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ABOUT THIS REPORT  

This paper was produced by the Clean Energy States Alliance (CESA) in response to 

requests from CESA Member states for information about networked geothermal. 

The paper seeks to present clear, plain-English information about the topic for 

state energy agencies, their legislative counterparts, and other stakeholders.   
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information, you should consider the appropriateness of the information to your 
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thorough analysis of facts and the law. The document is not intended to provide 

legal or technical advice.  
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Introduction 

Networked geothermal—also referred to as “ambient loop systems,” “community 

geothermal,” or “fifth generation district heating & cooling,” among other terms —

is gaining attention among states, utilities, and local governments across the 

United States. Several gas utilities are piloting projects; many states—including 

Colorado, Massachusetts, Minnesota, and New York—have authorized or required 

pilot programs, and federal funding has supported early demonstrations.1, 2 

Networked geothermal raises new policy, regulatory, financing, and equity 

questions. This paper presents plain-English answers to foundational questions 

about networked geothermal. It is intended to support early understanding and 

decision-making for members of the Clean Energy States Alliance (CESA) and other 

state officials. It does not provide engineering specifications or legal advice. 

Rather, it outlines what is known, what remains uncertain, and what questions 

states may wish to consider. 

What is networked geothermal? 

Networked geothermal is one form of a broader category of systems known as 

thermal energy networks (TENs). TENs use shared infrastructure to move heat 

between buildings and local thermal energy sources. These sources can include the 

ground (via boreholes), wastewater systems, surface water, or waste heat from 

buildings, data centers, or industrial processes. 

Networked geothermal refers specifically to TENs that use the ground—typically 

through distributed borefields or ground heat exchangers—as a primary thermal 

energy source and sink. In these systems, multiple buildings are connected through 

a shared loop that exchanges heat with the earth, often using ambient-

temperature distribution. 

At its core, the system consists of: 

• A network of underground pipes filled with water or a water-antifreeze 

solution 

• Boreholes or trenches that exchange heat with the earth (and in some 

systems, additional thermal sources such as wastewater, surface water, or 

waste heat from buildings or industrial processes) 

• Heat pumps inside each connected building 
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Unlike traditional ground-

source heat pumps, which 

serve a single building with 

dedicated boreholes, 

networked geothermal shares 

the underground infrastructure 

across multiple buildings. This 

shared system can improve 

efficiency by allowing heating 

and cooling loads to balance 

across buildings. 

Networked geothermal differs from conventional district energy systems in that it 

typically operates at ambient or near-ambient temperatures, rather than 

distributing steam or high-temperature hot water from a central plant. Each 

building uses its own heat pump to raise or lower temperatures as needed.3 

 

What problems does networked geothermal solve? 

Decarbonizing heating and cooling 

Space and water heating account for a significant portion of building-sector 

emissions in most states.4 Electrification through heat pumps is a key strategy for 

reducing these emissions.  

Networked geothermal systems provide heating and cooling using electrically 

powered heat pumps that exchange heat with the ground rather than burning 

fossil fuels. Because these systems do not rely on on-site combustion, they can 

significantly reduce direct emissions from buildings. When paired with increasingly 

clean electric grids, geothermal heat pump systems can provide low-carbon 

heating and cooling over time.5 

By enabling multiple buildings to share underground thermal infrastructure, 

networked geothermal can also make ground-source heating and cooling 

accessible in places where individual building systems may be difficult or 

expensive to install.6 

 

Geothermal pipe coils at the bottom of a trench. 
 Credit: BanksPhotos/iStock. 
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Reducing peak demand 

Because underground temperatures are relatively stable year-round, ground-

source systems can reduce peak winter electric demand compared to air-source 

heat pumps. They can also reduce cooling loads in hot climates compared to 

conventional air conditioning systems, due to higher system efficiency, and 

decrease the load compared to air conditioning. In cold climates, this may mitigate 

strain on electric systems during extreme weather events. In fact, geothermal 

networks are the most efficient technology available for heating and cooling 

homes; installing them at scale will flatten peak demand and decrease the amount 

of the electric buildout.7  

Resilience 

Networked geothermal infrastructure is largely underground and modular. While 

heat pumps still require electricity, the absence of on-site fuel combustion and the 

distributed nature of the system may enhance resilience compared to centralized 

fossil-fuel heating systems. 

