating and cooling. This includes research into the utilization of 
hot geothermal fluid by-products from oil and gas drilling in these 
low-temperature applications. GTO’s geothermal systems analysis 
program focuses on understanding the potential environmental im-
pact of geothermal technologies and enabling the development of 
data validation and analysis tools to support geothermal explo-
ration and development. 

One of GTO’s research priorities is in Enhanced Geothermal Sys-
tems (EGS), advanced technologies that can greatly increase the 
magnitude and feasibility of widespread geothermal energy produc-
tion in the United States. Through the creation of man-made per-
meable pathways in naturally isolated, deep geothermal heat 
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sources, EGS technologies hold the potential to extract geothermal 
energy tens of thousands of feet below the surface nationwide. In 
2014, GTO announced a funding opportunity for an initiative enti-
tled the Frontier Observatory for Research in Geothermal Energy 
(FORGE). FORGE’s mission is to enable first-of-a-kind collabo-
rative demonstrations of EGS technologies and techniques that will 
reduce EGS commercialization risk for U.S. industry. In 2018, DOE 
selected its first FORGE site in Milford, Utah, which will dem-
onstrate operational EGS technologies and test instrumentation 
and disseminate data through industry collaboration. 

The Advanced Geothermal Research and Development Act of 
2019 supports GTO’s existing work and provides further guidance 
to ensure a robust U.S. research, development, demonstration, and 
commercial application program on geothermal energy. 

IV. COMMITTEE HEARINGS 

Pursuant to Section 103 (i) of H. Res. 6, the Committee des-
ignates the following hearings as having been used to develop or 
consider the legislation: 

On November 14, 2019, the Honorable Connor Lamb presiding, 
the Energy Subcommittee of the Committee on Science, Space, and 
Technology held a hearing to examine research, development, dem-
onstration, and commercial application needs in the geothermal en-
ergy and water power industries. Witnesses and Members dis-
cussed the need for developing advanced geothermal energy, in-
cluding the specific technical areas to focus funding on and the 
need for demonstration projects. 

WITNESSES 

Dr. David Solan, Deputy Assistant Secretary for Renewable 
Power, Office of Energy Efficiency and Renewable Energy, U.S. De-
partment of Energy; 

Dr. Bryson Robertson, Co-Director, Pacific Marine Energy Center, 
Associate Professor, Civil and Construction Engineering, Oregon 
State University; 

Dr. Joseph Moore, Manager, Utah Frontier Observatory for Re-
search in Geothermal Energy (FORGE), Research Professor, Uni-
versity of Utah; 

Ms. Maria Richards, Director, Geothermal Laboratory, Roy M. 
Huffington Department of Earth Sciences, Southern Methodist 
University; 

Mr. Sander Cohan, Director, Innovation, Enel Green Power 
North America, Inc. 

V. COMMITTEE CONSIDERATION AND VOTES 

As summarized in Section IV of this report, the Energy Sub-
committee heard testimony in the 116th Congress relevant to the 
activities authorized in H.R. 5374 at a hearing held on November 
14, 2019. 

On December 10, 2019, Ranking Member Frank Lucas of the 
Committee on Science, Space, and Technology, for himself and 
Chairwoman Eddie Bernice Johnson, introduced H.R. 5374, the Ad-
vanced Geothermal Research and Development Act of 2019, to es-
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tablish a program to conduct research, development, and dem-
onstration on advanced geothermal technologies. 

The Energy Subcommittee of the Committee on Science, Space, 
and Technology met to consider H.R. 5374 on December 19, 2019 
and considered the following amendment to the bill: 

Mr. Lipinski offered an amendment that would authorize a geo-
thermal heat pump and direct use research and development pro-
gram at DOE. The amendment was agreed to by a voice vote. 

Mr. Lamb moved that the Committee favorably report the bill, 
H.R. 5374, as amended, to the Full Committee with the rec-
ommendation that the bill be approved. The motion was agreed to 
by a voice vote. 

The Committee on Science, Space, and Technology met to con-
sider H.R. 5374 on February 12, 2020 and considered the following 
amendments to the bill: 

Mr. Tonko offered an amendment that would prioritize dem-
onstration projects in areas that the Secretary determines to have 
high economic potential for district heating. The amendment was 
agreed to by a voice vote. 

Mr. Lucas offered a Manager’s amendment that made clarifying 
and technical fixes throughout the bill. It also added research focus 
areas of flexible operations and hybrid energy systems, as well as 
education and outreach and technical assistance programs. Addi-
tionally, it updated authorization levels. The amendment was 
agreed to by a voice vote. 

Mr. Lamb moved that the Committee favorably report the bill, 
H.R. 5374, as amended, to the Full House. The motion was agreed 
to by a voice vote. 

VI. SUMMARY OF MAJOR PROVISIONS OF THE BILL 

The Advanced Geothermal Research and Development Act of 
2019 (H.R. 5374) would authorize a research, development, dem-
onstration, and commercial application program at the Department 
of Energy for the development of advanced geothermal tech-
nologies. It includes research initiatives on oil and gas technology 
transfer to geothermal research, secondary use research areas such 
as minerals recovery and storage, and new areas of research in en-
hanced geothermal systems. It also authorizes a new area of ad-
vanced geothermal computing and data science research and devel-
opment as well as a direct use and heat pump research area. Fur-
ther, the Act authorizes the construction of up to three FORGE 
sites, in addition to authorizing an enhanced geothermal dem-
onstration initiative. 

VII. SECTION-BY-SECTION ANALYSIS (BY TITLE AND SECTION) 

H.R. 5374—ADVANCED GEOTHERMAL RESEARCH AND DEVELOPMENT 
ACT OF 2019 

Sec. 1 Short Title; Table of Contents 
‘‘Advanced Geothermal Research and Development Act of 2019’’ 

Sec. 2 Definitions 
Defines terms used throughout the bill. 
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Sec. 3. Hydrothermal Research and Development 
Reauthorizes a research, development, demonstration, and com-

mercial application program for geothermal energy production from 
hydrothermal systems as well as advanced technologies and tech-
niques for exploratory drilling for undiscovered resources. 

Sec. 4. General Geothermal Systems Research and Development 
Reauthorizes a research, development, demonstration, and com-

mercial application program for various geothermal systems, in-
cluding subsurface components and systems, reservoir thermal en-
ergy storage, and environmental impacts of geothermal energy sys-
tems. This section also authorizes an oil and gas technology trans-
fer initiative and a coproduction initiative between geothermal en-
ergy and minerals production. 

