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Things to Think About

What makes geothermal for heating/cooling work?

1. Investment: Upfront costs and long payback periods for
geothermal make a challenging business case for commercial
developers

e Solution: Favorable ownership structure and accounting outcome

* Getsyou: maximum TCs and consolidates debt in right places

2. Risk: lack of commercial familiarity with the technology due to

limited operational history in commercial environments

* Issue: makes it difficult to communicate the benefits and
opportunities for networked and non-networked systems

3. Strategy: suitable anchor load willing to withstand a long-term

payback period

 Alotofthe upstream opportunities from geothermal are only
realized when you have a suitable “first connection”

Utah Office of Energy Development

energy.utah.gov



Stay Tuned

OED will be releasing two papers:

1. Geothermal roadmap for
heating/cooling

2. Acommercial use case for a 630-acre
district (networked) geothermal system

Visit: energy.utah.gov (August 2026)

Utah Office of Energy Development energy.utah.gov


https://energy.utah.gov/energy-information/publications/
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Renewable Energy Finance:
Leveraging Tax Credits for
Geothermal Heating and Cooling




Investment Tax Credit (ITC) —848

A credit available for investments in renewable energy technologies

This is a one-time credit that is claimed when property is placed in service

ITC credits - 848 The ITC is calculated based on a percentage of the project owner’s cost basis in an applicable project
The creation of direct pay also created a path for non-taxpaying entities to claim it

The creation of credit transferability also created a more direct path to transfer credits to another party

The base credit starts at 6% and can increase to 30% if any of the conditions below are met:
1. Project construction began priorto 1/29/2023;

Credit Amount 2. Prevailing wage and apprenticeship requirements; or

3. Project outputis less than 1 megawatt (or <284 tons based on nameplate capacity)

Additional bonus credits are available, including the Domestic Content Bonus, Energy Community Bonus, and Low-Income
Community Bonus, which can increase the credit by up to 10% each.

Claimed in the tax year the property is placed in service

Generally, 848 applies to projects that began construction before 1/1/25 and 848E applies to projects that began construction
after 12/31/24. Geothermal heat pump technology is an exception to that rule and is maintained under the legacy 848 credit

Effective Date

Geothermal heat pump (GHP) projects are eligible if construction begins before 1/1/35
A phase out begins in 2032 from a 6% base credit to 5.2% in 2033 and 4.4% in 2034
Projects must be placed in service within 4 years of beginning construction




Geothermal energy property requirements

Eligible property
definitions

Unit of Energy
Property

Whatis included?

1. Geothermal energy property is equipment used to produce, distribute, or use energy derived from a geothermal deposit but
only, inthe case of electricity generated by geothermal power, up to (but not including) the electrical transmission stage.
Geothermal equipment includes production equipment and distribution equipment.

NOTE: Electricity producing geothermal energy properties are eligible for 848E credit if they begin construction after
12/31/24 and phase outin 2034 and are subjectto FEOC restrictions

2. Geothermal heat pump (GHP) property is equipment that uses the ground, ground water, or other underground fluids as a
thermal energy source to heat a structure or as a thermal energy sink to cool a structure.

An energy property includes a unit of energy property that is not excluded from energy property by the regulations and that s of an
eligible type of energy property. Property owned by the taxpayer that is an integral part of an energy property is treated aspart of
that energy property.

Property owned by a taxpayer is an integral part of an energy property owned by the same taxpayer ifitis used directly in the
intended function of the energy property and is essential to the completeness of the intended function.

The term unit of energy property means all functionally interdependent components of property owned by the taxpayer that are
operated together and that can operate apart from other energy properties within a larger energy project.

The term functionally interdependent means that the placing in service of each component is dependent upon the placing in
service of each of the other components in order to generate or store electricity, thermal energy, or hydrogen.

Wells and heat pumps

Distribution equipment including inverters, converters, and heating, ventilation, and air conditioning (HVAC) systems such as
blowers and furnaces (integral and functionally interde pendent property)

Allocation of construction related soft costs



Bonuses and Adders

Prevailing wage

Apprenticeship hours

Domestic content

Energy community

Requires workers constructing facilities to be paid at least a prevailing wage

Extends to contractors and subcontractors

Wage data by role and county are maintained on SAM.gov by the Department of Labor
Will generally apply to facilities where construction begins after Jan. 29, 2023

Will need to account for this in contracts; higher upfront costs for long-time benefits

Requires a specified percentage of total labor hours to be completed by qualified apprentices

Requires a daily ratio of apprentices to journeymen to be satisfied

Total labor hours include contractors and subcontractors

The required percentage phases in over time: 10% (2022 and before), 12.5% (2023), and 15% (2024 and beyond)

A good faith exception is available if apprentices are formally requested but either denied or no response is received

Requires that any steel, iron, or manufactured product that is a component of the facility was produced in the United States.

Some manufactured products can be sourced from outside the United States as long as at least a threshold percentage* of the
total manufactured products and all structural steel and iron were produced in the United States. (*40% until June 15, 2025, 45%
after June 16, 2025, 50% in 2026, and 55% in 2027)

**Tax-exempt entities that fail to meet domestic content requirements (or an exception) will also face a 10% haircut on their
calculated credit amount for projects beginning constructionin 2024, 15% for projects beginning construction in 2025, and 10 0%
for projects beginning construction in 2026 and beyond —there are certain exemptions available

Brownfield sites under CERLCA
Statistical areas that had coal, oil, or natural gas production and now has unemployment over the national average

Census tracts in which a coal mine or coal-fired electric facility has been closed
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Additional Considerations

Continuous
Construction

Recapture

Retrofitted Property

Stackability

Construction progress toward completion must be demonstrated
Four year safe harbor
Various “excusable disruptions”

Property must continue to be eligible property for five years following the date it was placed in service or it may be subjectto a
graduated recapture of the credit

Eligibility of additions to existing systems requires at least 80% of the total value to be related to new property placed in service in
the taxyear

Projects may claim as many bonuses or adders as they are eligible for
Generally, the ITC can be claimed on the same project as state and local incentives
Exceptions: tax exempt bonds, some grants, restricted donations

The taxpayer must own the property — there can be multiple owners, but fractional ownership must be of the entire property, not
individual components

The taxpayer must construct the property or may acquire it if the original use commences with the taxpayer (there are additional,
more complex requirements for retrofitted property)

11



Monetization

Provides a new mechanism for non-taxpaying entities to receive cash
Di t P Mechanically, it operates as a deemed overpayment that is refunded
irect Pa

y New 86417 provides the rules for this

Requires prefiling with the IRS

Tax-exempt organizations, state or political subdivisions, Indian tribal governments, Alaska native corporations, the Tennessee
Valley Authority, or any rural electric cooperative corporations.

“Applicable entity”

.. ) Mechanism to collect refund is administered through the tax filing system
Administrative

A Requires completion of substantive and procedural steps
requirements

Cannot just apply and wait to see ifapproved

Credits can be directly sold to an unrelated party for cash consideration

Timing considerations — both parties need to make election in the tax year the project was placed-in-service
Transferability Due diligence concerns - risk transfers to buyer

New 8 6418 provides rules for this

Requires prefiling with the IRS

12



How to prepare for future scrutiny?

* The lucrative nature of IRA-based credits suggests that tax positions may be subjected to future review.

 Contemporaneous documentation is the key for defense.

Project proposal materials outlining expected project specifications
Construction agreements
Budget projections/actual expense support

What Other grant/incentive documentation (if applicable)
documentation Prevailing wage and apprenticeship documentation:

is heeded? Payroll reqords refleqing hours worked in each wage class along with actual wages paid to each worker
constructing the facility.