Cost stability 

Geothermal systems eliminate exposure to fuel price volatility. Although electricity 

prices vary, the long-lasting underground infrastructure (50 years or more) can 

provide relatively stable heating costs over decades.8 

Economic development 

Installation of borefields and piping requires skilled labor, including drilling, 

trenching, and pipe installation. These activities overlap with gas utility workforce 

skills, presenting workforce transition opportunities for individuals and 

communities during a transition away from gas infrastructure.9 
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What does a networked geothermal system look like? 

Figure 1. Example of a networked geothermal system. 

In a networked geothermal system, multiple buildings are connected through a shared underground loop that 
exchanges heat with the ground. Each building uses its own heat pumps to provide heating and cooling. 
Source: Home Energy Efficiency Team (HEET), “Definition of Geothermal Networks.” 

A typical networked geothermal system includes: 

1. Borefield or trench network – vertical or horizontal loops exchange heat 

with the ground 

2. Distribution piping – a closed-loop pipe network connects multiple 

buildings 

3. Energy transfer stations – interface points between the loop and buildings 

4. Building-level heat pumps – provide heating and cooling inside structures 
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Figure 2. Components of a geothermal district heating and cooling system.   

This image shows the primary components of a geothermal district heating and cooling system: an energy 
station and underground pipes connecting multiple buildings within a shared system. Traditional geothermal 
district energy systems often include a central energy plant that distributes heating and cooling through a pipe 
network. In contrast, networked geothermal (ambient loop) systems rely primarily on distributed ground-source 
heat pumps in connected buildings, though they may still include central equipment for circulation and system 
balancing. Source: U.S. Department of Energy.  

Many systems operate as “ambient temperature loops”, circulating water between 

50°F and 80°F, but sometimes across broader ranges depending on system design. 

Buildings exchange heat with the loop, and the loop exchanges heat with the 

ground as needed.10 Although this is the most common model for modern 

geothermal networks, other configurations exist. Some systems operate as low-

temperature district systems, where the network distributes slightly warmer water 

and building-level heat pumps require less temperature lift. Others use a central-

plant model, where heat is extracted from the ground or another source at a 

central facility and distributed to buildings at higher temperatures, often without 

requiring heat pumps in each building. Systems can range from campus-scale to 

neighborhood installations involving dozens or hundreds of buildings. 

Although there are still relatively few completed networked geothermal systems in 

the US, a growing number of projects are underway or in operation. For example, 

Framingham, Massachusetts is home to one of the first utility-led geothermal 

network pilots, developed by Eversource Energy, which connects multiple buildings 

through a shared ground loop.11 It includes 140 retrofitted buildings, and an 

upcoming expansion will double the network’s size. In Ithaca, New York, Cornell 

University is advancing a large-scale, networked geothermal “Earth Source Heat” 
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system that will use deep geothermal wells to provide district heating and cooling 

to campus buildings.12 Carbondale, Colorado is advancing a community-scale 

networked geothermal system serving affordable housing and civic buildings, with 

on-site drilling and system testing already completed as part of a U.S. Department 

of Energy–supported project.13 These and other early projects are helping to inform 

system design, cost, and regulatory approaches for broader deployment. 

 

Where does networked geothermal make the most 

sense? 

Networked geothermal is not well suited to all locations. It may be most cost-

effective in: 

• New developments where trenching can be coordinated with construction 

• Campuses (universities, hospitals, schools) 

• Dense neighborhoods with diverse heating and cooling loads 

• Areas facing gas infrastructure replacement 

• Facilities with non-borehole thermal sources such as data centers, 

wastewater treatment facilities, or ice rinks 

Urban density can improve economics by reducing pipe length per building, but 

siting borefields in dense urban cores can present challenges. Suburban settings 

may offer more land flexibility. However, urban environments provide many other 

sources of thermal energy, such as wastewater sewer recovery or waste heat from 

a data center or other cooling dominant building, as noted above. 

Geological conditions and groundwater regulations influence feasibility.14 Site-

specific feasibility studies remain essential. 