Sec. 5. Enhanced Geothermal Systems Research and Development 
Reauthorizes a research, development, demonstration, and com-

mercial application program for enhanced geothermal systems re-
search and development. It also authorizes the construction of up 
to three FORGE sites, including authorization of funding for these 
sites beginning at $45 million for fiscal year 2020 and increasing 
to $70 million by fiscal year 2025. Additionally, it supports an ini-
tiative for demonstration of enhanced geothermal systems tech-
nologies with projects taking into account a variety of development 
techniques and different geologic settings, including at least 1 dem-
onstration carried out in an area east of the Mississippi River. 

Sec. 6. Geothermal Heat Pumps and Direct Use 
Authorizes a research, development, demonstration, and commer-

cial application grant program for geothermal heat pumps and the 
direct use of geothermal energy, including consideration of environ-
mental impacts of such technologies. 

Sec. 7. Cost Sharing and Proposal Evaluation 
Amends existing code related to cost sharing and proposal eval-

uation to reflect current practice. 

Sec. 8. Advanced Geothermal Computing and Data Science Re-
search and Development 

Authorizes a research and development program of advanced 
computing and data science tools for geothermal energy. This pro-
gram includes advanced computing for geothermal systems tech-
nologies and geothermal systems reservoir modeling. Additionally, 
this section directs the Secretary to coordinate with DOE Office of 
Science in carrying out the activities authorized in this program. 

Sec. 9. Geothermal Workforce Development 
Establishes a geothermal energy workforce development program 

that facilitates collaboration between universities and the national 
labs. 

Sec. 10. Organization and Administration of Programs 
Establishes an education and outreach program to disseminate 

information on geothermal energy technologies and the geothermal 
energy workforce. Establishes a technical assistance program for el-
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igible entities to support commercial application of geothermal en-
ergy systems. Establishes reporting requirements for activities de-
scribed in the bill, which include a report to be completed every 5 
years on the concepts and technologies to maximize geothermal po-
tential in the U.S., and progress reports every two years on the re-
sults of projects undertaken under this bill. 

Sec. 11. Repeals 
Makes conforming amendments to the existing code pursuant to 

the bill content. 

Sec. 12. Authorization of Appropriations 
Authorizes five years of funding for the activities and programs 

described in the bill, which begins at $121.375 million for fiscal 
year 2021 and increases to $151.875 million for fiscal year 2025, in-
cluding funding for FORGE sites and a high cost region geothermal 
energy grant program. 

Sec. 13. International Geothermal Energy Development 
Reauthorizes an international collaborative effort to promote re-

search, development, and demonstration of geothermal tech-
nologies. 

Sec. 14. Reauthorization of High Cost Region Geothermal Energy 
Grant Program 

Reauthorizes a high cost region geothermal energy grant pro-
gram, including authorization of funding for this program. 

VIII. COMMITTEE VIEWS 

The Committee intends that the research, development, dem-
onstration, and commercial application programs authorized in this 
legislation include various geographies, including those in the East-
ern United States. Additionally, the Secretary should consider geo-
thermal educational curriculum development as part of geothermal 
energy workforce development. The Committee intends that any 
supercritical systems research, development, demonstration, and 
commercial application refers to supercritical water or carbon diox-
ide systems. 

The Committee finds that high performance computing and mod-
eling supports nearly every area of technological advancement and 
encourages DOE to leverage its computing resources including 
supercomputing user facilities and strategic computational partner-
ships like the Scientific Discovery through Advanced Computing 
(SciDAC) program, the Energy Sciences Network (ESnet), and the 
National Energy Research Scientific Computing Center (NERSC) to 
the maximum extent practicable. The Committee intends for the 
research, development, demonstration, and commercial application 
programs authorized in this legislation to make use of the Depart-
ment’s unique computing capabilities and infrastructure to support 
advanced geothermal research and development activities. 

IX. COST ESTIMATE 

Pursuant to clause 3(c)(2) of rule XIII of the Rules of the House 
of Representatives, the Committee adopts as its own the estimate 
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of new budget authority, entitlement authority, or tax expenditures 
or revenues contained in the cost estimate prepared by the Director 
of the Congressional Budget Office pursuant to section 402 of the 
Congressional Budget Act of 1974. 

X. CONGRESSIONAL BUDGET OFFICE COST ESTIMATE 

H.R. 5374 would authorize the appropriation of specific amounts 
each year over the 2021–2025 period for the Department of Energy 
(DOE) to conduct research and development (R&D) on geothermal 
energy. In addition to reauthorizing and amending existing pro-
grams, the bill would direct DOE to establish new R&D projects to 
expand and promote the use of geothermal energy. 

In 2020, DOE allocated $110 million for activities related to geo-
thermal technologies. Based on historical spending patterns for 
similar programs, and assuming appropriation of the specified 
amounts, CBO estimates that implementing H.R. 5374 would cost 
$451 million over the 2020–2025 period and $250 million after 
2025. The costs of the legislation, detailed in Table 1, fall within 
budget function 270 (energy). 

TABLE 1.—ESTIMATED INCREASES IN SPENDING SUBJECT TO APPROPRIATION UNDER H.R. 5374 

By fiscal year, millions of dollars— 

2020 2021 2022 2023 2024 2025 2020– 
2025 

Authorization .............................................................. 0 121 133 144 151 152 701 
Estimated Outlays ...................................................... 0 24 63 99 125 140 451 

On March 2, 2020, CBO transmitted a cost estimate for S. 2657, 
the AGILE Act of 2019, as reported by the Senate Committee on 
Energy and Natural Resources on December 17, 2019. The two 
pieces of legislation are similar but would authorize the appropria-
tion of different amounts over different time periods for geothermal 
energy R&D. Additionally, S. 2657 contains other provisions that 
are not in H.R. 5374. CBO’s cost estimates reflect those differences 
in the legislative language. 
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The CBO staff contact for this estimate is Aaron Krupkin. The 
estimate was reviewed by H. Samuel Papenfuss, Deputy Director 
of Budget Analysis. 

XI. FEDERAL MANDATES STATEMENT 

H.R. 5374 contains no unfunded mandates. 