Copies of written requests for apprentices or agreements with apprenticeship programs.
Records reflecting the daily ratio of apprentices to journey workers including payroll records.

To support an ITC filing, a study or tax package is recommended.
Key items to be documented:

The costs eligible to be included in the basis of the project
The total amount of the credit to be generated by the project owner in relation to the energy project

Why complete
an ITC study /

tax package‘? Support for relevant dates including beginning of construction and placed in service
Support for wage and apprenticeship requirements

Support for location in an energy community

Support for domestic content requirements — bonus or phase out exceptions

13
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Leveraging Energy Tax Credits to Modernize
School HVAC Systems

e ———
1] ————

NASEO Workshop on Geothermal Heating and Cooling Tax Credits

July 29, 2026

Wa:cliih;cf:Ele mentary in Wash_i"

Joseph Romeo, Perkins Eas g



Who we are

4 UNDAUNTEDK12

UndauntedKi2 is a national
nonprofit working to ensure that
every student has the opportunity
to attend a safe, healthy, and
resilient school.

4% UNDAUNTEDK12
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Billions in funding for better school HVAC systems

We are tracking ?
230+ K-12 GSHP

projects that are f 7
eligible for energy \ T3 . '%js ) 4
tax credits. L

This represents : .
~S500M in energy
tax credits for GSHP.




Elective pay has already delivered $75M+ to schools

Jefferson County Public ~ Westwood Public Schools in North Fayette Valley Seattle Public Schools in
Schools in Kentucky Massachusetts receivesa  Community School District Washington receives a
receives a $1,824,613 $5,055,655 check! in Iowa receives a $873,483 $7,970,439 check!
check! check!




Why are school districts adopting GSHPs? The 3 C's

Cost Cooling Climate
Commitments

263,473 77,506

Aiﬁéﬁca’s Schools Weren't
Tl ME Built For the Climate Era.
Now, Some Are Adapting

$2,492,397

TOTAL UTILITY SPEND

z‘s@ f®/\ ',‘o

® @

& e Actlon Plan
$2,151,418 ° © & (‘Ilmate (hang EXECUTIVE SUMMARY

m Electric ®wGas m Water
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https://time.com/7322746/us-schools-climate-extreme-weather-adaptation/
https://www.undauntedk12.org/lostlearningtime

HVAC systems drive energy use, utility bills, and
carbon

K12
| ~ Annual

. Energy Use
: 72% of which
/s tied to fuel
combustion

\_Z on-site

Note: This data is for schools in the Northeast region collected through the Commercial Buildings Energy
Consumption Survey of the US Energy Information Agency..
Source: : i iNsi -choices-for- -

4 UNDAUNTEDK12
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Schools face significant challenges w indoor air quality

<EPA
Indoor Air Quality
in Schools

EPA’s Indoor Alr Quality (IAQ) In Schools program
provides free resources for schools to improve

N SERIES:

School Indoor Air
Quality Fact Sheets

Bobe 8 >
ndoor air problems using straightforward - Medre 4 ‘Boston
X ( e 1 -~
activities and In-house staff, ) Wildfire Basics
) -m' Lo bew Yors 1 recent years. the US A experwnced mcroanngly Srequent a0d sevede widies events.
» Cnibago Suyolang - B reAuting in epicdes of degraded ¢ quality that can persal 4o days, nosks. o Mosths.
s Maines 4 > " ot ¥ Madoiohia Wikifre smolee 15 2 compber micture of gases and particulate matter, mth s compostion
Fort Colins 7 '.,_' ' SOpending o the Mtenials Bewg Durned. Thewr Mmdisture Content. fiee lemperature. 40 dstance
Studies indicate that indoor levels of b s o N, triveied. Fing Dartulate mather (PM, ) s commanly uted a8 &% nSeator of smoke +elated av
pollutants may be 2 10 Sx — and 'y Qualty becaune & poses signd CAOTAIOrY A CandiovaTOUar health risky, & & Sederaly
occasionally 100x - hgher than . regiated poitant that is routinely mondioned. and consilently Ncreases durng wikiire svents
outdoor levels, potentially \ ASHEAL Gutdeine 44 recommonds Dukang messires 1o IMnimue ocoupant haalh smpacts from
Impacting the 55 million 5 WHITrY eveots INCidOg SeveiopeR 8 Smcke Readrest Plan mih protocol 10 foscm before
children and 4 million teachers 2 during. andt after & wire
{2 shath of the US. population) in schools. ~  Santa Moenica Flaguat Siena Fo
y . .

EXPOSURE TO POOR IAQ HAS BEEN LINKED TO:

1
-ﬁ The Washington Post

Approsimately Negative impacts to health and
of school

50% productivity caused by poor
districts lack LAQ bs esumated to cost the headaches, and more serious
IAQ management U5, $36-92 billlon/year. bike COVID-19 Haves like sllergic/anthma

programs. reactions, hang and heart

e W aicang Schools that never needed AC are now
PROGRAM BENEFITS
Re\e, ; overheating. Fixes will cost billions

o
proves - Improves

student health f academic

and attendance \/, performance

For more information, please visit Creating Mealthy Indoor Air Quality in Schools | US EPA

4 NDAUNTEDK12
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Tax credit is helping to drive this shift

Geothermal

Heat Pump
Air Source

P
’

Hot Water Haa,

! Heat Pump ; "
Electric 5 @&
Boilers .

o

Efficiency
300-700%

)
“
w
v
’V'
L

"‘l

Steam
Generation

i Efficiency
Efficiency ! 200-500%
100% 1

84-96%

Emdens A LEGACY
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The financial case is transformed - even retrofits

------ Code Minimum — -Ground Source Heat Pump - - Ground Source Heat Pump with IRA
$14 000,000
$12.9M
womoo | | | | L L L L L L 1] LT
$10.1M
$10,000,000 -
$8,000,000 / W M RO - - =

$6,000000 P y bac k | v ——_ i e P

$4,000,000

————————

$2,000000

Connecticut - Renovation

Yeor0 VYear]l VYear2 VYeor3 Yeard Year5 Year6 Yeoar7 Year8 Year9 Yeor0 Yeorll Yeorl2 Yeorl3 Yeord YeorlS Year ¥ Yeor17 Yeorl8 Yeor!9 Yeoar20 Yeor2l Yeor22 Yeor23 Yeor24 Yeor 25
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ESPC powerfully pairs tax credit with energy savings