Bedrock Energy CEO Joselyn Lai, 

wearing a safety vest, gestures while 

explaining thermal energy network 

design to Colorado Governor Jared 

Polis. They stand beside an earthen 

trench at the construction site of the 

Town of Hayden Northwest Colorado 

Business Park Geothermal Project, 

with the Hayden Coal-Fired Power 

Plant and rolling hills in the 

background. Credit: Bryce Carter, 

Colorado Energy Office. 
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How much does networked geothermal cost? 

Costs vary widely depending on geology, scale, density, labor, and regulatory 

context. Upfront capital costs are typically higher than for conventional heating 

and cooling systems because networked geothermal includes underground 

infrastructure providing the generation and the distribution of thermal energy on 

site. However, ground loops can last 50 years or more, significantly longer than 

most building HVAC equipment.15 

Lifecycle cost comparisons remain limited due to the early stage of deployment. 

Overall, ground source heat pumps last significantly longer than air source heat 

pumps due to absence of outdoor components and lower environmental 

degradation.16 The front-of-meter infrastructure is typically guaranteed to last 

decades. Several pilot projects suggest long-term cost competitiveness when fuel 

price volatility and avoided gas infrastructure investments are considered.17 Costs 

are expected to decline as experience with geothermal networks increases. 

Cost recovery approaches include: 

• Utility rate-basing 

• Special assessment districts 

• Service subscription fees 

• Campus capital financing 

• Federal investment tax credits of 30-50% for projects using prevailing wage 

and apprentices 

More data from pilot projects will be necessary to determine typical cost ranges. 

Who owns and operates networked geothermal 

systems? 

Ownership models include: 

• Utilities (gas and/or electric), including municipal or community-owned 

systems 

• Campus-owned systems 

• Public-private partnerships 

Ownership structure influences financing, risk allocation, and regulatory oversight. 

Several states, including Colorado, Minnesota, and New York, have passed state 

climate legislation that allows or requires utilities to pilot networked geothermal 

systems.18 
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What role can utilities play? 

Utilities may: 

• Plan and build thermal networks 

• Integrate geothermal into long-term gas transition planning 

• Finance infrastructure through regulated rates 

• Provide customer service and billing 

For example, utilities in states such as Massachusetts and New York are piloting 

geothermal network projects as part of broader strategies to transition gas 

infrastructure and meet climate goals. 

Some regulators are evaluating networked geothermal as potential “non-pipeline 

alternatives” where gas infrastructure would otherwise require replacement.19  

Other key questions include cost allocation, consumer protections, and regulatory 

classification (i.e., how the system is legally categorized within state utility law, 

which determines which regulator oversees it and which rules apply). 

Borehole drilling for a networked geothermal project in Framingham, MA. Credit: Eversource Energy. 
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What policy and regulatory issues do states need to 

understand? 

Networked geothermal raises several regulatory questions: 

• Should thermal networks be regulated like gas or electric utilities? 

• How should rates be structured? 

• What consumer protections apply? 

• How are costs allocated between participants and non-participants? 

Because these systems do not fit neatly into existing utility frameworks, statutory 

clarification may be required. 

A key regulatory issue is utilities’ “obligation to serve”—the legal requirement that 

gas utilities provide service to customers in their territory. Networked geothermal 

and other thermal energy networks challenge this framework by offering a 

pathway to replace gas service altogether. 

For example, California’s SB 1221 establishes neighborhood-scale decarbonization 

pilots and allows utilities to be relieved of their obligation to provide gas service in 

a project area if adequate replacement energy service is available. The law also 

allows projects to proceed if a supermajority (approximately two-thirds) of 

affected customers or property owners agree, helping address the challenge of 

customer consent in network-scale transitions.20 

How can states support early projects and pilots? 

State energy agencies can play an important role in supporting early exploration 

and deployment of networked geothermal systems. One of the most common early 

steps is to fund feasibility and planning studies, which can take several forms. 

States may support statewide or regional assessments that evaluate where 

geothermal networks could be most viable. These studies can analyze factors such 

as building density, heating demand, geology, and existing energy infrastructure. 