XII. COMMITTEE OVERSIGHT FINDINGS AND RECOMMENDATIONS 

The Committee’s oversight findings and recommendations are re-
flected in the body of this report. 

XIII. STATEMENT ON GENERAL PERFORMANCE GOALS 
AND OBJECTIVES 

Pursuant to clause (3)(c) of House rule XIII, the goals of H.R. 
5374 are to establish and support advanced geothermal research, 
development, demonstration, and commercial application programs 
at the Department of Energy, and identify and improve geothermal 
resource potential in the U.S. 

XIV. FEDERAL ADVISORY COMMITTEE STATEMENT 

This legislation does not authorize any federal advisory commit-
tees. 

XV. DUPLICATION OF FEDERAL PROGRAMS 

Pursuant to clause 3(c)(5) of rule XIII of the Rules of the House 
of Representatives, the Committee finds that no provision of H.R. 
5374 establishes or reauthorizes a program of the federal govern-
ment known to be duplicative of another federal program, including 
any program that was included in a report to Congress pursuant 
to section 21 of Public Law 111–139 or the most recent Catalog of 
Federal Domestic Assistance. 

XVI. EARMARK IDENTIFICATION 

Pursuant to clause 9(e), 9(f), and 9(g) of rule XXI, the Committee 
finds that H.R. 5374 contains no earmarks, limited tax benefits, or 
limited tariff benefits. 

XVII. APPLICABILITY TO THE LEGISLATIVE BRANCH 

The Committee finds that H.R. 5374 does not relate to the terms 
and conditions of employment or access to public services or accom-
modations within the meaning of section 102(b)(3) of the Congres-
sional Accountability Act (Public Law 104–1). 

XVIII. STATEMENT ON PREEMPTION OF STATE, LOCAL, 
OR TRIBAL LAW 

This bill is not intended to preempt any state, local, or tribal law. 

XIX. CHANGES IN EXISTING LAW MADE BY THE BILL, AS REPORTED 

In compliance with clause 3(e) of rule XIII of the Rules of the 
House of Representatives, changes in existing law made by the bill, 
as reported, are shown as follows (existing law proposed to be omit-
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ted is enclosed in black brackets, new matter is printed in italics, 
and existing law in which no change is proposed is shown in 
roman): 

ENERGY INDEPENDENCE AND SECURITY ACT OF 2007 

SECTION 1. SHORT TITLE; TABLE OF CONTENTS. 
(a) SHORT TITLE.—This Act may be cited as the ‘‘Energy Inde-

pendence and Security Act of 2007’’. 
(b) TABLE OF CONTENTS.—The table of contents of this Act is as 

follows: 
Sec. 1. Short title; table of contents. 

* * * * * * * 

TITLE VI—ACCELERATED RESEARCH AND DEVELOPMENT 

* * * * * * * 

Subtitle B—Geothermal Energy 
Sec. 611. Short title. 

* * * * * * * 
Sec. 616A. Geothermal heat pumps and direct use research and development. 

* * * * * * * 
øSec. 618. Center for geothermal technology transfer.¿ 
Sec. 618. Advanced geothermal computing and data science research and develop-

ment. 
øSec. 619. GeoPowering America.¿ 
Sec. 619. Geothermal workforce development. 
øSec. 620. Educational pilot program.¿ 

* * * * * * * 

TITLE VI—ACCELERATED RESEARCH 
AND DEVELOPMENT 

* * * * * * * 

Subtitle B—Geothermal Energy 

* * * * * * * 
SEC. 612. DEFINITIONS. 

For purposes of this subtitle: 
ø(1) ENGINEERED.—When referring to enhanced geothermal 

systems, the term ‘‘engineered’’ means subjected to interven-
tion, including intervention to address one or more of the fol-
lowing issues: 

ø(A) Lack of effective permeability or porosity or open 
fracture connectivity within the reservoir. 

ø(B) Insufficient contained geofluid in the reservoir. 
ø(C) A low average geothermal gradient, which neces-

sitates deeper drilling.¿ 
(1) ENGINEERED.—When referring to enhanced geothermal 

systems, the term ‘‘engineered’’ means designed to access sub-
surface heat, including stimulation and nonstimulation tech-
nologies to address one or more of the following issues: 
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(A) Lack of effective permeability, porosity or open frac-
ture connectivity within the heat reservoir. 

(B) Insufficient contained geofluid in the heat reservoir. 
(C) A low average geothermal gradient which necessitates 

deeper drilling, or the use of alternative heat sources or 
heat generation processes. 

(2) ELIGIBLE ENTITY.—The term ‘eligible entity’ means any of 
the following entities: 

(A) An institution of higher education. 
(B) A National laboratory. 
(C) A Federal research agency. 
(D) A State research agency. 
(E) A nonprofit research organization. 
(F) An industrial entity. 
(G) A consortium of 2 or more entities described in sub-

paragraphs (A) through (F). 
ø(2)¿ (3) ENHANCED GEOTHERMAL SYSTEMS.—The term ‘‘en-

hanced geothermal systems’’ means geothermal reservoir sys-
tems that are engineered, as opposed to occurring naturally. 

ø(3)¿ (4) GEOFLUID.—The term ‘‘geofluid’’ means any fluid 
used to extract thermal energy from the Earth which is trans-
ported to the surface for direct use or electric power genera-
tion, except that such term shall not include oil or natural gas. 

ø(4)¿ (5) GEOPRESSURED RESOURCES.—The term 
‘‘geopressured resources’’ mean geothermal deposits found in 
sedimentary rocks under higher than normal pressure and 
saturated with gas or methane. 

ø(5)¿ (6) GEOTHERMAL.—The term ‘‘geothermal’’ refers to 
heat energy stored in the Earth’s crust that can be accessed for 
direct use or electric power generation. 

ø(6)¿ (7) HYDROTHERMAL.—The term ‘‘hydrothermal’’ refers 
to naturally occurring subsurface reservoirs of hot water or 
steam. 

ø(7)¿ (8) SYSTEMS APPROACH.—The term ‘‘systems approach’’ 
means an approach to solving problems or designing systems 
that attempts to optimize the performance of the overall sys-
tem, rather than a particular component of the system. 

øSEC. 613. HYDROTHERMAL RESEARCH AND DEVELOPMENT. 
ø(a) IN GENERAL.—The Secretary shall support programs of re-

search, development, demonstration, and commercial application to 
expand the use of geothermal energy production from hydrothermal 
systems, including the programs described in subsection (b). 

