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About Your Presenter

• Throughout his career, Scott has remained 
active in the HVAC and geothermal 
industries through equipment sales, 
application and engineering.

• 10+ years of commercial HVAC experience with 
a focus on renewables and geothermal heat 
pumps

• Graduate from the University of Oklahoma 
School of Engineering. Boomer Sooner!

• Current focus is education and utilization of 
geothermal technologies and tax incentives. 

Scott Thompson
Regional Sales Engineer, CCG



Client Desires a GeoExchange System

The Building Mechanical System Site & Geology

Vertical GHX Horizontal GHX Pond, Lake HX Open Well Standing Column
Hybrid Options

Integrated 
Design Process

Energy Cost Construction Cost

Test Drill / Excavation TC Test

Design GHX Design System

Specs & Drawings

Construction QA / QC

Commissioning

Operator Training

Design 
Conventional 

HVAC system if 
capital cost is too 

high or site 
unsuited for Geo

F E A S I B I L I T Y

C O N F I R M AT I O N

D E S I G N

I M P L E M E N TAT I O N

O P E R AT I O N

LET’S DISCUSS FEASIBILITY



Feasibility Tools

• System operating and lifecycle costs
• Geo vs alternative systems – BEST software
• Energy efficiency and lifecycle cost

• Initial Cost
• Incentives and tax credits – Geo Economics Calculator
• IRA geo tax incentives 

• Alternative Geo Application
• Hybrid geo system – HyGCHP Tool
• Balancing initial and long-term costs



System Comparison

• BEST – Building Efficiency System Tool

• Developed by the Hydronic Industry Alliance

• Interactive commercial building HVAC system 
efficiency comparison application 

*https://www.tacocomfort.com/software/best-building-efficiency-systems-tool/

Download Here!



System Comparison - BEST



System Comparison - BEST

• Preloaded with ARI data for all 50 
states

• Customizable Building Design

• Regularly updated energy costs 
for each state

• Reliable financial estimates



System Comparison - BEST



System Comparison - BEST



System Comparison – BEST 



Key Takeaways

• Powerful tool, but easy to use
• “Wizard” style easy selection or fully customizable
• Preloaded data for over 30 different systems

• The price is right!
• No upfront cost or licensing fees
• Big thanks to the Hydronic Industry Alliance

• Full system comparison reports
• Energy cost and consumption data
• Compare total system lifecycle costs
• Geo is the clear winner



Initial Cost

• Geo Economics Calculator

• Developed by ClimateMaster and Comfortworks

• Compare the upfront economics of Geothermal 
vs traditional HVAC systems

• Take advantage of all the geo incentives 
available!

https://www.climatemaster.com/commercial/tax-credit

Download Here!



Federal GEO Incentives 
• Geothermal is now on renewable energy 

credits equal to wind and solar 

• This is not product or brand specific 

• 10 Year 30% Credit through 2032

• 10% Domestic Content

• Direct IRS Pay for NFP & Govt Bldgs

• 179D increases from $1.80 to $5.00/sqft



Traditional HVAC $1,700,00
0

Geothermal $2,200,00
0

Installation Comparison

GEO ECONOMICS TOOL – IRA
How it Works

IRA Tax Credit $860,000

Savings per Sq Ft .75

Geothermal Savings

Year 1 $787,346

Year 5 $967,024

Year 10 $1,191,93
7

Geo Cumulative Savings



PRE- IRA REAL ECONOMICS
Non-Taxable Entity

Traditional HVAC $845,170

Geothermal $1,073,65
0

Installation Comparison

IRA Tax Rebate $0

Savings per Sq Ft 1.00

Geothermal Savings

Year 1 ($168,010
)

Year 5 ($37,04)

Year 10 $198,435

Geo Cumulative Savings



IRA ECONOMICS
Non-Taxable Entity

Traditional HVAC $845,170

Geothermal $1,073,65
0

Installation Comparison

IRA Tax Rebate $422,585

Savings per Sq Ft 1.00

Geothermal Savings

Year 1 $254,575

Year 5 $366,066

Year 10 $621,020

Geo Cumulative Savings



Key Takeaways

• Take advantage of the incentives!
• Up to 50% installed cost of the entire system
• Non-taxable entities are now eligible

• Geo is no longer the higher upfront cost
• Less expensive than traditionally “low cost” 

alternatives
• We’re here to help

• Contact ClimateMaster directly
• Contact one of our local manufacturer 

representatives



Alternative Geo

• HyGCHP – Hybrid Ground-Coupled Heat Pumps

• Developed by UW Madison and Energy Center of WI

• Compare upfront and lifecycle costs of Hybrid vs 
Traditional Geo systems

https://slipstreaminc.org/tools/hygchp-modeling-tool

Download Here!