Some analyses also identify locations where aging gas pipelines may need 

replacement, which could present opportunities to consider thermal networks as 

alternatives.21 

States can also fund site-specific feasibility studies that evaluate whether a 

particular neighborhood, campus, or building cluster is suitable for a geothermal 
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network. These studies typically assess local geology, building heating and cooling 

loads, infrastructure layout, and estimated project costs. 

In some cases, state energy agencies conduct these analyses themselves or 

through consultants. In other cases, states provide grants to municipalities, 

utilities, housing authorities, or community organizations to conduct feasibility 

studies for potential projects in their jurisdictions. 

These studies help communities and policymakers better understand where 

networked geothermal may be technically and economically viable before 

committing to project development. 

Beyond feasibility studies, states may also support early projects by: 

• Providing grants or low-interest financing for pilot installations 

• Convening utilities, municipalities, and developers 

• Incorporating geothermal networks into broader building decarbonization 

strategies 

• Supporting data collection from pilot projects to inform future policy 

decisions 

• Leading by example through installation of geothermal networks at state-

owned facilities  

A geothermal pipeline is installed beneath a road in Framingham, MA. Credit: Eversource Energy. 
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How can networked geothermal advance equity and 

affordability goals? 

States may incorporate geothermal into affordable housing developments, target 

high energy burden communities, and ensure transparent pricing structures. 

If a network is utility-owned, regulators must consider cost allocation impacts on 

non-participating customers. Equity outcomes will depend heavily on program 

design. 

What workforce considerations should states be aware 

of? 

Networked geothermal requires drilling 

contractors, pipefitters, HVAC technicians, 

and engineers. Workforce analyses suggest 

potential overlap with existing gas utility 

workforce skills, creating reskilling 

opportunities.22   States may consider training 

programs and certification pathways. 

Examples include: 

• Geothermal heat pump installer 

training programs, often offered 

through community colleges, technical 

schools, or industry organizations. 

• Drilling and ground heat exchanger 

installation training, which prepares 

workers to install borefields and 

underground piping. 

• Continuing education and certification programs such as those offered by 

the International Ground Source Heat Pump Association (IGSHPA) and the 

Geothermal Exchange Organization (GEO) for designers, installers, and 

inspectors. 

• Apprenticeship and workforce transition programs that help gas utility 

workers and HVAC technicians gain skills relevant to geothermal and heat 

pump systems. 

 

 

Utility pipefitters on the job in Framingham, 
Massachusetts. Credit: Eversource Energy. 
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Do geothermal networks qualify for federal tax credits? 

Often, yes. But eligibility depends on who owns the system, how it is structured, 

and which parts of the system qualify as eligible ‘energy property’ under federal 

tax law. 

Components that are commonly considered eligible include ground-source heat 

pumps installed in buildings and ground heat exchangers, such as boreholes and 

loop fields that exchange heat with the earth. Eligibility may be less clear for other 

parts of a networked geothermal system, such as shared underground distribution 

piping that connects multiple buildings, energy transfer stations or interconnection 

equipment, and monitoring or control systems.23 

Several Inflation Reduction Act (IRA) provisions may apply to networked 

geothermal projects, including: 

• Section 48 (Investment Tax Credit, or ITC) 

• Section 45L (Energy Efficient Home Credit); set to expire in June 2026 

• Section 6417 (Direct Pay / Elective Pay) 

Ground-source heat pumps installed in homes have historically qualified for the 

Residential Clean Energy Credit under Internal Revenue Code §25D. However, 

recent federal legislation has significantly altered or eliminated this credit, and 

eligibility for residential geothermal incentives may be limited or no longer 

available depending on current law.24 State agencies and project developers should 

consult the most up-to-date IRS and Treasury guidance when evaluating eligibility, 

as federal tax policy in this area continues to evolve. 

Building-level heat pumps 

Commercial and multifamily building systems generally qualify under the 

Investment Tax Credit (ITC) in IRC §48. This portion of eligibility is well 

established. The base credit is 6%, increasing to 30% if prevailing wage and 

apprenticeship requirements are met. Bonus credits may apply for domestic 

content or energy community siting.  