ø(b) PROGRAMS.— 
ø(1) ADVANCED HYDROTHERMAL RESOURCE TOOLS.—The Sec-

retary, in consultation with other appropriate agencies, shall 
support a program to develop advanced geophysical, geo-
chemical, and geologic tools to assist in locating hidden hydro-
thermal resources, and to increase the reliability of site charac-
terization before, during, and after initial drilling. The pro-
gram shall develop new prospecting techniques to assist in 
prioritization of targets for characterization. The program shall 
include a field component. 

ø(2) INDUSTRY COUPLED EXPLORATORY DRILLING.—The Sec-
retary shall support a program of cost-shared field demonstra-
tion programs, to be pursued, simultaneously and independ-
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ently, in collaboration with industry partners, for the dem-
onstration of advanced technologies and techniques of siting 
and exploratory drilling for undiscovered resources in a variety 
of geologic settings. The program shall include incentives to en-
courage the use of advanced technologies and techniques. 

øSEC. 614. GENERAL GEOTHERMAL SYSTEMS RESEARCH AND DEVEL-
OPMENT. 

ø(a) SUBSURFACE COMPONENTS AND SYSTEMS.—The Secretary 
shall support a program of research, development, demonstration, 
and commercial application of components and systems capable of 
withstanding extreme geothermal environments and necessary to 
cost-effectively develop, produce, and monitor geothermal reservoirs 
and produce geothermal energy. These components and systems 
shall include advanced casing systems (expandable tubular casing, 
low-clearance casing designs, and others), high-temperature ce-
ments, high-temperature submersible pumps, and high-tempera-
ture packers, as well as technologies for under-reaming, multilat-
eral completions, high-temperature and high-pressure logging, log-
ging while drilling, deep fracture stimulation, and reservoir system 
diagnostics. 

ø(b) RESERVOIR PERFORMANCE MODELING.—The Secretary shall 
support a program of research, development, demonstration, and 
commercial application of models of geothermal reservoir perform-
ance, with an emphasis on accurately modeling performance over 
time. Models shall be developed to assist both in the development 
of geothermal reservoirs and to more accurately account for stress- 
related effects in stimulated hydrothermal and enhanced geo-
thermal systems production environments. 

ø(c) ENVIRONMENTAL IMPACTS.—The Secretary shall— 
ø(1) support a program of research, development, demonstra-

tion, and commercial application of technologies and practices 
designed to mitigate or preclude potential adverse environ-
mental impacts of geothermal energy development, production 
or use, and seek to ensure that geothermal energy development 
is consistent with the highest practicable standards of environ-
mental stewardship; 

ø(2) in conjunction with the Assistant Administrator for Re-
search and Development at the Environmental Protection 
Agency, support a research program to identify potential envi-
ronmental impacts of geothermal energy development, produc-
tion, and use, and ensure that the program described in para-
graph (1) addresses such impacts, including effects on ground-
water and local hydrology; and 

ø(3) support a program of research to compare the potential 
environmental impacts identified as part of the development, 
production, and use of geothermal energy with the potential 
emission reductions of greenhouse gases gained by geothermal 
energy development, production, and use. 

øSEC. 615. ENHANCED GEOTHERMAL SYSTEMS RESEARCH AND DE-
VELOPMENT. 

ø(a) IN GENERAL.—The Secretary shall support a program of re-
search, development, demonstration, and commercial application 
for enhanced geothermal systems, including the programs de-
scribed in subsection (b). 

ø(b) PROGRAMS.— 

VerDate Sep 11 2014 01:28 Sep 20, 2020 Jkt 099006 PO 00000 Frm 00017 Fmt 6659 Sfmt 6601 E:\HR\OC\HR500P1.XXX HR500P1S
S

pe
nc

er
 o

n 
D

S
K

12
6Q

N
23

P
R

O
D

 w
ith

 R
E

P
O

R
T

S



18 

ø(1) ENHANCED GEOTHERMAL SYSTEMS TECHNOLOGIES.—The 
Secretary shall support a program of research, development, 
demonstration, and commercial application of the technologies 
and knowledge necessary for enhanced geothermal systems to 
advance to a state of commercial readiness, including advances 
in— 

ø(A) reservoir stimulation; 
ø(B) reservoir characterization, monitoring, and mod-

eling; 
ø(C) stress mapping; 
ø(D) tracer development; 
ø(E) three-dimensional tomography; and 
ø(F) understanding seismic effects of reservoir engineer-

ing and stimulation. 
ø(2) ENHANCED GEOTHERMAL SYSTEMS RESERVOIR STIMULA-

TION.— 
ø(A) PROGRAM.—In collaboration with industry partners, 

the Secretary shall support a program of research, devel-
opment, and demonstration of enhanced geothermal sys-
tems reservoir stimulation technologies and techniques. A 
minimum of 4 sites shall be selected in locations that show 
particular promise for enhanced geothermal systems devel-
opment. Each site shall— 

ø(i) represent a different class of subsurface geologic 
environments; and 

ø(ii) take advantage of an existing site where sub-
surface characterization has been conducted or exist-
ing drill holes can be utilized, if possible. 

ø(B) CONSIDERATION OF EXISTING SITE.—The Desert 
Peak, Nevada, site, where a Department of Energy and in-
dustry cooperative enhanced geothermal systems project is 
already underway, may be considered for inclusion among 
the sites selected under subparagraph (A).¿ 

SEC. 613. HYDROTHERMAL RESEARCH AND DEVELOPMENT. 
(a) IN GENERAL.—The Secretary shall carry out a program of re-

search, development, demonstration, and commercial application for 
geothermal energy production from hydrothermal systems. 

(b) PROGRAMS.—The program authorized in subsection (a) shall 
include the following: 

(1) ADVANCED HYDROTHERMAL RESOURCE TOOLS.—The re-
search and development of advanced geologic tools to assist in 
locating hydrothermal resources, and to increase the reliability 
of site characterization, including the development of new imag-
ing and sensing technologies and techniques to assist in 
prioritization of targets for characterization; 

(2) EXPLORATORY DRILLING FOR GEOTHERMAL RESOURCES.— 
The demonstration of advanced technologies and techniques of 
siting and exploratory drilling for undiscovered resources in a 
variety of geologic settings, carried out in collaboration with in-
dustry partners that will assist in the acquisition of high qual-
ity data sets relevant for hydrothermal subsurface characteriza-
tion activities 
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SEC. 614. GENERAL GEOTHERMAL SYSTEMS RESEARCH AND DEVELOP-
MENT. 