HYBRID GROUND LOOPS

• Strategic ground loop design

• Provides heat of extraction needed to 
handle entire heating load

• Provides heat of rejection option for 
cooling load design optimization

• Optimal for use with the IRA Tax Credit 
program. 50% of heating must be by 
geothermal

Cooling tower or dry cooler rejects excess 
system heat during peak cooling demand



Alternative Geo

Pros:
• Customizable equipment 

inputs
• Customizable loop inputs
• Simulates 20 year lifecycle 

costs for comparison

Cons:
• Only has loaded ARI data for 

three cities
• Only compares with 

condenser water or traditional 
geo systems



NEW R-454B PRODUCTS! - SB



Quiz Time!

• True or False, geothermal heat pump systems 
have the lowest total lifecycle costs?

• Up to what % of the installed cost of a 
geothermal system can qualify for IRA tax 
credits?

• Does an organization need to pay taxes to take 
advantage of the IRA tax incentives?

• What percentage of annual heat load must be 
from geothermal for a hybrid system to qualify 
for the IRA incentives?



“Geo exchange systems are the most energy-
efficient, environmentally clean and cost-
effective space conditioning system available 
today”

  - United States Environmental Protection 
Agency



Thank you

Scott Thompson

www.climatemaster.com

SThompson@climatemaster.com

http://www.climatemaster.com/
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Learning Objectives
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Important tools  

Elements of a quality feasibility study 01

Differences between standalone building systems 
and geothermal networks02



Study Phase Lays the Foundation for Future Phases
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Feasibility

Feasibility

• Permitting

• Technical 
Feasibility

• Cost/Schedule 
Analysis

Selection

• Select Project 
Approach

• Establish Design 
Criteria

• Identify Equipment 
and any Long Lead 

Defining the Project

• Finalize P&ID

• Finalize Scope

• Perform 
Engineering

Engineering 
Documents

• Solicit 
Stakeholder 
Feedback

• Obtain Permits

Project 
Implementation

• Purchase LLE

• Develop / Maintain 
Construction 

Schedule

Selection Definition Design Construction
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Project Purpose

Why is the Owner doing 
the project?

How does geothermal fit 
into its pro forma?

What 2-3 elements will 
make/break feasibility?

What end point creates 
a smooth transition into 

design?
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 Review geology and hydrogeology

 Evaluate permitting pathway and establish 
strategy

 Perform initial test fit

 Perform building energy model

 Update borefield sizing 

 Evaluate tradeoffs of thermal conductivity 
testing

 Establish preliminary budget and schedule 

 Identification of incentives

 Perform initial cost-benefit analysis

Common Evaluation Elements
▬ Evaluate stakeholder acceptance

▬ Determine “offtake” potential

▬ Consider conversion complexity

▬ Review potential for utility / 
infrastructure conflicts 

▬ Identify space for energy center 
equipment

▬ Evaluate environmental conditions 



Framingham Pilot
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 One main and two recharge 
borefields

 Primarily Environmental Justice 
Community

 Mix of loads for system balancing

 1+ mile of ambient loop piping

 Six outside stakeholders to 
integrate 



Utility Network Geothermal: Finding 
your starting point
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Selecting
a Site

Resource
Management

Feasibility Education

Connecting
with

Stakeholders



Tools
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Tools
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Decision Analysis Tool
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Criteria and Metrics1,4 Criteria 
Weights2

Metric 
Weights3

Site 1 Site 3A Site 10

Metric
Score

Weighted 
Metric
Score

Weighted 
Criteria Score

Metric
Score

Weighted 
Metric
Score

Weighted 
Criteria Score

Metric
Score

Weighted 
Metric
Score

Weighted 
Criteria 
Score

Existing Electrical Territory 5% 100% 1 1 1 10 10 5 10 10 5
Viability for Future System Expansion 5% 100% 10 10 5 10 10 5 0 0 0
Customer Participation and Willingness 20% 6.7 13 5.85 12 0.7 1
Relative level of community interest in geothermal 10% 7 0.7 6 0.6 7 0.7
At least one government/municipal official has issued a letter of support 
for the project 30% 10 3 7.5 2.25 0 0
At least one customer has issued a letter of support for the project 30% 0 0 5 1.5 0 0
At least one community organization has issued a letter of support 
for the project 30% 10 3 5 1.5 0 0
Geological Conditions & Thermal Conductivity 20% 7 14 7.6 15 2.8 6
Depth to Bedrock 40% 7 2.8 7 2.8 3 1.2
Bedrock Conditions/Drillability 20% 10 2 10 2 3 0.6
Groundwater-Producing Formation(s) 20% 5 1 7 1.4 0 0
Overburden Type Drillability 10% 7 0.7 7 0.7 3 0.3
Thermal Conductivity 10% 5 0.5 7 0.7 7 0.7
Environmental Justice Impacts 10% 10 10 7.5 8 5 5
Presence on Site on GIS Mapping 100% 10 10 7.5 7.5 5 5
Right of Way (ROW) for Accessibility and Construction 20% 2.9 6 6.4 13 7.5 15
Borefield Work Area Accessibility 30% 0 0 5 1.5 10 3
Concentration of Utilities (Buried/Overhead) 20% 5 1 5 1 5 1
Buildings Adjoining or Separated 20% 0 0 10 2 10 2
Density of Pedestrian Usage 10% 5 0.5 5 0.5 0 0
Ease of Procuring Easement (if required) 10% 6 0.6 8 0.8 6 0.6
No. of Building Owners for Negotiation 10% 8 0.8 6 0.6 9 0.9
Building Loads 15% 1.5 2 10 15 0.5 1
Additional Land Area Required 50% 0 0 10 5 0 0
Load Size 50% 3 1.5 10 5 1 0.5
Environmental Impacts 5% 8 4 5.5 3 7 4
Proximity to Wetlands / Permitted Jurisdictions 40% 10 4 5 2 10 4
Proximity of Borefield Areas to Subsurface Environmental Contamination 
(Federal/State Superfund or Brownfield Sites, etc.) 40% 5 2 5 2 5 2
Proximity to Classified Aquifers or Regulated Surface Water Bodies 10% 10 1 5 0.5 10 1
Proximity to Municipal / Private Drinking Water Supply Wells and/or 
Associated Regulated Areas 10% 10 1 10 1 0 0