$4,000,000 Indiana - Renovation

$3,000,000
Tax Credit mCost mEnergy Savings —Cash Flow
$2,000,000
$1,000,000
SA
$(1,000,000)
$(2,000,000)
1 2 3 B 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Source: Renovating for the Future, Feb 2026 presentation, https://bit.ly/4fUKjqV
% UNDAUNTEDK 12 24



https://bit.ly/4fUKjqV

Districts can assess their portfolios for GSHP feasibility
m

Juneau/MacDowell HS 225,410

o o , . 014 Bradley Tech HS 277,410 A
e Milwaukee Public Schools’ portfolio has 18T [ Cbama I NS [ S06088 v
1 024 North Division HS 394,827 P+A v v
an average age of 82 years and only /4 of 026 Pulaski HS 496,501 A v
o ) 032 South Division HS 391,389 H/A v v
buildings have cooling 033 Vincent HS 431,769 v v
. . 038 MHSA HS 285,613 H/IP+A v
e Goaltoreduce greenhouse gas emissions 055 Douglas MS 218300 H/P
060 Reagan HS 182,959 P+A v
o (o) 061 Sara Scott/WCLL HS 133,653 P v
by 45% by 2030 and 80% by 2050 —_———_
. . . 083 Brown Street Academy ES 110,514 H/P
e Worked with ESCO to assess 30 buildings pe SN —= PeA
. . 143 Ei First Street ES 57,645 P
in the portfolio for GSHP 152 "‘;:,‘,,.ews 68,067 p
155 Falrview ES 69,033 v v
167 Spanish Immersion ES 66,865 P
185 Gaenslen ES 227,935 H/P v v
188 Lloyd Barbee ES 79,900 vIP v
202 Greenfield ES 69,540 H/IP
226 Milwaukee Sign ES * 87,627 v v
277 Morgandale ES 84,050 P
EZ T T ShnnsES. 0 U7a 86T [ z v
334 Honey Creek ES * 44,192 v v
365 Townsend ES 71,349 P
368 Trowbridge ES 52,623 P v
377 Jackson ES 77,715 P v
398 Whittier ES 18,396 v v
501 Central Services ADMIN 179,465 PL v v

Wisconsin - Feasibilit




Resources




“HVAC Choices” for grounding in core concepts

Why should we care? One-pager on benefits of One-pager on the
(if we’re not an engineer) modern HVAC systems “big ideas”
HVAC Choices for Student /a HVAC Choices for Student
A/\RMI %UNDAUNTEDK1? Health and Learning  Health and Learning
rofMs of Modern HVAC Syst Koy Impacts & Big Ideas
HVAC Choices for Student | ARescarch biet for tducators, Declalon-tiakers & Advecoees

What Polcymakens, S¢20al Leaders, and Advocates Need 10 Keow

PR Y iy o A s i e A
l"L
D e Rl M s Bl Sy bt
[t B s Vosmbatan @ Awy Chmane
M\RMI S A\RMI e trrireee
TUNDAUNTEDK ! < UNBAUNTEDK 12 |
h //www.un ntedk12.org/hvac-rmi
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Understanding the tax credit opportunity

Shareable one-pager

Resource hUb inCIUding a page New case studies!
on ground-source heat pumps 7UNDAUNTEDK12

Ground-Source Heat Pumps:
A Modern HVAC Choice

Energy Tax Credits for Schools Hub rtase o s i s e

20d esaling technology foe schosta.

A Model for 7 Schook ke Idas Pubite Schools: Brisging Cooling to Clessrooma and $3.5M
Secure Energy Tax Credits for Projects g S5 RS RS %
| At ey
School districts can cover up 80 59X of the cost RETS T
OF & Qround-4ource Mest Jump system with e
federal enwrgy tas credits. () codtvmny
Fadral et gy 1as redte e fe et e ol il -‘:"-
vonnpped veanes of funiivrg Tt (o0 Nelp schools =
Goltwy B 0O OF Il #regy GrOMCTE
Through Nectes Py schools Can (ieim e Swwimmen g s =
Tan Gt 406 Grownd $00s 1 Mdd Dumps I Scenm & | mmamm J
OB ceerins perret Tt Cowary € WO\ o Smvect Coats - —
Behosls tan musimire Bav tash reiminersemant f the ? —
PIOMCT Feets BEOH ad BOSCING NQUBTErts ard — "
e i
Senc S oo m e
The han el 19 avaviatie Vv oromcts TRt ¢ o o ot oy chotis b v F4A OIS
tomatrution by Oes 31 2034 Dl e et
i o (e e W G ——
eyt
Learn More
VAL our wabals o engiore Pes spOor Sty and plen Conntet mith Uy
shead 1o manmite pour savnga. Yoo -t
e MG ades awlen el CppRtvtes Vo e fheg Tl on ab0ut & projeet?
SN Sragies o OV (MM Pachh W (abe Contact vn ot
https://www.undauntedk12.org/energy-tax-credits-for-schools-hub o s
. — https://bit.ly/4xksY OO https://bit.lv/43qPesL

https://bit.ly/30 AkwKL



https://drive.google.com/file/d/1WQrCdiys2Q5MlH_pmrfJv8CCpQLQx-Ka/view?usp=sharing
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See GSHP projects eligible for tax credits in schools

7UNDAUNTEDK12

Energy Tax Credits for Schools Hub  Our Latest Where We Work  In the News  Solutions Center  About

Springfield Public Schools in Missouri receives a
$4,129,879 check!

SPRINGFIELD, MO., August 2025 - On August 25, Springfield Public Schools in
Missouri celebrated the receipt of a $4,129,879.26 reimbursement check for
installing ground-source heat pumps at Carver Middle School, Sequiota and

Disney Elementary Schools.

Energy Tax Cns for Schools

April 25, 2025

The ground-source heat pumps provide affordable and reliable heating and
cooling for the building, and qualify for energy tax credits through a funding
mechanism called Elective Pay.

The district partnered with engineering and performance contracting firm
Learn more at 10:36.
Veregy to pursue a Guarantee

to help fund the projects.

Elective Pay in Action

https://www.undauntedkli2.org/elective-pay-in-action

School Investments with Energy Tax Credits

29



Maximize the tax credit opportunity

GROUND-SOURCE HEAT PUMPS IN SCHOOLS:

A GUIDETO MAXIMIZING
ENERGY TAX CREDITS

MAY 2026

For
districts!

HELPING SCHOOLS
MAKE THE MOST
OF ELECTIVE PAY

A PLAYBOOK FOR STATE LEADERS
2025

“UNDAUNTEDK12 b g i,

wow Unfaumiodi 12 6 www Schood inhiaatrechs ]

~UNDAUNTEDK12

wwn sndasntedk12 org

https://www.undauntedk2.org/ourwork/ https://www.undauntedk12.org/playbook
new-resource-modern-hvac-guide -for- -| r

4 NDAUNTEDK12
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COO0L SCHOOLS HAVE HEAT PUMPS Questions?

Sara Ross, Co-founder
sara@undauntedki2.org

@UndauntedK12

Thank you!

7UNDAUNTEDK12

NICOLE KELNER

4% NDAUNTEDK12

31
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https://twitter.com/UndauntedK12
https://www.undauntedk12.org/
https://www.youtube.com/channel/UCpTN02eP5p8VQ6cXXUyqFyA/featured
https://www.instagram.com/undauntedk12/
https://www.linkedin.com/company/undauntedk12/
http://undauntedk12.org/

How state energy offices can help

Expand awareness and
understanding of the
GSHPs, the tax credit, &
Elective Pay

Support planning and
analysis to GSHP
Implementation

Align and increase
state investment in
GSHP implementation

4 NDAUNTEDK12

Identify and support the first cohort of qualified projects
“Broadcast” through statewide communications channels
Target outreach districts

Highlight first movers

Require and support life cycle cost analysis with state agencies that
fund school construction

Support consideration of GSHPs and Elective Pay in planning
Fund decarbonization roadmaps for districts

Avoid crowding-out federal credits with state authorities that support
facilities grants

Ensure projects have access to bridge financing i\(
Create financial & programmatic supports for heat pump retrofits

32



How state energy offices can help

A||gn a nd increa se e Enable private sectorinvestment in school facilities

. . e Encourage utility co-investment and collaboration
state investment In : :
e Replicate Elective Pay as a state program i\(

GSHP implementation
(cont.)