Shared loop infrastructure 

A more complex question is whether shared underground loop fields and 

distribution piping qualify when serving multiple buildings. Section 48 includes 

equipment that “uses the ground or ground water as a thermal energy source” for 

heating or cooling. Boreholes and loop fields are generally understood to qualify 
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when tied to a building-level system. However, existing IRS guidance addressing 

geothermal heat pump eligibility under Sections 25D has primarily focused on 

property installed to serve individual buildings and does not specifically address 

multi-building ambient thermal networks.25 

Utilities and public entities 

Investor-owned utilities may claim the ITC for qualifying property under §48, 

subject to normalization and regulatory cost-recovery rules. Public entities 

(including municipalities, school districts, and state agencies) may use “direct pay” 

under §6417 to receive a Treasury payment equal to the value of certain credits.26 

This provision is especially important for publicly owned geothermal networks. 

 

Conclusion 

Networked geothermal represents a promising, but still emerging, approach to 

decarbonizing heating and cooling at scale. By leveraging shared infrastructure 

and the thermal properties of the ground, these systems can reduce emissions, 

improve energy efficiency, and provide long-term cost stability. At the same time, 

they raise important questions around cost, ownership, regulation, and equity that 

states are only beginning to address. Early pilot projects and policy efforts are 

helping to build a clearer understanding of where and how these systems can 

succeed. For state energy agencies, the near-term opportunity is to support 

continued learning—through feasibility studies, pilot programs, and stakeholder 

engagement—while laying the groundwork for regulatory and market structures 

that can enable broader deployment over time. 
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Additional resources 

Definition of Geothermal Networks (Home Energy Efficiency Team, 2023) 

Webpage. Provides a clear, accessible overview of what geothermal (thermal 

energy) networks are and how they function at a community scale. 

Geothermal Energy Networks Data Bank (Home Energy Efficiency Team, 2024) 

Dataset/mapping tool. Provides data and mapping of existing and planned 

geothermal network projects, including key characteristics and development 

status. 

A Definitional Taxonomy for (Geo)Thermal Energy Networks (Home Energy 

Efficiency Team, 2024) 
Report. Presents a structured framework for categorizing different types of thermal 

energy networks and clarifying terminology across the field. 

Geothermal Drilling Centers of Excellence (Geothermal Market Capacity Coalition, 

2024) 

Report. Examines workforce and infrastructure needs for scaling geothermal 

deployment, with a focus on expanding drilling capacity and training. 

Thermal Energy Networks (TENs) FAQ (Building Decarbonization Coalition, 2024) 

Webpage. Answers common questions about thermal energy networks, including 

how they work, their benefits, and key policy considerations. 

Thermal Energy Networks Legislative Guidebook (Building Decarbonization 

Coalition, 2025) 

Guidebook/report. Provides guidance for policymakers on designing legislation to 

support thermal energy networks, including examples from leading states. 

How to Develop a Thermal Energy Network Toolkit (Vermont Community Thermal 

Networks, 2024) 

Toolkit. Offers practical, step-by-step guidance for communities and developers on 

planning and implementing thermal energy network projects. 

U.S. Geothermal District Heating Systems and Funding Data (U.S. Department of 

Energy, 2020) 
Dataset. Compiles data on geothermal district heating systems in the United 

States, including project characteristics and funding sources. 

 

 

https://cdn.prod.website-files.com/649aeb5aaa8188e00cea66bb/6602e648b3c3048fadd248d9_HEET-Definition-of-Geothermal-Networks.pdf
https://www.heet.org/databank
https://cdn.prod.website-files.com/649aeb5aaa8188e00cea66bb/671b0629c6bc4b994c041c9c_2024_GRC_Taxonomy_Magavi_Alberto_Varela.pdf
https://uploads-ssl.webflow.com/649aeb5aaa8188e00cea66bb/66abf8682b73e65948a8934a_Geothermal%20Drilling%20Centers%20of%20Excellence%20White%20Paper.pdf
https://buildingdecarb.org/resource-library/tens-faq
https://buildingdecarb.org/resource-library/tens-legislative-guidebook
https://www.vctn.org/toolkit
https://www.osti.gov/dataexplorer/biblio/1764506
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Additional resources (cont.) 