(a) SUBSURFACE COMPONENTS AND SYSTEMS.—The Secretary 
shall support a program of research, development, demonstration, 
and commercial application of components and systems capable of 
withstanding geothermal environments and necessary to develop, 
produce, and monitor geothermal reservoirs and produce geothermal 
energy. 

(b) ENVIRONMENTAL IMPACTS.—The Secretary shall— 
(1) support a program of research, development, demonstra-

tion, and commercial application of technologies and practices 
designed to mitigate or preclude potential adverse environ-
mental impacts of geothermal energy development, production 
or use; and 

(2) support a research program to identify potential environ-
mental impacts, including induced seismicity, and environ-
mental benefits of geothermal energy development, production, 
and use, and ensure that the program described in paragraph 
(1) addresses such impacts, including water use and effects on 
groundwater and local hydrology; 

(3) support a program of research to compare the potential 
environmental impacts and environmental benefits identified as 
part of the development, production, and use of geothermal en-
ergy with the potential emission reductions of greenhouse gases 
gained by geothermal energy development, production, and use; 
and 

(4) in carrying out this section, the Secretary shall, to the 
maximum extent practicable, consult with relevant federal 
agencies, including the Environmental Protection Agency. 

(c) RESERVOIR THERMAL ENERGY STORAGE.—The Secretary shall 
support a program of research, development, and demonstration of 
reservoir thermal energy storage, emphasizing cost-effective improve-
ments through deep direct use engineering, design, and systems re-
search. 

(d) OIL AND GAS TECHNOLOGY TRANSFER INITIATIVE.— 
(1) IN GENERAL.—The Secretary shall support an initiative 

among the Office of Fossil Energy, the Office of Energy Effi-
ciency and Renewable Energy, and the private sector to re-
search, develop, and demonstrate relevant advanced tech-
nologies and operation techniques used in the oil and gas sector 
for use in geothermal energy development. 

(2) PRIORITIES.—In carrying out paragraph (1), the Secretary 
shall prioritize technologies with the greatest potential to sig-
nificantly increase the use and lower the cost of geothermal en-
ergy in the United States, including the cost and speed of geo-
thermal drilling surface technologies, and well construction. 

(e) COPRODUCTION OF GEOTHERMAL ENERGY AND MINERALS PRO-
DUCTION RESEARCH AND DEVELOPMENT INITIATIVE.— 

(1) IN GENERAL.—The Secretary shall carry out a research 
and development initiative under which the Secretary shall 
award grants to demonstrate the coproduction of critical min-
erals from geothermal resources. 

(2) REQUIREMENTS.—An award made under paragraph (1) 
shall— 
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(A) improve the cost effectiveness of removing minerals 
from geothermal brines as part of the coproduction process; 

(B) increase recovery rates of the targeted mineral com-
modity; 

(C) decrease water use and other environmental impacts, 
as determined by the Secretary; and 

(D) demonstrate a path to commercial viability. 
(f) FLEXIBLE OPERATIONS.—The Secretary shall support a re-

search initiative on flexible operation of geothermal power plants. 
(g) HYBRID ENERGY SYSTEMS.—The Secretary shall identify op-

portunities for joint research, development, and demonstration pro-
grams between geothermal systems and other energy generation or 
storage systems. 
SEC. 615. ENHANCED GEOTHERMAL SYSTEMS RESEARCH AND DEVEL-

OPMENT. 
(a) IN GENERAL.—The Secretary shall support a program of re-

search, development, demonstration, and commercial application for 
enhanced geothermal systems, including the programs described in 
subsection (b). 

(b) ENHANCED GEOTHERMAL SYSTEMS TECHNOLOGIES.—In col-
laboration with industry partners, institutions of higher education, 
and the national laboratories, the Secretary shall support a pro-
gram of research, development, demonstration, and commercial ap-
plication of the technologies to achieve higher efficiency and lower 
cost enhanced geothermal systems, including— 

(1) reservoir stimulation; 
(2) drilled, non-stimulated (e.g. closed-loop) reservoir tech-

nologies; 
(3) reservoir characterization, monitoring, and modeling and 

understanding of the surface area and volume of fractures; 
(4) stress and fracture mapping including real time moni-

toring and modeling; 
(5) tracer development; 
(6) three and four-dimensional seismic imaging and tomog-

raphy; 
(7) well placement and orientation; 
(8) long-term reservoir management; 
(9) drilling technologies, methods, and tools; 
(10) improved exploration tools; 
(11) zonal isolation; and 
(12) understanding induced seismicity risks from reservoir 

engineering and stimulation. 
(c) FRONTIER OBSERVATORY FOR RESEARCH IN GEOTHERMAL EN-

ERGY.—The Secretary shall support the establishment and construc-
tion of up to 3 field research sites, which shall each be known as 
a ‘‘Frontier Observatory for Research in Geothermal Energy’’ or 
‘‘FORGE’’ site to develop, test, and enhance techniques and tools for 
enhanced geothermal energy. 

(1) DUTIES.—The Secretary shall— 
(A) award grants in support of research and development 

projects focused on advanced monitoring technologies, new 
technologies and approaches for implementing multi-zone 
stimulations, nonstimulation techniques, and dynamic res-
ervoir modeling that incorporates all available high-fidelity 
characterization data; and 
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(B) seek opportunities to coordinate efforts and share in-
formation with domestic and international partners en-
gaged in research and development of geothermal systems 
and related technology, including coordination between 
FORGE sites. 

(2) SITE SELECTION.—Of the FORGE sites referred to in para-
graph (1), the Secretary shall— 

(A) consider applications through a competitive, merit-re-
viewed process, from National Laboratories, multi-institu-
tional collaborations, institutes of higher education and 
other appropriate entities best suited to provide national 
leadership on geothermal related issues and perform the 
duties enumerated under this subsection; and 

(B) prioritize existing field sites and facilities with capa-
bilities relevant to the duties enumerated under this sub-
section. 

(3) EXISTING FORGE SITES.—A FORGE site already in exist-
ence on the date of enactment of this Act may continue to re-
ceive support. 