Notes: 1) Criteria are in bold, Metrics are in italics, 2) Green cells potentially 
large cost impacts to project. Site Score 55 Site Score 75 Site Score 36



Decision Analysis Tool
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Criteria and Metrics1,4 Criteria 
Weights2

Metric 
Weights3

Site 1 Site 3A Site 10

Metric
Score

Weighted 
Metric
Score

Weighted 
Criteria Score

Metric
Score

Weighted 
Metric
Score

Weighted 
Criteria Score

Metric
Score

Weighted 
Metric
Score

Weighted 
Criteria 
Score

Existing Electrical Territory 5% 100% 1 1 1 10 10 5 10 10 5
Viability for Future System Expansion 5% 100% 10 10 5 10 10 5 0 0 0
Customer Participation and Willingness 20% 6.7 13 5.85 12 0.7 1
Relative level of community interest in geothermal 10% 7 0.7 6 0.6 7 0.7
At least one government/municipal official has issued a letter of support 
for the project 30% 10 3 7.5 2.25 0 0
At least one customer has issued a letter of support for the project 30% 0 0 5 1.5 0 0
At least one community organization has issued a letter of support 
for the project 30% 10 3 5 1.5 0 0
Geological Conditions & Thermal Conductivity 20% 7 14 7.6 15 2.8 6
Depth to Bedrock 40% 7 2.8 7 2.8 3 1.2
Bedrock Conditions/Drillability 20% 10 2 10 2 3 0.6
Groundwater-Producing Formation(s) 20% 5 1 7 1.4 0 0
Overburden Type Drillability 10% 7 0.7 7 0.7 3 0.3
Thermal Conductivity 10% 5 0.5 7 0.7 7 0.7
Environmental Justice Impacts 10% 10 10 7.5 8 5 5
Presence on Site on GIS Mapping 100% 10 10 7.5 7.5 5 5
Right of Way (ROW) for Accessibility and Construction 20% 2.9 6 6.4 13 7.5 15
Borefield Work Area Accessibility 30% 0 0 5 1.5 10 3
Concentration of Utilities (Buried/Overhead) 20% 5 1 5 1 5 1
Buildings Adjoining or Separated 20% 0 0 10 2 10 2
Density of Pedestrian Usage 10% 5 0.5 5 0.5 0 0
Ease of Procuring Easement (if required) 10% 6 0.6 8 0.8 6 0.6
No. of Building Owners for Negotiation 10% 8 0.8 6 0.6 9 0.9
Building Loads 15% 1.5 2 10 15 0.5 1
Additional Land Area Required 50% 0 0 10 5 0 0
Load Size 50% 3 1.5 10 5 1 0.5
Environmental Impacts 5% 8 4 5.5 3 7 4
Proximity to Wetlands / Permitted Jurisdictions 40% 10 4 5 2 10 4
Proximity of Borefield Areas to Subsurface Environmental Contamination 
(Federal/State Superfund or Brownfield Sites, etc.) 40% 5 2 5 2 5 2
Proximity to Classified Aquifers or Regulated Surface Water Bodies 10% 10 1 5 0.5 10 1
Proximity to Municipal / Private Drinking Water Supply Wells and/or 
Associated Regulated Areas 10% 10 1 10 1 0 0

Notes: 1) Criteria are in bold, Metrics are in italics, 2) Green cells potentially 
large cost impacts to project. Site Score 55 Site Score 75 Site Score 36
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 How can the study phase set a project up for success?

 What areas of study are most important to a feasibility study?

 What additional areas of study are critical when considering geothermal as 
part of a district or network?

 What materials will support the final decision-makers best?

Learning Assessment



Thank you
Tim Ashmore: ashmoret@cdmsmith.com, 617.452.6116

mailto:ashmoret@cdmsmith.com
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