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Thermal Energy Networks (Connected buildings that share clean

non-combusting thermal energy)

Thermal Energy Networks

Central Plant Distributed: Geothermal Heat Pump in Every Building

Geo District Energy 4G Geothermal Networks (GENSs) Systems Without Boreholes






Thermal Energy Network Legislation

State has passed
TENSs legislation

. State filed new TENs /4 State has passed TENSs legislation
legislation in 2025 4 &filed new legislation in 2025

MA - 2021, 2022, 2024, 2025
MN - 2021, 2024, 2025

NY - 2022, 2025

CO - 2023, 2024

WA - 2024, 2025

MD - 2024

VT - 2024

CA - 2024
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Ownership Models: Pathways
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Municipal
Utility

Investor-
Co-—‘op (;/wnec; Campu§ or
Utility Utility Institution

Private
developer

Governance & decision-making

Financial structure & business model

Operational attributes
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http://upgradeny.org
















Communication Materials - What are TENs?

Access our
webpage:
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Frequently Asked Questions

What are thermal energy networks?

How can my community, campus, or What are geothermal energy networks?
neighborhood manage the costs of TENs
installation? Should regulated utilities install

thermal energy networks?
What are the cost impacts on consumers?

Are TENs secure? How do TENSs affect jobs?

Can entities ofther than regulated utilities
Are TENS reliable? install thermal energy networks?
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Neighborhood Scale Decarb Map

Add or Edit Sites

Access
the map:




Neighborhood Scale Decarb Map: 100+ sites

Add or Edit Sites

Access
the map:
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Filter by Country, Ownership, Status & More

Add or Edit Sites

Access
the map:
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Research Materials

Building
Decarbonization

Meets Water
Conservation

The Potential of Thermal Energy Networks
to Cool Buildings & Save Water

Affordable Heat, Efficient Grid:

Using Thermal Energy to Save Time, Money, and

Energy
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Blogs and News

Subscribe
to our
newsletter:

@b BDC






Legislative Guidebook: Three Interconnected Parts

Landing Page Guidebook Statutory
Language



https://buildingdecarb.org/resource-library/tens-legislative-guidebook
https://docs.google.com/document/d/1rB9OR6xL9EHBtFYFV-2nXHeZ4xOKlj_PaWb66xdTQT8/edit?tab=t.0#heading=h.hxqo8tjg8mk
https://docs.google.com/document/d/1lxszbc9EYZ77N6BhEaFW4cqLuYsTX224iYSa23q7lkM/edit?usp=sharing
https://docs.google.com/document/d/1lxszbc9EYZ77N6BhEaFW4cqLuYsTX224iYSa23q7lkM/edit?usp=sharing



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



https://docs.google.com/document/d/1rB9OR6xL9EHBtFYFV-2nXHeZ4xOKlj_PaWb66xdTQT8/edit?tab=t.0#heading=h.hxqo8tjg8mk

Walk Through: Statutory Language

Excerpts from actual
legislation

Fully cited

Link here



https://docs.google.com/document/d/1lxszbc9EYZ77N6BhEaFW4cqLuYsTX224iYSa23q7lkM/edit?usp=sharing

(Geo)Thermal Energy Networks - Connecting more than
buildings

/ Stakeholders \ /Communication,\ / Legislation & \ / Deployment \
Education, & Data Regulation Readiness
State decision
makers What are TENs? Ownership Feasibility
TENSs owners and Benefits Protections Financing
developers Costs Definitions Workforce
Workers Ownership Standards readiness &
TENSs industry Case Studies Thermal market availability
Trade Locations Supply chain
Organizations Data Community
EJ & rate payer FAQ Outreach
Advocates
Communities

Gnvironmentalisty k / K j K j




Thank you!









U.S. States Advance Neighborhood
Decarbonization Policies

Neighborhood-scale building
decarbonization is an emerging
strategy that focuses on transitioning
street segments, developments, or
even entire neighborhoods to
decarbonized energy sources and
equipment with the end goal of
managing the transition off fossil
fuel. Thermal Energy Networks and
shared infrastructure are vital to
achieving Neighborhood Scale
Decarbonization.







Resource Efficient Decarbonization (RED)
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(Some) Potential Policy Mechanisms

1. PERMANENT PEAK LOAD REDUCTION (gas + elec.)

2. MANDATORY HEAT RECOVERY from industrials, treatment
plants, data centers, etc.

3. Non-wires Alternatives and Demand Management
Zones that recognize thermal energy infrastructure as electric
capacity

4. Non-pipes Alternatives that support strategic RED

5. Strategic Decarb Investment Zones cast neighborhood-

scale decarbonization in a geographically targeted economic
development framework

6. Affirm the Municipal Role in TENs Development and
encourage heat planning with comprehensive planning

7. Authorize Regulated Investor-Owned Utilities to
own/develop TENs

8. Create and Enforce a Thermal Energy Marketplace
through a common carrier-based model




Emergent Trends from New York's UTENJA

1. Aregulatory framework to supporta

diversity of players is needed to create an UTENJA?!
open market. i

2. Regulated IOUs are not the only major players. . ‘ .

3. Municipalities have a role and perhaps : ‘
should be lightly regulated/exempted. %~ - s

4. Campuses and customer-owned

systems (like coops) should be lightly-
regulated/exempted.