(4) FUNDING.—Out of funds authorized to be appropriated 
under section 12 of the ‘‘Advanced Geothermal Research and 
Development Act of 2019’’, there shall be made available to the 
Secretary to carry out the FORGE activities under this para-
graph— 

(A) $45,000,000 for fiscal year 2021; 
(B) $55,000,000 for fiscal year 2022; 
(C) $65,000,000 for fiscal year 2023; 
(D) $70,000,000 for fiscal year 2024; and 
(E) $70,000,000 for fiscal year 2025. 

In carrying out this section, the Secretary shall consider the 
balance between funds dedicated to construction and operations 
and research activities to reflect the state of site development. 

(d) ENHANCED GEOTHERMAL SYSTEMS DEMONSTRATIONS.— 
(1) IN GENERAL.—Beginning on the date of enactment of the 

‘‘Advanced Geothermal Research and Development Act of 2019’’, 
the Secretary, in collaboration with industry partners, institu-
tions of higher education, and the national laboratories, shall 
support an initiative for demonstration of enhanced geothermal 
systems for power production or direct use. 

(2) PROJECTS.— 
(A) IN GENERAL.—Under the initiative described in para-

graph (1), demonstration projects shall be carried out in lo-
cations that are commercially viable for enhanced geo-
thermal systems development, while also considering envi-
ronmental impacts to the maximum extent practicable, as 
determined by the Secretary. 

(B) REQUIREMENTS.—Demonstration projects under sub-
paragraph (A) shall— 

(i) collectively demonstrate— 
(I) different geologic settings, such as hot sedi-

mentary aquifers, layered geologic systems, super-
critical systems, and basement rock systems; and 

(II) a variety of development techniques, includ-
ing open hole and cased hole completions, differing 
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well orientations, and stimulation and nonstimu-
lation mechanisms; and 

(ii) to the extent practicable, use existing sites where 
subsurface characterization or geothermal energy inte-
gration analysis has been conducted. 

(C) EASTERN DEMONSTRATION.—Not fewer than 1 of the 
demonstration projects carried out under subparagraph (A) 
shall be located an area east of the Mississippi that is suit-
able for enhanced geothermal demonstration for power, 
heat, or a combination of power and heat. 

* * * * * * * 
SEC. 616A. GEOTHERMAL HEAT PUMPS AND DIRECT USE RESEARCH 

AND DEVELOPMENT. 
(a) PURPOSES.—The purposes of this section are— 

(1) to improve the understanding of related earth sciences, 
components, processes, and systems used for geothermal heat 
pumps and the direct use of geothermal energy; and 

(2) to increase the energy efficiency, lower the cost, increase 
the use, and improve and demonstrate the effectiveness of geo-
thermal heat pumps and the direct use of geothermal energy. 

(b) DEFINITIONS.—In this section: 
(1) DIRECT USE OF GEOTHERMAL ENERGY.—The term ‘‘direct 

use of geothermal energy’’ means geothermal systems that use 
water directly or through a heat exchanger to provide— 

(A) heating and cooling to buildings, commercial dis-
tricts, residential communities, and large municipal, or in-
dustrial projects; or 

(B) heat required for industrial processes, agriculture, 
aquaculture, and other facilities. 

(2) ECONOMICALLY DISTRESSED AREA.—The term ‘‘economi-
cally distressed area’’ means an area described in section 301(a) 
of the Public Works and Economic Development Act of 1965 (42 
U.S.C. 3161(a)). 

(3) GEOTHERMAL HEAT PUMP.—The term ‘‘geothermal heat 
pump’’ means a system that provides heating and cooling by ex-
changing heat from shallow geology, groundwater, or surface 
water using— 

(A) a closed loop system, which transfers heat by way of 
buried or immersed pipes that contain a mix of water and 
working fluid; or 

(B) an open loop system, which circulates ground or sur-
face water directly into the building and returns the water 
to the same aquifer or surface water source. 

(c) PROGRAM.— 
(1) IN GENERAL.—The Secretary shall support within the Geo-

thermal Technologies Office a program of research, develop-
ment, and demonstration for geothermal heat pumps and the 
direct use of geothermal energy. 

(2) AREAS.—The program under paragraph (1) may include 
research, development, demonstration, and commercial applica-
tion of— 

(A) geothermal ground loop efficiency improvements, cost 
reductions, and improved installation and operations meth-
ods; 
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(B) the use of geothermal energy for building-scale energy 
storage; 

(C) the use of geothermal energy as a grid management 
resource or seasonal energy storage; 

(D) geothermal heat pump efficiency improvements; 
(E) the use of alternative fluids as a heat exchange me-

dium, such as hot water found in mines and mine shafts, 
graywater, or other fluids that may improve the economics 
of geothermal heat pumps; 

(F) heating of districts, neighborhoods, communities, 
large commercial or public buildings, and industrial and 
manufacturing facilities; 

(G) the use of low temperature groundwater for direct 
use; and 

(H) system integration of direct use with geothermal elec-
tricity production. 

(3) ENVIRONMENTAL IMPACTS.—In carrying out the program, 
the Secretary shall identify and mitigate potential environ-
mental impacts in accordance with section 614(c). 

(d) GRANTS.— 
(1) IN GENERAL.—The Secretary shall carry out the program 

established in subsection (c) by making grants available to 
State, local, and Tribal governments, institutions of higher edu-
cation, nonprofit entities, National Laboratories, utilities, and 
for-profit companies. 

(2) PRIORITY.—In making grants under this subsection, the 
Secretary may give priority to proposals that apply to large 
buildings, commercial districts, and residential communities 
that are located in economically distressed areas and areas that 
the Secretary determines to have high economic potential for 
geothermal district heating based on the report, ‘‘Geovision: 
Harnessing the Heat Beneath our Feet’’ published by the De-
partment in 2019, or a successor report. 

SEC. 617. COST SHARING AND PROPOSAL EVALUATION. 
(a) FEDERAL SHARE.—The Federal share of costs of projects fund-

ed under this subtitle shall be in accordance with section 988 of the 
Energy Policy Act of 2005. 

(b) ORGANIZATION AND ADMINISTRATION OF PROGRAMS.—Pro-
grams under this subtitle shall incorporate the following elements: 

(1) The Secretary shall coordinate with, and where appro-
priate may provide funds in furtherance of the purposes of this 
subtitle to, other Department of Energy research and develop-
ment programs focused on drilling, subsurface characteriza-
tion, and other related technologies. 