Foster su ppo rtive e Grow and expand registered apprenticeship programs (with workforce
development and labor offices)

conditions for districts e Incentivize high-performance buildings
to implement GSHPs

Bu||d ca pacity Of e Build knowledge and staff capacity among state agencies
. . e Coordinate technical assistance and support capacity-building in
district and state distriots PP pacity g

leaders to implement e Create dedicated leadership roles (e.g., dedicated staff or sub-offices)
GSHPs e Support / contribute to the assembly of school facility data




Example: Colorado establishes refundable state tax credit

e In May 2023, Governor Polis signed HB23-1272, “Tax
Policy That Advances Decarbonization”

e Established Colorado’s Geothermal Energy Tax Credit

Offering (GETC)

o

O]
0]
0]

o Eligible applicants are building owners, campuses,
developers, local and Tribal governments,
contractors, corporations, utilities, and public-private

Refundable, merit-based, competitive

30-50% of costs, up to S5M
Twice annual applications
Total funding of $35M

partnerships.

7 UNDAUNTEDK12

{®@ Colorado Geothermal
coorapo Energy Tax Credit Offering

Energy Office

Colorado’s strategy to address climate change, - -
public health, and safety, Geothermal energy can s
be used to heat and cool bufldings across

3 sities and can g {iable carbon-
free power 24 hours a day, 7 days a week.

Governor Jared Polls signed into Law MB23-1272, Tax Policy
That Advances Decarbonization, which created
competitively awarded refundable tax crodits for
geothermal heating and electricity projects. Applications
open twice annually

Eligible applicants for the Geothermal Enevgy Tax Credit
Offering (GETCO) Include bullding owners, campuses,
developers, local and Tridal governments, Contractons,
corporations, utilithes, and public-private partnerships.

Tax Credit Type Example Projects Tax Credits
« Exploration and development of wells » Funds 30% - 50%
Ievestment Tax Credie (ITC) o Deillsng exploration and confiemation wells of project costs
For evaluating and developing * Production of electricity using heat from merit-based
3 geothermal resource to ol and gas cperations (Lemstations apply) o 55 million cap
produce electricity of & * Drilting injection welts per project
thermal energy network o Thormal energy network studics and * Program cap of
CONBLIUCTION Projects $35 million
Production Tax Credit (PTC) « Convertional Hydvothermal Systems (CHS) $0.02/3WN ¢
For eloctricity peoduction * Advanced Geothermal Systems (AGS) $20/MWh {sb
from geothermat eneegy, for o Enhanced Geothermal Systems (£GS) U‘“"Kl}«

sale or for direct use o Supercrical Hot Rock (SHR)

34


https://energyoffice.colorado.gov/geothermal-tax-credit
https://energyoffice.colorado.gov/geothermal-tax-credit
https://energyoffice.colorado.gov/geothermal-tax-credit

Example: Aspen School District receives $5M for multi-
building project

e Shifting existing HVAC systems to GSHPs as part of
thermal energy network (TEN) to heat/cool over 400k
sq ft of building space

e Colorado Energy Office Awarded S5M from state tax
credit program to fund design phase

e $20-35M project is also supported by
o Estimated 30-40% federal tax credit
o Energy savings from ESPC
o Other state grants
o Bond funds

Project driven by public-private partnership

7 UNDAUNTEDK12
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https://www.aspentimes.com/news/aspen-school-district-receives-5-million-funding-award-for-geothermal-energy-project/

Leveraging Federal Tax
Credits Through Third-Party
Ownership

How Geothermal Leasing is Helping to Scale the
Industry and What Role States Can Play

Brian Ferrarese | Regulatory Affairs Manager
bferrarese@dandelionenergy.com

A\l dandelion



About
Dandelion

The nation’s leading residential geothermal heating and cooling provider

Our background

Dandelion spun out of Google X in 2017 with the mission
to scale geothermal for residential buildings.

Leading expertise

We have industry-leading expertise in ground-loop system
designs. Our design engineers have designed over 15,000
single and multi-family geothermal systems.

Over 4,000 heat pumps installed, over 1M feet drilled

Dandelion pioneered small rig drilling in the U.S. to enable
lower cost, smaller residential deployment of geothermal.
We are bringing our solutions to large scale developers
and homeowners across the country.

A\l dandelion



How Geothermal Works ———m[]

It uses the Earth's naturally stable underground
temperature to deliver efficient, safe, and reliable
comfort, year-round.

|

N\l dandelion




e Consistent temperature of the ground acts as
a thermal battery
. As state’s electrify, expected to switch from
primarily summer peaking to winter peaking
- Example: New York expected to winter
peak as soon as 2036

o NYSERDA estimates that higher Suinraer Pauidng %w;me,peakmg

System : System

SUMMER AND WINTER PEAK DEMAND FORECASTS (MW): 2024-2054

adoption of geothermal heat pumps
could reduce New York system peak by
4-12 GW compared to ASHP reliant
electrification
« Geothermal reduces summer peak demand
between 10-30% | winter peak 50-80%

AlZ dandelion



The Impact (Baltimore)

What geothermal means for the grid

| | I |
| | |
A ) [ [ I
] I | |
] I I |
] | | |
] | | |
: ! ASHP | |
] |
: i GSHP |
ow o |
| |
| |
v ) I
[
|
|
50-70% @& .
lower peak load : : 40_50%
| : : lower peak load
| | |
1 1 1 1
.. 99% T t 1% T t
Fflgld@ elr;mri::era ure eg;pfFra ure HOt! .
R 25-year high
25 Vel low Outdoor Temperature 108 °F

Data Source: Geoexchange, AnnDyl Policy Group



Leasing Geo

H.R. 1 (OBBB): Termination of 25D 30% consumer tax credit,
Section 48 commercial tax credit remains through 2034

30-50% tax credit: projects owned by commercial entity under
1MW or meeting prevailing wage

30% = Baseline
40% = 30% Baseline + 10% Domestic Content Adder

50% = 30% Baseline + 10% Domestic Content Adder + 10% Energy
Community Adder

Language added specifically to allow geothermal leasing

A\lZ dandelion
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Builders adopting geo leasing Fommn

Federal tax credit and leasing is enabling more projects S

Al

dandelion
Lennar Dream Finders Ward Communities X
220 single family home 80-townhome community in 48 new townhomes in gﬁ U pST rea m
community in Clarksburg, Laurel, MD 4
MD Elkton, MD




Leasing Challenges (and
myths debunked)

Capital Partner: Identifying a third-party financing partner that will fund
geothermal systems upfront

Program Design:

Length of lease agreements

Buyout periods/options

Warranty and maintenance structures
Procedures for non-payment

Learned from solar leasing

Leasing Perceptions Addressed:

Homebuyers have a neutral or positive view of a leased geothermal
system because of system benefits | Does not add any friction to the
buying/selling process

Benefits (energy and cost savings) greatly outweigh cost of ongoing
lease payment

A\lZ dandelion
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Policy Drivers A o A

|
—— h: ' e ‘\-,

-
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ﬂ.nx.

*MMJ c ni*i' ¥
e Energy Efficiency Rebates *
o  Geothermal-Specific Incentives \
o Rebate Reservation Systems .-E;m’; ‘ 3 iz
o CO,NY, MA e
e Geothermal Renewable Energy Credits :
o Performance-based crediting/RPS carve out for Geo -
provides ongoing or upfront cost offset
o Maryland (in place), lllinois (passed/under dev.), Virginia ] ”
(passed, effective 2027)
e Zoning/Code
o Gas line extensions
o All-electric or high efficiency code {
\ i

A\lZ dandelion
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Brian Ferrarese
Manager, Regulatory Affairs




Innovations in Geothermal Heating and Cooling Financing

Bryce Carter

e Geothermal Program Manager, Colorado Energy Office

Brad Gratton
e Project Manager, CMTA, Inc.