5. Perhaps IOUs should only be allowed to
distribute and not generate (borrow from the
electric LDC model)

6. The more competition, the better
7. System complexity (sort of) makes this

It's the Utility
Thermal Energy

difficult, but we have models from other sectors Networks Act of
2022!







Key Takeaways

1.

Many pa rties are needed for success, so it's important to empower as a diverse a set of
players is a necessity. Developing consortia to pursue neighborhood-scale solutions is a
fundamental best practice.

Best Practice Standards like common interconnection, operational parameters,
standardized retrofits and new construction requirements are needed.

Regulated IOUs are not the only player, and parties with monopolistic tendencies should
be controlled/regulated and fill a narrow role. Regulators must create open and fair markets.
Municipalities are critically important players needed to create local conditions that
support neighborhood-scale approaches including thermal energy network development.
Municipals do more with less, are the unsung hero when it comes to affordable shared
infrastructure despite anti-municipal narratives.

A Democratic Process Supports Fairness and Affordability through support
of cooperative and government models; yes, | still believe Democracy is our best option!
Economic Development is Neighborhood-scale Decarbonization and

Vice Versa: let's get back to framing these efforts as infrastructure investment to improve
economic outcomes and quality of life.





https://hackaday.com/2016/02/22/a-field-guide-to-the-north-american-utility-pole/
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Pilot Projec ghlights: Chelsea

Customer
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Pilot Project Highlights: Haverstraw






Pilot Project Highlights: Ithaca

({4 NYSEG

An Avangrid company



Pilot Project Highlights: Troy






https://hackaday.com/2016/02/22/a-field-guide-to-the-north-american-utility-pole/




Utility Thermal Energy
Networks and Jobs
Act 22-01458/22 -M-
0429

Questions?

Grid of the Future
24-00541/24 -E-0165




Thank Youl!

References, Resources, and Special Thanks:

Building Decarbonization Coalition (BDC): www.bdc.org “Neighborhood-scale
Decarbonization” and policy tracker

Building Electrification Institute (BEI): www.beicities.org

Home Energy Efficiency Team (HEET): www.heet.org

New York State Energy Research and Development Authority (NYSERDA): www.nyserda.gov

Pace University Energy and Climate Center, Elizabeth Haub School of Law:
www.energy.pace.edu
Vermont Community Thermal Networks (VCTN): http://www.vctn.org

CHA Consulting, Inc.: https://www.chasolutions.com/projects/community-heat-pump-geothermal-system-design-and-
implementation/









vctn.org/toolkit






B) 1. START HERE

Identifying the right time and place to develop a Thermal Energy
Network (TEN) is key to a successful project. Learning from experts,
talking with stakeholders, and bringing your community along can

be as important as the design of the system itself. There are multiple
benefits of adding a TEN and many ways to involve others in building a
neighborhood-scale thermal solution.

P LEARN MORE: Where and When a TEN Makes Sense

ACTIONS

« Watch and share this short video: tiny.cc/tens-video.

« Use the TEN Opportunities Chart to look for good local conditions and
collect ideas.

WORKSHEET
« Thermal Energy Network Opportunities Chart

» SUPPORTING MATERIALS (p. 32-35)
« Fact Sheet: The Basics: Thermal Energy Networks
«» Fact Sheet: The Benefits of Thermal Energy Networks
« Fact Sheet: How Thermal Energy Networks are Key to Successful

Electrification







Whether or not you're ready to launch a Thermal Energy Network
(TEN) now, you can lay the groundwork for an effective process and
a successful project. To get a head start on a TEN, it helps to know
your buildings and local thermal energy resources, to integrate TENs
into local and regional plans, and to upgrade systems in need of
replacement with a TEN in mind.

» LEARN MORE: How to Get a Head Start on a TEN

ACTIONS
« Inventory local thermal energy resources.
« Inventory potential TEN buildings.

« ldentify opportunities to tie in to upcoming developments.

RESOURCES

« Site Selection for a Thermal Energy Network

« Site Selection Factors to Consider

SUPPORTING MATERIALS (p. 36-44)
« Fact Sheet: Moving Heat

. Fact Sheet: Energy from Wastewater
« Worksheet: Site Selection Chart

1. Inventory thermal energy resources.

2. Inventory potential TEN buildings.

3. Create a simple map.

5. Add TENs to local and regional plans.

6. Retrofit buildings along a potential TEN route.


















“The technology is straightforward and well -established.
Small groups of people can actually do this. It's achievable.”

“I like that we’re not just replicating something pre -packaged.
We’'re asking questions, we’re learning, and we're
implementing it ourselves, so people are more receptive.

Our town has agency.”