ø(2) In evaluating proposals, the Secretary shall give priority 
to proposals that demonstrate clear evidence of employing a 
systems approach.¿ 

ø(3)¿ (2) The Secretary shall coordinate and consult with the 
appropriate Federal land management agencies in selecting 
proposals for funding under this subtitle. 

ø(4)¿ (3) Nothing in this subtitle shall be construed to alter 
or affect any law relating to the management or protection of 
Federal lands. 
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øSEC. 618. CENTER FOR GEOTHERMAL TECHNOLOGY TRANSFER. 
ø(a) IN GENERAL.—The Secretary shall award to an institution of 

higher education (or consortium thereof) a grant to establish a Cen-
ter for Geothermal Technology Transfer (referred to in this section 
as the ‘‘Center’’). 

ø(b) DUTIES.—The Center shall— 
ø(1) serve as an information clearinghouse for the geo-

thermal industry by collecting and disseminating information 
on best practices in all areas relating to developing and uti-
lizing geothermal resources; 

ø(2) make data collected by the Center available to the pub-
lic; and 

ø(3) seek opportunities to coordinate efforts and share infor-
mation with domestic and international partners engaged in 
research and development of geothermal systems and related 
technology. 

ø(c) SELECTION CRITERIA.—In awarding the grant under sub-
section (a) the Secretary shall select an institution of higher edu-
cation (or consortium thereof) best suited to provide national lead-
ership on geothermal related issues and perform the duties enu-
merated under subsection (b). 

ø(d) DURATION OF GRANT.—A grant made under subsection (a)— 
ø(1) shall be for an initial period of 5 years; and 
ø(2) may be renewed for additional 5-year periods on the 

basis of— 
ø(A) satisfactory performance in meeting the duties out-

lined in subsection (b); and 
ø(B) any other requirements specified by the Secretary. 

øSEC. 619. GEOPOWERING AMERICA. 
øThe Secretary shall expand the Department of Energy’s 

GeoPowering the West program to extend its geothermal tech-
nology transfer activities throughout the entire United States. The 
program shall be renamed ‘‘GeoPowering America’’. The program 
shall continue to be based in the Department of Energy office in 
Golden, Colorado. 
øSEC. 620. EDUCATIONAL PILOT PROGRAM. 

øThe Secretary shall seek to award grant funding, on a competi-
tive basis, to an institution of higher education for a geothermal- 
powered energy generation facility on the institution’s campus. The 
purpose of the facility shall be to provide electricity and space heat-
ing. The facility shall also serve as an educational resource to stu-
dents in relevant fields of study, and the data generated by the fa-
cility shall be available to students and the general public. The 
total funding award shall not exceed $2,000,000. 
øSEC. 621. REPORTS. 

ø(a) REPORTS ON ADVANCED USES OF GEOTHERMAL ENERGY.— 
Not later than 3 years and 5 years after the date of enactment of 
this Act, the Secretary shall report to the Committee on Science 
and Technology of the House of Representatives and the Committee 
on Energy and Natural Resources of the Senate on advanced con-
cepts and technologies to maximize the geothermal resource poten-
tial of the United States. The reports shall include— 

ø(1) the use of carbon dioxide as an alternative geofluid with 
potential carbon sequestration benefits; 
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ø(2) mineral recovery from geofluids; 
ø(3) use of geothermal energy to produce hydrogen; 
ø(4) use of geothermal energy to produce biofuels; 
ø(5) use of geothermal heat for oil recovery from oil shales 

and tar sands; and 
ø(6) other advanced geothermal technologies, including ad-

vanced drilling technologies and advanced power conversion 
technologies. 

ø(b) PROGRESS REPORTS.—(1) Not later than 36 months after the 
date of enactment of this Act, the Secretary shall submit to the 
Committee on Science and Technology of the House of Representa-
tives and the Committee on Energy and Natural Resources of the 
Senate an interim report describing the progress made under this 
subtitle. At the end of 60 months, the Secretary shall submit to 
Congress a report on the results of projects undertaken under this 
subtitle and other such information the Secretary considers appro-
priate. 

ø(2) As necessary, the Secretary shall report to the Congress on 
any legal, regulatory, or other barriers encountered that hinder 
economic development of these resources, and provide recommenda-
tions on legislative or other actions needed to address such impedi-
ments.¿ 

SEC. 618. ADVANCED GEOTHERMAL COMPUTING AND DATA SCIENCE 
RESEARCH AND DEVELOPMENT. 

(a) IN GENERAL.—The Secretary shall carry out a program of re-
search and development of advanced computing and data science 
tools for geothermal energy. 

(b) PROGRAMS.—The program authorized in subsection (a) shall 
include the following: 

(1) ADVANCED COMPUTING FOR GEOTHERMAL SYSTEMS TECH-
NOLOGIES.—Research, development, and demonstration of tech-
nologies to develop advanced data, machine learning, artificial 
intelligence, and related computing tools to assist in locating 
geothermal resources, to increase the reliability of site charac-
terization, to increase the rate and efficiency of drilling, to im-
prove induced seismicity mitigation, and to support enhanced 
geothermal systems technologies. 

(2) GEOTHERMAL SYSTEMS RESERVOIR MODELING.—Research, 
development, and demonstration of models of geothermal res-
ervoir performance and enhanced geothermal systems reservoir 
stimulation technologies and techniques, with an emphasis on 
accurately modeling fluid and heat flow, permeability evolution, 
geomechanics, geochemistry, seismicity, and operational per-
formance over time, including collaboration with industry and 
field validation. 

(c) COORDINATION.—In carrying out these programs, the Secretary 
shall ensure coordination and consultation with the Department of 
Energy’s Office of Science. The Secretary shall ensure, to the max-
imum extent practicable, coordination of these activities with the 
Department of Energy National Laboratories, institutes of higher 
education, and the private sector. 
SEC. 619. GEOTHERMAL WORKFORCE DEVELOPMENT. 

The Secretary shall support the development of a geothermal en-
ergy workforce through a program that— 

VerDate Sep 11 2014 01:28 Sep 20, 2020 Jkt 099006 PO 00000 Frm 00025 Fmt 6659 Sfmt 6603 E:\HR\OC\HR500P1.XXX HR500P1S
S

pe
nc

er
 o

n 
D

S
K

12
6Q

N
23

P
R

O
D

 w
ith

 R
E

P
O

R
T

S



26 

(1) facilitates collaboration between university students and 
researchers at the national laboratories; and 

(2) prioritizes science in areas relevant to the mission of the 
Department through the application of geothermal energy tools 
and technologies. 