Ryan Trauley

* Program Manager, Maryland Energy Administration

Zeyneb Magavi

e Executive Director, Home Energy Efficiency Team (HEET)



The Heat Beneath Our Feet

How Colorado Leveraged State Tools to Scale Geothermal

¢ ns:.:lz.x'*za You TR v ;
s ARE IN THE House
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Introduction

BRYCE CARTER

Senior Geothermal Program Manager

Strategic Initiatives and Finance Team (SIFI)

COLORADO
_ = l\fﬁ’_/' Energy Office



The Value
Proposition of
Geothermal
Heating &
Cooling
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N
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EAGLE COUNTY
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1.2 million sq feet networked with diversity of

heating/cooling needs

o 3,113 ton cooling load
o 2,728 ton heating load (boilers not used in recent years)

Compared to a conventional system:
o ~650 kW demand reduction (13%)
o ~1.3 GWh energy savings (10%)
o  ~58,000 Dth natural gas savings (55%)
o  ~10 million gallons water savings

CMU networked geothermal efficiency vs. a standard system

$1.5 million savings per year have resulted in a .
Networked Geo COP  Conventional COP

2% reduction of student tuition Spring 7.0 1.9
Summer 3.6 3.4

Fall 5.8 2.0

Winter 8.9 1.2

Overall 5.7 1.9

Source: Evaluating a Community Ground Source Heat
Pump System at Colorado Mesa University, 2023

@ COLORADO
W Energy Office



' Case Study: Lennar Homes and Dandelion Energy

® CANARY MEDIA

Clean energy journalism for a cooler tomorrow

Lennar will build 1,500 new
Colorado homes with
geothermal heat pumps

One of the country’s largest
deployments of ground-source systems
being built in Ken Caryl, a southwest
Denver suburb

Expected to save residents
approximately $30 million in energy
costs over 20 years

Will reduce anticipated peak electric
demand by 6 MW, helping reduce costs
for all utility ratepayers

Leasing model may be as low as $15/mo
with stacked gov’t and utility incentives

@ \cy Energy Office



PILOT&TODAY . e Proposed 1,100+ home community
February 11, 2023 ”‘“"faﬁf"’“g f ’
Brown Ranch to utilize “;’*7 o e Study showed networked geothermal
Sonemi e RN T system has nearly double upfront cost,
e GodiBrmmaryorscBiTian but-
o o ) e Community would realize $100 million
of savings over 30 years compared to a
S < traditional or all electric approach
with ROl of ~10 years
o« Upfront cost may be reduced by half
— — — through federal incentives, not yet

including available state incentives

COLORADO
o \Cy Energy Office


https://yvha.org/brown-ranch/#associated-documents

Colorado
Geothermal
Enabling
Policies




Colorado’s Evolving Statute

> HB19-1261 and SB23-016: Statewide Greenhouse Gas (GHG) pollution reduction goals including

net zero emissions economy-wide by 2050

> SB21-264: Clean Heat Framework to support gas to electric transition for utilities and

consumers; reducing natural gas emissions by 22% by 2030

> HB22-1381: CEO Geothermal Energy Grant Program established with $12 million

> HB23-1252: Gas utilities may create Thermal Energy Networks; Xcel TEN pilot project

> HB23-1272: Creation of Colorado Geothermal Energy Tax Credit Offering; Heat Pump Tax
Credit

> SB26-142: Clarifies local government’s ability to deploy TENs; requires Xcel solicitation of deep

{) COLORADO
ez ‘\5iy' Energy Office




HB23-1272: State Geothermal Tax Credits

Geothermal Energy 2024 - 2033

30% - 50% ITC, merit-based
S5 million cap per project

Geothermal Electricity (Investment Tax Credit)

30% - 50% ITC, merit-based

Thermal Energy Network (Investment Tax Credit) $5 million cap per project / study

Production Tax Credit $0.02/kWh
Heat Pump Technology (per residential unit) 2024 - 2025 2026 - 2029 2029 - 2033
Air-Source $1,500 $1,000 $500
Ground-Source, Wa.ter-So.urce: or combination system $3,000 $2.000 $1,000
including either
Heat Pump Water Heater $500

The nonresidential building rate is the tax credit multiplied by the number of increments of 4 tons.

Thermal energy networks may combine the credit per connected residential unit and nonresidential building.

@ COLORADO
W Energy Office



HB23-1272: Heat Pump Contractor Certification

> Contractors administering state tax
credits must be certified by the CEO

o Streamlines credit for consumers

o Provides needed market data to better
inform future policy to support the sector;
workforce development

> Contractors may retain a percentage
of the tax credit to support overhead

o e.g.66%or $1,333 per GSHP in 2026

(}) COLORADO
A \fiy' Energy Office



Financing and Incentive Programs

~N
\ w Collective Clean Green bank - leveraged $30M initial state seed into $135.5M AUM
\ Energy Fund across 145 clean energy loans
J
)
@_ PAC E Commercial Property Long-term, non-recourse property tax assessment financing
) GRAT S Assessed Clean Energy $330M+ across 141 projects )
() A
&, Enables public buildings to fund facility improvements through
) & Energy Performance _ . , _
Contracting energy savings; $1.02B in investments, $52M in annual savings, and
COLORADO 316 million kWh in energy reductions realized since 1997
Energy Office
C’ 0 Home Electrical and $56 million HEAR program offers fixed appliance rebates up to h
) & Appliance Rebates $8,000 for GSHPs in homes; $56.2 million HER program provides
COLORADO (HEAR) & Home project-based rebates for whole-home improvements achieving at
_ Efficiency Rebates (HER) 0 :
Energy Office least 20% modeled energy savings )

@ COLORADO y
= W Energy Office



Fostering a
Collaborative
Learning
Community



https://wp-denverite.s3.amazonaws.com/wp-content/uploads/sites/4/2018/02/180214-CAPITOL-BUILDING-KEVINJBEATY-01.jpg

Projects Utilizing Colorado’s Geothermal Incentives

UTE MOUNTAIN

RESERVATION

B e @

O,J*HN UT: l
RESERVATION

$12 million in grants and $70 million in tax credits to
support the use of zero-emission, geothermal energy for
electricity generation and space/water heating and
cooling in homes, businesses, and communities.

Single-Structure
Geothermal Installation

|.‘. . ':»'l ’::-‘4.
::H: L JJ”L\

-1 e

Thermal Energy
Network Study

Thermal Energy
Network Installation

Geothermal Electricity
Award

As of May 2026, $42.6 million has been awarded across 64 Colorado geothermal projects!

@@ COLORADO

Energy Office



Colorado Geothermal Market Assessment

We aim to foster a learning community
across our incentive awardees and the
general market to:

Workforce

e Exploration and Data
e Deep Water Resources
e Ops, Power and Utilities

> Establish publicly accessible baseline
data to track ongoing market progress

Workgroup

Finance Coordination

Utility

> Build community trust and buy-in
across geographic networks International®

> Establish and facilitate technical
engagement framework

 : $ $ $ $
> Highlight opportunities for private Market Mapping And Analysis

sector leadership

> Will be published this September!