Geothermal Networks: An Opportunity for States (Clean Energy States Alliance, 

2023) 

Webinar. Summarizes key considerations for state energy agencies exploring 

geothermal networks, including policy, financing, and deployment strategies. 

Networked Geothermal Systems (Massachusetts Clean Energy Center, 2023) 

Video. Provides an overview of how networked geothermal systems work and 

highlights real-world applications and benefits. 

Understanding Networked Geothermal Technology (Eversource Energy, 2023) 

Video. Explains the basics of networked geothermal systems and how utilities are 

deploying pilot projects to serve multiple buildings. 

 

  

https://www.cesa.org/event/geothermal-networks-an-opportunity-for-states/
https://www.masscec.com/networked-geothermal-systems
https://www.youtube.com/watch?v=Hu3I0LfgMiM&t=3s


 
 

Page | 19 

Endnotes  

1. “Geothermal Heating and Cooling,” U.S. Department of Energy, accessed 

April 2026, https://www.energy.gov/eere/geothermal/geothermal-heating-

cooling. 

2. An Act Driving Clean Energy and Offshore Wind, Massachusetts Legislature, 

Acts of 2022, Chapter 179, 

https://malegislature.gov/Laws/SessionLaws/Acts/2022/Chapter179.  

3. “Large-Scale Thermal,” New York State Energy Research and Development 

Authority (NYSERDA), accessed April 2026, www.nyserda.ny.gov/All-

Programs/Large-Scale-Thermal. 

4. “Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990–2022,” U.S. 

Environmental Protection Agency, April 2024, 

www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-

sinks. 

5. GeoVision: Harnessing the Heat Beneath Our Feet, U.S. Department of 

Energy, May 2019, 

www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-

opt.pdf. 

6. Mukhtar A. Kassem and Andrea Moscariello, “Advancing Sustainable 

Energy: A Systematic Review of Geothermal-Powered District Heating and 

Cooling Networks,” International Journal of Sustainable Energy, vol. 43 

(2024), https://doi.org/10.1080/14786451.2024.2417436. 

7. Introducing the Falcon Curve, Home Energy Efficiency Team (HEET), 

November 2022, www.heet.org/blog-items/introducing-the-falcon-curve. 

8. GeoVision: Harnessing the Heat Beneath Our Feet, U.S. Department of 

Energy, May 2019, 

www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-

opt.pdf. 

9. “Workforce Transition,” Home Energy Efficiency Team (HEET), accessed 

April 2026, www.heet.org/workforce-transition. 

10. “Large-Scale Thermal,” New York State Energy Research and Development 

Authority (NYSERDA), accessed April 2026, www.nyserda.ny.gov/All-

Programs/Large-Scale-Thermal. 

11. “Geothermal Pilot Project in Framingham,” Eversource Energy, accessed 

April 2026, 

www.eversource.com/content/residential/about/sustainability/clean-

energy-options/geothermal.  

https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
https://malegislature.gov/Laws/SessionLaws/Acts/2022/Chapter179
http://www.nyserda.ny.gov/All-Programs/Large-Scale-Thermal
http://www.nyserda.ny.gov/All-Programs/Large-Scale-Thermal
http://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
http://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks
http://www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-opt.pdf
http://www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-opt.pdf
https://doi.org/10.1080/14786451.2024.2417436
http://www.heet.org/blog-items/introducing-the-falcon-curve
http://www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-opt.pdf
http://www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-opt.pdf
http://www.heet.org/workforce-transition
http://www.nyserda.ny.gov/All-Programs/Large-Scale-Thermal
http://www.nyserda.ny.gov/All-Programs/Large-Scale-Thermal
http://www.eversource.com/content/residential/about/sustainability/clean-energy-options/geothermal
http://www.eversource.com/content/residential/about/sustainability/clean-energy-options/geothermal


 
 

Page | 20 

12. “Earth Source Heat: Creating carbon neutral, deep geothermal heating 

systems,” Cornell University, accessed April 2026, 

https://earthsourceheat.cornell.edu.  