SEC. 621. ORGANIZATION AND ADMINISTRATION OF PROGRAMS. 
(a) EDUCATION AND OUTREACH.—In carrying out the activities de-

scribed in this subtitle, the Secretary shall support education and 
outreach activities to disseminate information on geothermal energy 
technologies and the geothermal energy workforce, including activi-
ties at the Frontier Observatory for Research in Geothermal Energy 
site(s). 

(b) TECHNICAL ASSISTANCE.—In carrying out this subtitle, the 
Secretary shall also conduct technical assistance and analysis ac-
tivities with eligible entities for the purpose of supporting the com-
mercial application of advances in geothermal energy systems devel-
opment and operations, which may include activities that support 
expanding access to advanced geothermal energy technologies for 
rural, Tribal, and low-income communities. 

(c) REPORT.—Every 5 years after the date of enactment of Ad-
vanced Geothermal Research and Development Act of 2019, the Sec-
retary shall report to the Committee on Science and Technology of 
the House of Representatives and the Committee on Energy and 
Natural Resources of the Senate on advanced concepts and tech-
nologies to maximize the geothermal resource potential of the United 
States. 

(d) PROGRESS REPORTS.—Not later than 1 year after the date of 
enactment of the ‘‘Advanced Geothermal Research and Development 
Act of 2019’’, and every 2 years thereafter, the Secretary shall sub-
mit to the Committee on Science and Technology of the House of 
Representatives and the Committee on Energy and Natural Re-
sources of the Senate a report on the results of projects undertaken 
under this part and other such information the Secretary considers 
appropriate. 

* * * * * * * 
øSEC. 623. AUTHORIZATION OF APPROPRIATIONS. 

øThere are authorized to be appropriated to the Secretary to 
carry out this subtitle $90,000,000 for each of the fiscal years 2008 
through 2012, of which $10,000,000 for each fiscal year shall be for 
carrying out section 616. There are also authorized to be appro-
priated to the Secretary for the Intermountain West Geothermal 
Consortium $5,000,000 for each of the fiscal years 2008 through 
2012.¿ 

SEC. 623. AUTHORIZATION OF APPROPRIATIONS. 
There are authorized to be appropriated to the Secretary to carry 

out the programs under the ‘‘Advanced Geothermal Research and 
Development Act of 2019’’— 

(1) $121,375,000 for fiscal year 2021; 
(2) $132,750,000 for fiscal year 2022; 
(3) $144,125,000 for fiscal year 2023; 
(4) $150,500,000 for fiscal year 2024; and 
(5) $151,875,000 for fiscal year 2025. 
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SEC. 624. INTERNATIONAL GEOTHERMAL ENERGY DEVELOPMENT. 
ø(a) IN GENERAL.—The Secretary of Energy, in coordination with 

other appropriate Federal and multilateral agencies (including the 
United States Agency for International Development) shall support 
international collaborative efforts to promote the research, develop-
ment, and deployment of geothermal technologies used to develop 
hydrothermal and enhanced geothermal system resources, includ-
ing as partners (as appropriate) the African Rift Geothermal Devel-
opment Facility, Australia, China, France, the Republic of Iceland, 
India, Japan, and the United Kingdom.¿ 

(a) IN GENERAL.—The Secretary of Energy, in coordination with 
other appropriate Federal and multilateral agencies (including the 
United States Agency for International Development) shall support 
collaborative efforts with international partners to promote the re-
search, development, and demonstration of geothermal technologies 
used to develop hydrothermal and enhanced geothermal system re-
sources. 

(b) UNITED STATES TRADE AND DEVELOPMENT AGENCY.—The Di-
rector of the United States Trade and Development Agency may— 

(1) encourage participation by United States firms in actions 
taken to carry out subsection (a); and 

(2) provide grants and other financial support for feasibility 
and resource assessment studies conducted in, or intended to 
benefit, less developed countries. 

ø(c) AUTHORIZATION OF APPROPRIATIONS.—There are authorized 
to be appropriated to carry out this section $5,000,000 for each of 
fiscal years 2008 through 2012.¿ 

SEC. 625. HIGH COST REGION GEOTHERMAL ENERGY GRANT PRO-
GRAM. 

(a) DEFINITIONS.—In this section: 
(1) ELIGIBLE ENTITY.—The term ‘‘eligible entity’’ means— 

(A) a utility; 
(B) an electric cooperative; 
(C) a State; 
(D) a political subdivision of a State; 
(E) an Indian tribe; or 
(F) a Native corporation. 

(2) HIGH-COST REGION.—The term ‘‘high-cost region’’ means 
a region in which the average cost of electrical power or heat 
exceeds 150 percent of the national average retail cost, as de-
termined by the Secretary. 

(b) PROGRAM.—The Secretary shall use amounts made available 
to carry out this section to make grants to eligible entities for ac-
tivities described in subsection (c). 

(c) ELIGIBLE ACTIVITIES.—An eligible entity may use grant funds 
under this section, with respect to a geothermal energy project in 
a high-cost region, only— 

(1) to conduct a feasibility study, including a study of explo-
ration, geochemical testing, geomagnetic surveys, geologic in-
formation gathering, baseline environmental studies, well drill-
ing, resource characterization, permitting, and economic anal-
ysis; 

(2) for design and engineering costs, relating to the project; 
and 
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(3) to demonstrate and promote commercial application of 
technologies related to geothermal energy as part of the 
project. 

(d) COST SHARING.—The cost-sharing requirements of section 988 
of the Energy Policy Act of 2005 (42 U.S.C. 16352) shall apply to 
any project carried out under this section. 

ø(e) AUTHORIZATION OF APPROPRIATIONS.—There are authorized 
to be appropriated such sums as are necessary to carry out this 
section.¿ 

(e) AUTHORIZATION OF APPROPRIATIONS.—Out of funds authorized 
under section 12 of the ‘‘Advanced Geothermal Research and Devel-
opment Act of 2019’’, there is authorized to be appropriated to carry 
out this section $5,000,000 for each of fiscal years 2021 through 
2025. 

* * * * * * * 
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