(}) COLORADO
A \fiy' Energy Office



More Information

More information is available at:
geothermal.colorado.gov

Join us in Golden, Colorado:
Geothermal Solutions Summit

November 30 - December 3 SCAN M E

Contact: Stay grounded as Colorado
geothermal heats up:

Join the CEO GEO
bryce.carter@state.co.us newsletter!

ceo geothermal®@state.co.us

(¥) COLORADO
o \Cy Energy Office


mailto:ceo_geothermal@state.co.us
mailto:bryce.carter@state.co.us
https://socgov27.my.site.com/CEOForms/s/contact-lists/geothermal-program
https://socgov27.my.site.com/CEOForms/s/contact-lists/geothermal-program
http://geothermal.colorado.gov/
https://calendar.mines.edu/payne-institute/event/18425-2026-geothermal-solutions-summit-day-1

Bradley Gratton, PE
Project Manager, CMTA Energy Solutions

Let's Connect



Introduction +
About CMTA



Overview

MEP Design | Performance Contracting | Zero Energy | Technology | Commissioning

National Leader in High Performance Facilities
Top 20 Nationally

Employees
Offices Nationwide
Professional Engineers

Years of Service

ASHRAE ‘
AN/ | =l NAESCO

GIRNTS

2023
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ACHIENTINY



30+

Years of Geothermal Experience

: 2 [4
o \.)‘,../)‘ T
‘\"”;"(‘!ré' ® g
(ara® giEgq
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" k\ W \ @ 2
® L G ()
(-

ft> of HVAC Design / Renovation

6,750

Miles of Geothermal Well Experience
*Most in U.S.



Geothermal Basics



Geo-Exchange Basics

How Does a Geothermal System Work?

v | v y The earth’s constant underground
m | | | temperature is a renewable resource
H | that cools and heats water from the

building. In the winter, the water is
heated by the earth, then exchanged in
the building.

| In the summer, the water is cooled by
' the earth, then exchanged in the

H M h M M M building. .
: CMTA

© 2025 CMTA, Inc. Proprietary and Confidential. Not to be distributed without CMTA, Inc. permission.




Why Geothermal?

=

* Most efficient commercial HVAC system
technology available

Lowest energy consumption (EUI)
Lowest operating costs

Lowest life cycle cost

Least emissions implications / all electric
Ease of maintenance

Heat recovery (IT/refrigerators/freezers)

!
:
i
I}

i o e e




Where Does Geothermal Make Sense?

- :l: > >
Geothermal Sense ;é"l‘;’:;’ b SOEE Mkt
— Zones 3-6 Generally ol )
— Others maybe 4C
— Rocky Soils
— Clay/loam based soils . 5B e IECC Climate Zones
— Groundwater = great! 2 ‘ & Ol B

3C = B 4A e X B 28 Hot Dry
(5 153 : - B 3A Warm Humia
- / k=T L [ 38 Warm Dry

B 3C Warm Marine
(] 4AMxed Humid
.| 48 Mixed Dry
[] 4C Mixed Marine
B 5A Cool Humid
[7] 58 Cokt Dry
B 5C Cool Marine
1A @ eacosHume
[l 68 Coki Dry
B 7 Very Coud
I 8 Subarctic/Arctic

Geothermal Challenges
— (not necessarily impossible!)
— Extremely sandy soils

— Extreme environments

— Very unbalanced loads

72 CMTA



System EUI Comparison - Renovations

~
w

valley View Elementary School

v
(=]

Pine Knot Intermediate

~N
w

Opequon Elementary School

N
a

Tuscarora Elementary School

]
McCreary Middle school 26 109
! | |
East valley Elementary School 2 z 100
] |
Rosemont Llementary School 30 96
Mill Creek Interm ediate School 23 73
]
Beechgrove Elementary 24 70
]
Morgan County Middle School 29 69
Bloomfieid Middle schoo 20 68
-
Warren Elementary School 28
-
Greenwood High school 29
_
Natcher Elementary School 27
]
Morgan Central Elementary 16
0 20 4;0 60 86 100

149

144

126

The Department of Energy
Defines Net-Zero Capable as:
35 EUl or Less

@ Post-Construction [Baseline

120 140 160

Geothermal HVAC
100% Achievable
within Budget




Geothermal Approach

Evaluate & Model: Assess existing systems, energy
performance, and site feasibility for geothermal integration

e Perform Test Bore

Bundle for Value: Combine HVAC, envelope, lighting, and
controls upgrades into one holistic energy-savings package

e Minimize HVAC Load First

- Design for Longevity: Engineer holistic geothermal systems
for efficiency, reliability, and reduced maintenance

 Verify Results: Monitor, measure, and guarantee
performance through data-driven validation




Alternative Funding



Investment Tax Credits (ITC)

Investment Tax Credits

Geothermal HVAC
Solar
Energy Storage

Direct-Payment to
Not-for-Profit Owners

30% Base Tax Credit

Installed efficiency / generation

Low Income Community
Bonus 10% incentive

Energy Community
Bonus 10% incentive

Domestic

Manufacturing
Bonus 10% incentive



GRECs

Geothermal Renewable Energy Credits

1 GREC = 1 MWh of Geothermal Heating/Cooling

Established by State's Renewable Portfolio
Standards (RPS)

* Alternative Compliance Payment (ACP) creates
demand & established value

Creates revenue stream for system owners

» Aggregators have upfront payment options
GREC Markets

* Maryland

* Virginia

* New Hampshire

GRECs

GEOTHERMAL RENEWABLE ENERGY CREDITS
Turning Clean Thermal Energy into Market Value

0 GEOTHERMAL Q GREC o SOLD TO o REVENUE
SYSTEM GENERATED BUYERS TO OWNER

Ciean, efficiort Erwircomental value of Utikties and energy Project owner

THE VALUE OF GRECs
I 9 & o
FINANCIAL VALUE CLEAN & RENEWABLE MARKET-BASED FLEXIBLE & PUSBLIC BENEFIT
Croatus a now Suppars Gecarborizaton SOLUTION SCALABLE Lowers energy costs,
revenue stream that of busldings and stato Helps states and Applies 0 residential, DoOsts eConomec
IMpIOVES progect clean energy goals utiities meet RPS commercial, institutional Activity and croates
eConomcs and clean energy and public projects focal jobs
requirements

GRECSs unlock the value of geothermal energy—

good for people, the planet, and the bottom line.




Utility Rebates, Grants & Financing

« Utility Rebates
 Incentives for high efficiency HVAC systems
 Incentives for electrification
« (CO2e Offset
« Geothermal specific utility credits
* Grants
* Decarbonization/Electrification Funding
* Green Bonds & Banks

« Low interest financing



Operations Budget
Before ESPC

Energy Savings Performance Contracting (ESPC) Maintenance
- a financing tool used to reallocate utility cost
savings to make facility improvements

* Funds are invested in facilities rather than paid

to the utility company e e
. . Gua?ranteed After ESPC ¥
* Preserve local funds for future major capital soresRnd— Positive Cash Flow
improvements
* Excess savings (in yellow) are 100% retained by Maintenance

school district

 Streamlined procurement method




Geothermal Project: Cost vs. Available Incentives

Stacking Incentives to Lower Net Project Cost

TOTAL PROJECT COST AVAILABLE INCENTIVES
DoLLARS $11,300,000 $6,530,000
$12M
$10M
INCENTIVES
$8M REDUCE COST 40% GEOTHERMAL ITC
@ $4,500,000 39.8%
$6M ¢ )
&l Geothermal Project $6'530’000 $260,000 _l
@ GREC MONITIZATION L 9.9
57.8% $330,000 2
$2M OF TOTAL PROJECT COST ESPC SAVINGS roe
: ‘ $1,440,000 S
S0

NET PROJECT COST

$4,770,000

(42.2% OF TOTAL PROJECT COST) |

INCENTIVES LOWER THE NET COST BY
98%

) 6,530,000 —mem

IN COST
(57.8% OF TOTAL PROJECT COST)

Values are estimates and may vary based on project specifics, utility programs, GREC market conditions, and ESPC terms.

