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Why TENs?



Community Impacts

W H Y  T E N S

W H Y  I T  M A T T E R S

Cleaner Air

Cuts emissions and improves local air quality for residents and visitors 

alike.

Stable Energy Costs

Stabilizes long-term energy costs, shielding the community from vola�le u�lity 

markets.

Sustainability Leadership

Posi�ons municipality as a regional and na�onal leader in clean energy innova�on.

Phased, Flexible Redevelopment

Enables scalable, phased redevelopment that grows with the community’s needs.
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Who benefits and how?

W H Y  T E N S 5

Thermal Energy Networks 
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What is a TEN?



What is a thermal energy network?

W H A T  I S  A  T E N

3  M A I N  C O M P O N E N T S

1. BUILDING LOADS

TENs “share” building loads via distributed heat pumps

2. AMBIENT LOOP: 45°F – 95°F

Connects distributed heat pumps and thermal assets, such as…

3. ENERGY SOURCES / SINKS / STORAGE

• Waste heat recovery (ie system diversity)

• Geothermal boreholes

• Lakes, rivers, ponds

• Piped water network

• Wastewater pipes

• Other poten#al assets…Adapted from HEET and MIT D-Lab
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Advancing Thermal Systems: A Paradigm Shift

W H A T  I S  A  T E N 8

TENs are a way of thinking that 

connect exis�ng technologies 

that already work by 

themselves

Source: Geo@MIT



Advancing Thermal Systems: A Paradigm Shift

W H A T  I S  A  T E N 9

TENs are a way of thinking that 

connect exis�ng technologies 

that already work by 

themselves

Source: Geo@MIT

Mountain Towns are 

leading the way!
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Where does a TEN 

make sense?

1 The Spark Gap 

2 Which Buildings To Connect

3 Non-Pipeline Alterna�ves

4 Mul�-Source Poten�al



1. Competing Energy - The Spark Gap

W H E R E  D O E S  A  T E N  M A K E  S E N S E

Bigger spark gap means fewer heat pumps

 Spark Gap   =  ⚡ ⚡ (cost of electric BTU)  /  (cost of natural gas BTU)
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1. Competing Energy - The Spark Gap

W H E R E  D O E S  A  T E N  M A K E  S E N S E

Does not take into account natural gas risks!

 Spark Gap   =  ⚡ ⚡ (cost of electric BTU)  /  (cost of natural gas BTU)
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Balancing Value vs First Cost

W H E R E  D O E S  A  T E N  M A K E  S E N S E

1 Federal Tax Incen�ves

2 State Grants and Credits

3 U�lity Incen�ves
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Reducing First Costs

4 Least Cost Path to Design



Balancing Value vs First Cost

W H E R E  D O E S  A  T E N  M A K E  S E N S E 14

Recognizing Value

• Reduced u�lity and maintenance costs

• Added cooling

• Alignment with emissions reduc�ons targets

• Reduced demand on electric infrastructure

• Avoided gas infrastructure

• Improved air quality

• Rapid, equitable transi�on to clean energy

• Local energy resilience

• Avoided risk from natural gas death spiral

Existing 

Operating Cost

New Operating 

Cost

 

OpEx Savings



2. Which Buildings to Connect?

W H E R E  D O E S  A  T E N  M A K E  S E N S E

Building Load Density

Having substan�al building loads close together

Building Load Diversity

Having a mix of hea�ng and cooling loads across 

buildings typologies
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Exis$ng HVAC Systems

Water based hea�ng and cooling systems can be simply 

connected with a TEN. Other retro ts are possible, but 

may be expensive



Load Diversity — The First Resource in Every TEN

W H E R E  D O E S  A  T E N  M A K E  S E N S E

Mul�-use

Restaurant
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3. Non-Pipeline Alternatives

W H E R E  D O E S  A  T E N  M A K E  S E N S E

• 65,000 customers and spanning 975 miles of 

transmission pipeline

• Summit County residents had rolling power outages in Feb 

2019,  a-ec�ng 17,600 customers
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4. Multi-Source Potential

W H E R E  D O E S  A  T E N  M A K E  S E N S E

• Unique local resource availability — 

Mountain Towns are full of these including:

• Geoexchange

• Lake Heat Exchangers (HX)

• Mine Water

• Open Loop HX

• Breweries

• Ice Arenas

• Snowmaking lines

• Wastewater HX

• Potable Water Lines

• Find the least cost energy path!
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How does a 

community get 

started?