Kickstart MA

Kickstart Mass is a funding
communities received opportunity for Massachusetts cities
up to $50,000 to conduct and towns to conduct initial
initial feasibility studies feasibility studies to assess
potential sites for networked
communities received geothermal, a clean, renewable, non-
4 up to $10,000 to conduct combusting way to heat and cool our
community engagement homes and businesses.

heat



Kickstart MA Awardees

Applicants included:

W Sustainability Orgs.
W Municipalities

W Faith Leaders

W Development Corps.

Diverse applications:

W Affordable Housing

W Industrial Campus

W Life Sciences Buildings
W Social Programs Buildings
W Rural Municipal Campus










Expectations and Requirements
Tier 1 - $10,000 grants Tier 2 - $50,000 grants*

Acton, Ashland, Melrose, Newton, New Bedford Arlington, Deerfield, Gloucester, Lexington, Lowell, Salem,
Somerville, Worcester

1. Conduct robust community 1. Narrow down to a single site
engagement to both educate and elicit

- 2. Analyze site selection
feedback about the opportunities and

concerns 3. Deepen geological review
2. Listen for motivations, opportunities 4. Survey thermal sources
and synergies 5. Survey buildings
3. Capture feedback, learnings, 6. Energy modeling

partnerships and willing participants )
arallel investments

4. Conduct a geological review .
8. Conduct a regulatory review

5. Identify at least one site for a feasibility

study 9. Produce a teasibility study report that

indicates fitness
I« All Tier 1 requirements should also be ment

comppleted



Results

RTN 2-22145

RTN 2-22145 is associated with trichloroethene (TCE) in groundwater and lead in soil within the existing
400-series building block. The currently understood extents of the release in soil and groundwater are
shown on Figure 1. Additional subsurface assessment and evaluation of remedial response alternatives
is anticipated within the next two years.

RTN 2-21014

RTN 2-21014 is associated with LNAPL in the general vicinity of the former location of multiple above-
ground storage tanks (ASTs). The currently understood extents of the release in soil and groundwater
are shown on Figure 1. IRA activities, including monitoring the nature and extent of the LNAPL, are
ongoing.

RTN 2-20461

RTN 2-20461 is associated with a sheen that was observed in Weasel Brook in March 2018, that was
associated with a leaking pipe previously used to transport fuel oil #2. The discovery of LNAPL in a
nearby monitoring well was later added to the RTN. The leaking pipe was repaired and the LNAPL was
determined to have micro-scale mobility. The release was therefore determined to be eligible for
closure with a Permanent Solution with Conditions including an Activity and Use Limitation (AUL), which
was submitted to MassDEP in December 2021. Uses inconsistent with the AUL include the uncontrolled
excavation of soils greater than 5 ft bgs without proper management and supervision by a Licensed Site
Professional (LSP), and use of groundwater for potable or non-potable uses.

RTN 2-22149

RTN 2-22149 is associated with semi-volatile organic compounds (SVOCs), volatile organic compounds
(VOCs), volatile petroleum hydrocarbons (VPH), and arsenic found in soils across the site during various
exploration programs from 2015 to 2023, that were attributed to historical industrial manufacturing
activities and the use/storage of chemicals at the site. Impacted soil was found at depths up to 20 ft
across the site. A Phase Il Comprehensive Site Assessment or Permanent Solution Statement is
anticipated to be submitted for the release by November 2026.

If borefield drilling is completed near the reported groundwater releases (RTNs 2-22147, 2-22145,
2-21014, or 2-20461), groundwater management during the drilling program must consider the extent
of the plume, the likely concentrations that may be encountered, health and safety measures to prevent
or minimize the drill-rig operators’ contact with the water, and treatment requirements to comply with
permit discharge limits established by U.S. Environmental Protection Agency (EPA) through the National
Pollution Discharge Elimination System (NPDES), the local public-owned treatment works (POTW) if
discharge is to a sanitary or combined sewer, or other regulatory entities.








https://www.heet.org/gas-to-geo-transition

Insights

Community trust is foundational -

Across all sites, early engagement with municipal leaders and residents
significantly impacted project momentum. Clear, transparent communication
about short -term and long -term impacts is critical.

heat



Case Study: Eversource Pilot Community Engagement

Engaged with all stakeholder groups including; municipal
officials, residents, businesses, schools, and community
groups

Utilized multiple engagement strategies; municipal
briefings, direct mailings, on -site and virtual meetings,
door-fo-door outreach, host ‘office hours” and
participation in community events




Case Study: Eversource Pilot Community Engagement

Engaged with all stakeholder groups including; municipal
officials, residents, businesses, schools, and community groups

Utilized multiple engagement strategies; municijpal briefings,
direct mailings, on -site and virtual meetings, door -to-door
outreach, host “office hours” and participation in community
events

Result: Pilot recruited 37 buildings (32 residential, 5
commercial), a total of 140 customers.

About 80% of residential homes in the pilot area opted to
participate and there was more interest from homes
outside of the pilot area.



Resources

[T

[T

map to visualize demand
Gas to Geo Toolkit
¢ Community engagement tools
¢ FAQs for residents & businesses
¢ Site Selection Tools
¢ RFP Template

MIT Renewable Energy Clinic

heat
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