S1i2M

S10M

SaM

S6M

S4M

$2M

S0



Let’'s Connect.
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Supporting Geothermal
Deployment in Maryland

Maryland Energy Administration

Maryland Energy Administration | energy.maryland.gov



Maryland Energy Administration Mission

We promote clean, affordable, reliable energy
and energy-related greenhouse gas emission
reductions to benefit Marylanders in a just and

equitable manner.

How? We advance impactful energy policies and pro

to help achieve Maryland’s clean energy and greenhouse gas
reduction goals.

We feel the urgency to lower emissions and are driven by 2
guideposts: Net Zero Emissions (CSNA) and 100% Clean Energy
(Governor Moore)

Maryland

- W Energy Administration




MEA Programming Supporting Geothermal

e FY26 Maryland Ground Source Heat
Pump Advantage Pilot Program
(MDGAP)

e FY26 MDOT MOU for geothermal
deployment at TOD Sites

o FY25-FY26 Affordable Electrification T | EERS
Outreach Program (WARMTH) R i 8 it

e Decarbonizing Public Schools USRLES BE B3 P

Maryland

Maryland Energy Administration | energy.maryland.gov Energy Administration




Maryland Ground Source Heat Pump Advantage Pilot Program
(MDGAP)

e New FY26 Program

e Incentives to builders/developers and housing authorities that install
GSHPs in new construction residential developments.

e Approximately $12k per GSHP installation

e Geographic Focus: LMI and/or Overburdened census tracts.

e Goals: lower upfront costs associated with GSHP installation and
support market transformation.

Maryland Energy Administration | energy.maryland.gov




FY6 MDGAP Awards

e Total Awards: S2.5M
>

® F un d | N g GS H P | N Sta | | d t | ons | N Garrett County $963,600.00 To install GSHP systems in each unit of a 73-unit

Affordable Housing new construction affordable housing development at
. Land Trust Hemlock Grove in Grantsville, Maryland.
250+ new construction
Redevelopment $240,000.00 To install GSHP systems in each unit of a 20-unit
1 1 1 Authority of Prince new construction affordable housing development in
residential units. y g/doveiop

George’s County Fairmount Heights, Maryland.

° U pSt ream Le ase + Da N d e I |O N E&s:tream Lease, $513,600.00 To install GSHP systems in each unit of a

48-unit new construction affordable townhome
development at The Summit at Walnut Hill in Elkton,

Energy partnerships w/: Maryland
Upstream Lease, $810,000.00 To install GSHP systems in each unit of an
@) Wa rd CO mmun |t|es LLC 81-unit new construction affordable townhome

development at Montpelier Highlands in Laurel,
Maryland.

o Dream Finders Homes

Maryland

Maryland Energy Administration | energy.maryland.gov 1l Energy Administration




MDOT MOU for Geothermal at TOD Sites

e S4M in funding for geothermal deployment at up to two mixed-use
TOD sites.

e Funding for incremental costs associated with installing GSHP systems
in new construction compared to conventional fossil-fuel powered
HVAC systems.

e Up to S$S15k per residential housing unit developed.

e Supporting GSHP installations in 250+ new construction residential
units.

Maryland Energy Administration | energy.maryland.gov




Other MEA Programming Supporting Geothermal

o FY25-FY26 Affordable Electrification
Outreach Program: supports nonprofit
outreach and education to communities
selected for Maryland’s WARMTH pilots.

e Decarbonizing Public Schools Program: f

o FY24-25: S5M+ in geothermal funding ;
o FY26: S3M+ in geothermal funding

Maryland Energy Administration | energy.maryland.gov ¥ Energy Administration




The WARMTH Act: Networked Geothermal

e Passed by MD General Assembly in 2024

e Requires gas companies to submit
proposals for 1-2 TENs to PSC

e Must be retrofits

e Participating households must receive
weatherization and full electrification

o At least 80% of participating households
must be LMI

e BGE proposed two sites; WGL proposed

one

Maryland

Maryland Energy Administration | energy.maryland.gov b ' Energy Administration




PSC Ruling on WARMTH

e PSCissued ruling in December 2025

e Majority concerned about costs, but did not reject utility proposals
outright.

e Ordered the hiring of a consultant to oversee process of revising
proposals to lower costs.

® Dissenting opinion from two Commissioners: would have rejected the
proposals w/o prejudice.

e What’s next: hiring consultant and beginning proposal revision process.

Maryland Energy Administration | energy.maryland.gov




Quick Overview: Maryland GRECs

e Administered and regulated by the Maryland Public Service Commission
(PSC).

e Thermal equivalent of a solar REC - GRECs reward the renewable thermal
energy and energy savings produced by the geothermal system.

e System owners receive credits that can be sold to electricity suppliers who
need them for Renewable Energy Portfolio Standard (RPS).

e Authorized through Maryland’s RPS.

e Both residential and non-residential geothermal systems are eligible.

Maryland Energy Administration | energy.maryland.gov




Learn More About MEA Programs

_ah) Maryland

Maryland Energy Administration | energy.maryland.gov =Y Energy Administration




FINANCING GEOTHERMAL ENERGY
with GasToGeo

Zeyneb Magavi
Executive Director, HEET

heet




HEET MISSION

To evolve the energy system to meet the needs of our future

> R&D

> POLICY

> WORKFORCE

> PROJECT DEVELOPMENT

» STAKEHOLDER NETWORKS

» THOUGHT LEADERSHIP & INNOVATION




GEOTHERMAL:
ENERGY or TECHNOLOGY ?

Utility-Scale Electricity Distric Heat Heating & Cooling Utility-Scale Heat & Cooling
GEO POWER GEO DIRECT USE GEO BUILDING GEO NETWORK

80°F - 200° F / 27°C -93°C

250°F / 121°C and up

Source: HEET, Content by Zeyneb Magavi, Design by Carrie Klein



GEO COMMUNITIES:
DISTRICT OR ‘NEXT GEN" NETWORKS ?

Generational District Nomenclature

3GDHC 4GDHC 5GDHC

Design S TelL T= Ultra-l
- - um = Low = Ultra-low
Characteristics 60°C to 100°C 50°C to 60°C 7°C to 20°C
(ambient)

Fossil fuel
Thermal Source

(upstream) ’

Renewable & combustion-free
Central plant
Network

Configuration

Geothermal

Thermal
Energy
Networks

Decentralized

(TENSs)

Single-pipe

-~

Number of pipes
in main
distribution loop

Magavi et al. (2024) A Definitional Taxonomy for (Geo) Thermal Energy Networks. Geothermal Rising Conference Transactions, Vol 48


https://cdn.prod.website-files.com/649aeb5aaa8188e00cea66bb/671b0629c6bc4b994c041c9c_2024_GRC_Taxonomy_Magavi_Alberto_Varela.pdf

BUILDINGS:
(GEOTHERMAL HVAC)

DISTRIBUTION:
(THERMAL ENERGY
NETWORK)

THERMAL RESOURCES:
(GEOTHERMAL BOREHOLES)

Also...

WASTEWATER EXCHANGE
INDUSTRIAL WASTE HEAT
LAKES, RIVERS, PONDS
OTHER THERMAL. ..

WHAT IS A THERMAL
ENERGY NETWORK ?

An evolution of district
energy that taps ambient
thermal and moves it
between buildings in pipes
filled with water. Every
component of a Thermal
Energy Network
contributes efficiencies.
Together they are the
most efficient heating and
cooling.