13. Community Geothermal: Final Thermal Conductivity Test Report and Data 

Logs—Carbondale, CO, Clean Energy Economy for the Region (CLEER), 

September 2024, https://data.openei.org/submissions/7675; “Carbondale 

Geothermal Project,” Third Street Center, accessed April 2026, 

https://thirdstreetcenter.net/carbondale-geothermal-project/. 

14. Closed-Loop/Geothermal Heat Pump Systems—Design and Installation 

Standards, International Ground Source Heat Pump Association, 2017, 

https://igshpa.org/wp-content/uploads/2017-IGSHPA-Standards-

restricted.pdf. 

15. GeoVision: Harnessing the Heat Beneath Our Feet, U.S. Department of 

Energy, May 2019, 

www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-

opt.pdf. 

16. Anna Carmela Violante et al., “Comparative Life Cycle Assessment of 

Ground Source Heat Pump vs Air Source Heat Pump,” Renewable Energy, 

vol 188 (2022), https://doi.org/10.1016/j.renene.2022.02.075.  

17. “Why Efficiency Matters,” Building Decarbonization Coalition, accessed April 

2026, https://buildingdecarb.org/why-efficiency-matters. 

18. SB21-246: Public Utilities Commission Clean Heat Plans, Colorado General 

Assembly (2021), https://leg.colorado.gov/bills/sb21-246; HF 2310: Natural 

Gas Innovation Act, Minnesota Legislature (2023), 

www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023; 

NYSEG–RG&E Utility Thermal Energy Network (UTEN) Monthly Status 

Report, Case 20-G-0731, New York Public Service Commission, June 2025, 

https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7

B405A7A97-0000-C76E-9A39-03875E8D2C0D%7D&DocTitle=NYSEG-

RGE+UTEN+Monthly+Status+Report.  

19. SB 1221: Gas corporations: ceasing service: priority neighborhood 

decarbonization zones, California Legislature (2023-2024), 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=2023202

40SB1221; Jeff St. John, “Can this California bill help get neighborhoods off 

gas?” Canary Media, June 2024, www.canarymedia.com/articles/natural-

gas/can-this-california-bill-help-get-neighborhoods-off-gas.  

20. SB 1221, Gas corporations: ceasing service: priority neighborhood 

decarbonization zones, California Legislature (2023-2024), 

https://earthsourceheat.cornell.edu/
https://data.openei.org/submissions/7675
https://thirdstreetcenter.net/carbondale-geothermal-project/
https://igshpa.org/wp-content/uploads/2017-IGSHPA-Standards-restricted.pdf
https://igshpa.org/wp-content/uploads/2017-IGSHPA-Standards-restricted.pdf
http://www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-opt.pdf
http://www.energy.gov/sites/default/files/2019/06/f63/GeoVision-full-report-opt.pdf
https://doi.org/10.1016/j.renene.2022.02.075
https://buildingdecarb.org/why-efficiency-matters?utm_source=chatgpt.com
https://leg.colorado.gov/bills/sb21-246
http://www.revisor.mn.gov/bills/bill.php?b=House&f=HF2310&ssn=0&y=2023
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B405A7A97-0000-C76E-9A39-03875E8D2C0D%7D&DocTitle=NYSEG-RGE+UTEN+Monthly+Status+Report
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B405A7A97-0000-C76E-9A39-03875E8D2C0D%7D&DocTitle=NYSEG-RGE+UTEN+Monthly+Status+Report
https://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefId=%7B405A7A97-0000-C76E-9A39-03875E8D2C0D%7D&DocTitle=NYSEG-RGE+UTEN+Monthly+Status+Report
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1221
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1221
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1221
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1221


 
 

Page | 21 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=2023202

40SB1221.  

21. “Thermal Energy Networks Legislative Guidebook,” Building 

Decarbonization Coalition, March 2025, 

https://buildingdecarb.org/resource-library/tens-legislative-guidebook; 

Zeyneb Magavi et al., “A Definitional Taxonomy for (Geo)Thermal Energy 

Networks,” Geothermal Resources Council (GRC) Transactions, Vol. 48 

(2024), https://buildingdecarb.org/resource/a-definitional-taxonomy-for-
geothermal-energy-networks.  

22. “Workforce Transition,” Home Energy Efficiency Team (HEET), accessed 

April 2026, www.heet.org/workforce-transition. 