How does a community get started?

H O W  T O  S T A R T

1

Governance First!

(we’ll circle back to this)

2

Evalua�on

3

Design

4

Construc�on
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Evaluation Best Practices

H O W  T O  S T A R T

1
Analyze thermal assets 

and loads

2
Conduct a hydrogeology 

study

3 Drill a test borehole
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Loads - What are you going to connect to? 

H O W  T O  S T A R T 22



Resources - Where are you going to get the energy?

H O W  T O  S T A R T 23



A Multi-Source Approach - Vail, Colorado

H O W  T O  S T A R T 24



A Multi-Source Approach - Vail, Colorado

H O W  T O  S T A R T 25



Hydrogeological Studies

H O W  T O  S T A R T 26



Test Boreholes and Thermal Response Tests

H O W  T O  S T A R T 27



Understand Retrofit Implications

H O W  T O  S T A R T 28

• RetroCommission .rst!

• Hydronic (water based hea�ng and 

cooling) systems are compa�ble with 

Heat Pumps

• Hea�ng system supply temperature is a 

major cost driver

• How much electrical capacity is 

available?

• What planned capital expenses can be 

leveraged?
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Design Best Practices



Design Best Practices

D E S I G N  B E S T  P R A C T I C E S

• Design for the least cost path 

• Large, dense systems make the most sense. 300 

tons is o:en the in;ec�on point

• Hybrid systems get the most bang for your buck

• Pump Power has a cubic rela�onship to speed, 50% 

speed is 12.5% power! Design accordingly

• “We’ve can do Geo” is not the same as “We 

specialize in Geo”! Hire a Cer�.ed GeoExchange 

Designer
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Construction Best 

Practices



Construction Best Practices

C O N S T R U C T I O N  B E S T  P R A C T I C E S 32

• A good Civil is worth their weight in gold

• Understand the implica�on of value 

engineering decisions

• Require accurate locates on as-builts

• Driller experience maCers in the 

mountains

• Mountain Towns have very clear drilling 

windows, plan accordingly

• Hire a Cer�.ed Geo Inspector



07
Governance



Governance First!

G O V E R N A N C E

$2.4B+
invested in thermal 

energy network feasibility 

studies for projects that 

never reached execu#on

140+
thermal energy network 

developments across 

North America frozen 

before they could be 

executed

12 yrs
average delay from 

concept to shovel-ready 

project

70%+
of evaluated projects 

never advance to 

construc#on

Source: Cairn Global
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What does governance mean?

G O V E R N A N C E

© Copyright Ewbank Geo Tes�ng, LLC; NexTemp Solu�ons Inc.; GreyEdge Group, LLC 2024

35



Managing Risk and Responsibility

G O V E R N A N C E

O
�

-t
a

ke
r 

R
is

k
 T

ra
n

sf
e

r

Private Sector Responsibility

Design-Bid-Build (Tradi�onal Delivery)

Design-Build-Maintain

Design-Build-Operate-Maintain

Design-Build-Own-Operate-Maintain

U�lity Priva�za�on

P3

Universe
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Governance Examples

G O V E R N A N C E

Framingham, MA (ENR)  ·  Hayden, CO (Canary Media)  ·  Aspen, CO (Aspen Public 

Radio)
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W R A P  U P :  Y O U R  F I R S T  N E X T  S T E P

Mountain Towns are at the forefront of climate change 

impacts, they also need to be at the forefront of the 

solutions!

Process ma
ers, don't leave value on the table 

Discuss roles early, governance �rst ensures the project will advance.

TENs are a tool for Mountain Towns to meet mul#ple goals in one move 



Thank you!
Ques/ons, thoughts, ideas?  Reach out — let’s talk geo.

Ma. Garlick, CCP, CEM, BEMP

CEO

mgarlick@greyedgegroup.com

801-907-5654

Megan Lim

Educa#on and Business Development

mlim@greyedgegroup.com

713-517-9402

The GreyEdge Group  ·  greyedgegroup.com

A C K N O W L E D G E M E N T S

Cairn Global

Vermont Community Thermal 

Networks
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