Each component is OLD
TECH. Together they are

NEW TECH. @



BUILDINGS:
(GEOTHERMAL HVAC)

DISTRIBUTION:
(THERMAL ENERGY
NETWORK)

THERMAL RESOURCES:
(GEOTHERMAL BOREHOLES)

Also...

WASTEWATER EXCHANGE
INDUSTRIAL WASTE HEAT
LAKES, RIVERS, PONDS
OTHER THERMAL . ..

—

BUILDING
INVESTMENT

UTILITY
INVESTMENT

SYSTEM
INVESTMENT




HEAT PRODUCTION & CONSUMPTION: CREATING A THERMAL
VARIABLE DEMAND ' ENERGCY MARKET

Commercial buildings
Residential buildings

Municipal buildings A thermal utility S
i respormble for opt|m|zmg
el 2 the interconnection of

thermal resources to

ny

Felleelos g [IEATCONSUMPTION thermal demands across
heat year-round : ses .heat.year-mund d tl e
Industrial waste heat S‘g'rr;\g:;iggzls S p acCe an .
Di::ii?nr:e{ /q -.r’:' A : Industrial use
Subway tunnel (A e g’ Milk pasteurization

Prioritizing closest, least
cost thermal resources
relies on the defining

HEAT PRODUCTION & CONSUMPTION: parameters illustrated in
FLEXIBLE SUPPLY four quadrants. The flexible

e M

Boreholes

Bedrock
MOST valuable resource.

Sewer systems

Bodies of water Supply quadra Nt iS the



Geothermal Pilot Project

p

Flagg Dr nody Land Concora St E

Networked
i rothermal
Y »

SIS




Expected Cost Reductions in Expansion

$19.5M

375 tons

7%

—_
<
e«
-
(%2
&
a4
o
O
O
Lo
Q
2,
<
[-%

Concord Loop
(initial Project)

Sources: Concord loop — DPU docket 21-53. Flagg loop — HEET internal.

$11.4M

425 tons

Flagg Loop
(Expansion)

EXPECTED 50%
REDUCTION IN
COST/TON

I&C
Design
Mains and Services

Pump House / Civil
Borefield

Building Conversions

heet
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DEVELOPMENT DEPLOYMENT

Interim Ratemaking Integrotech
Data Collection Ratemaking Final
Standardized Performance Modeled
Workforce Costs Understood
Development Workforce Growth
Cost Framework Prepared & Scaling
Regulatory Framework Finance Model Known
Thermal Commons Thermal Regulation

~ 100 Projects ~ 80% of buildings

Education, Communication, Convening, & Stakeholder Alignment > Strategy




PROJECT PIPELINE

Growing a diverse pipeline
of projects

Y eod.\1],'[c
THE

WORKFORCE
SYSTEM Coordating scaling (e

INVESTMENT

Federal, state, & private
financing de-risked

operators, and HVAC and scaled
HEET's current experts
strategic plan to MODERNIZING
provide values THE THERMAL
and data based ENERGY
SYSTEM
system
leadership POLICY PATHWAYS RESEARCH &
Clear the barriers to scaling DEVELOPMENT
and ensure that the [% Ongoing science &

technology benefits are

. L innovation optimizes, cuts
fairly distributed

costs, informs policy, and
includes open data

SYSTEM LEADERSHIP

Coordination, alignment, and timing
between system drivers. Space for all
stakeholder voices, while prioritizing trust.
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MA - 2021, 2022, 2024,
2025

MN - 2021, 2024, 2025
NY - 2022, 2025
CO - 2023, 2024, 2026
WA - 2024, 2025
MD - 2024

VT - 2024
CA-2024

NJ - 2024 (study)
ME - 2025 (study)
TX -2025
IL-2025
CT-2025



REGIONAL CENTERS [
OF EXCELLENCE

The new Geothermal Drillers
Association has curriculum
developed and two driller
technician trainings complete
as a ‘Center of Excellence’ is
founded in Framingham, MA.

5S
["n A CLEAN Emﬁv CENTER

GEOTHERMAL ‘ ‘
ORILLERS ASSOCIATION




DEMONSTRATE, DEVELOP, DEPLOY

A Three-Stage Plan to Massachusetts Statewide Adoption by 2050

DEMONSTRATION 2019-2028 DEVELOPMENT 2026-2035 DEPLOYMENT 2035-2050

~5 projects NIOO projects IOOOS of projects

Prove the technology, measure Design the frameworks that scale Standard infrastructure, settled
everything rules

FIVE COORDINATED ACTION TRACKS

Policy phose—matg:hed regulot-qry frameworks Executive Order 654
pilot authority to scalability (Mar. 2026 ) directs accelerated
R&D Geo DataBank; measured performance, cost, geothermal deployment:
and grid-impact studies resource identification,
Workforce gas-to-geo skills transfer; drilling Center permitting models, licensing
of Excellence; geo-HVAC training pathways, and workforce.

Finance cost categorization, used-and-useful
standards, funding stack at street scale

Project pipeline Framingham + Flagg Loop; utility pilots;
Kickstart communities, Franklin Fields




RISING GEO -

In the past 2 years the -

U.S. Department of g

Energy published il 2tBiro) o
Geothermal I_IftOff International Energy Ag

reports and the |[EA T ——

published a first ever i N

Geothermal Report, -

.
-

wind

kicking off a surge in
INnterest, excitement, -
Investment, and a
growing awareness of
the coming
geothermal century.

and solar are excellent. ce] ¢- ErE
LJd

"» NPT 0 e juagmhs Weall know,

https://www.youtube.com/watch?v=mvOoBL-et7U



https://www.youtube.com/watch?v=mvOoBL-et7U
https://www.youtube.com/watch?v=mvOoBL-et7U
https://www.youtube.com/watch?v=mvOoBL-et7U

THINK
THERMAL

TOGETHER

HEET licenses all materials for open sharing & adapting under Creative Commons CC BY-AS 4.0 heat


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

Opportunities for State Energy Offices to Promote

Financing

Maddie Koewler

e Senior Program Director, Buildings, National Association of State Energy Officials

Anna Crouch

e Program Administrator, Minnesota Department of Commerce

Nick Manning

e Senior Clean Energy Policy Specialist, Energy Division, Washington State Department of
Commerce

Ryan Dougherty

e President, The Geothermal Exchange Organization



WHAT DOES INDUSTRY NEED TO KNOW?

Resource and site

suitability

e Subsurface resource
profiles

 Groundwater and
aquifer profile

e Climate and load needs

* Existing projects

Permitting and regulation
* Permits

* Permitting process flow
* Environmental review

e Subsurface rights

* Water rights

Codes and building

performance standards

* Code adoption and
status

* Building performance
standards

Incentives and finance
e Rebates
* Financing structures

Workforce and supply

chain

* Available drillers,
designers, installers

* Training and
certification
opportunities

* Licensing requirements

Economics and Process

* Typical costs

* Case studies

* Pre-development
checklist

Utility landscape

* Service territories

* Relevant rates

* Interconnection
requirements

* Thermal Energy
Network policies

Support
 Point of contact
* Partners




NASEQ—= sCALING GEOTHERMAL HEATING AND

COOLING WITH FEDERAL TAX CREDITS

National Association of
State Energy Officials AND INNOVATIVE FINANCING

July 29 —-30, 2026 | Arlington, Virginia

# 0 s /

| I I I I I | I I I I | Il
6 Connect to the Wi-Fi through the MondayProperties_Wi-Fi Network. No password needed.
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