23. 26 U.S.C. § 48, Energy Credit, Internal Revenue Service (2024), 
https://codes.findlaw.com/us/title-26-internal-revenue-code/26-usc-sect-

48/; Internal Revenue Bulletin: 2023–52, Internal Revenue Service, 

December 2023, www.irs.gov/irb/2023-52_IRB. 

24. “FAQs for Modification of Clean Energy Credits under Public Law 119-21,” 

Internal Revenue Service, April 2025,  

www.irs.gov/newsroom/faqs-for-modification-of-sections-25c-25d-25e-

30c-30d-45l-45w-and-179d-under-public-law-119-21-139-stat-72-july-

4-2025-commonly-known-as-the-one-big-beautiful-bill-obbb.  

25. 26 U.S. Code § 25D — Residential Clean Energy Credit, U.S. Code, 

www.law.cornell.edu/uscode/text/26/25D.  

26. “Elective Pay and Transferability Guidance,” U.S. Department of the 

Treasury, accessed April 2026, www.irs.gov/credits-deductions/elective-

pay-and-transferability.  

 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1221
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1221
https://buildingdecarb.org/resource-library/tens-legislative-guidebook?utm_source=chatgpt.com
https://buildingdecarb.org/resource/a-definitional-taxonomy-for-geothermal-energy-networks
https://buildingdecarb.org/resource/a-definitional-taxonomy-for-geothermal-energy-networks
http://www.heet.org/workforce-transition
https://codes.findlaw.com/us/title-26-internal-revenue-code/26-usc-sect-48/
https://codes.findlaw.com/us/title-26-internal-revenue-code/26-usc-sect-48/
http://www.irs.gov/irb/2023-52_IRB
https://www.irs.gov/newsroom/faqs-for-modification-of-sections-25c-25d-25e-30c-30d-45l-45w-and-179d-under-public-law-119-21-139-stat-72-july-4-2025-commonly-known-as-the-one-big-beautiful-bill-obbb
https://www.irs.gov/newsroom/faqs-for-modification-of-sections-25c-25d-25e-30c-30d-45l-45w-and-179d-under-public-law-119-21-139-stat-72-july-4-2025-commonly-known-as-the-one-big-beautiful-bill-obbb
https://www.irs.gov/newsroom/faqs-for-modification-of-sections-25c-25d-25e-30c-30d-45l-45w-and-179d-under-public-law-119-21-139-stat-72-july-4-2025-commonly-known-as-the-one-big-beautiful-bill-obbb
https://www.law.cornell.edu/uscode/text/26/25D?utm_source=chatgpt.com
http://www.irs.gov/credits-deductions/elective-pay-and-transferability
http://www.irs.gov/credits-deductions/elective-pay-and-transferability


50 State Street, Suite 1, Montpelier, VT  05602
802.223.2554  |  cesa@cleanegroup.org  |  www.cesa.org

ABOUT CESA

The Clean Energy States Alliance (CESA) is a national, nonprofit coalition of public agencies and organizations working together 
to advance clean energy. CESA members—mostly state agencies—include many of the most innovative, successful, and influential 
public funders of clean energy initiatives in the country. CESA works with state leaders, federal agencies, and other stakeholders 
to develop and promote clean energy programs and markets, with an emphasis on renewable energy, energy equity, financing 
strategies, and economic development. CESA facilitates information-sharing, provides technical assistance, coordinates multi-
state collaborative projects, and communicates the views and achievements of its members.

©
 2026 C

lean Energy States A
lliance

Row 1 (L-R): CESA; Resonant Energy; CESA; Bigstockphoto/DavidM199. Row 2 (L-R): Portland General Electric; CESA; Murray Carpenter/Maine Public.  
Row 3 (L-R): Orsted (US Offshore Wind; CESA; Solara/California Energy Commission; iStockphoto/Fotomax. Row 4 (L-R): Tom Piorkowski; CESA; Shutterstock/Soonthorn Wongsaita 

http://bigstockphoto.com/DavidM199
http://istock.com/Fotomax

	cesa-geothermal-cover-4.26-#01
	Networked Geothermal 101 Paper text
	CESA Reports End Page



