
HOW TO CONSERVE WATER AND MAXIMIZE NON-CONSUMPTIVE 
USE OF GROUNDWATER BY

DEVELOPING COOLING SYSTEMS BASED ON GEOTHERMAL 
TECHNOLOGY

Geothermal HVAC Systems:
Cooling Tower Conversion to Geothermal Sources 

Saves Precious Water 
Jay Egg, CMC 
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Water Saving Legislation



Presentation Objectives
• Understand the context and verbiage of the 

(geothermal) technology

• Identify the importance, adaptability, and benefits 
of the technology as vital to water savings, 
infrastructure and building construction

• Understand why the geothermal is important to 
health, human safety, and imperative industry 
goals

• Internalize our collective capability and 
responsibility to make these changes

• Leave with the intent to offer, incentivize, specify, 
& apply the technology in every reasonable 
application going forward

Egg Geo and the Water Savings space in HVAC 
technologies
• Types of water/energy reduction measures 

• heat recovery, 
• geothermal, 
• wastewater heat sinks, 
• cold water storage (TES) 

One size doesn’t fit all. Your building design will to a 
large extent dictate what is feasible 
Expand our thinking. Resorts are inclined to save 
water, but ONLY to the extent they can do it without 
significantly adding to their energy load.
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Aquifer Thermal Energy Transfer Eliminates 
Cooling Towers
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Geothermal fundamentals & some history
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Egg Geo’s part and a short history -
In the business since the 1930s; Authored two McGraw Hill Textbook on the subject
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Early Contracting Days

In Full Swing

Now:
Consulting & Education



A Passion for Sharing Knowledge
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Plenary session at the 2022 GR Conference in Reno



What We Do Now

• Validation
• Consulting
• Guidance
• Education
• Code Compliance
• Program Writing 
• Technical Steering
• Studies, Implementation, & 

Water Conservation Efforts
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Providing Infrastructure Level Guidance
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Moving Energy Instead of Evaporating Water;  a “Win-Win”



Infrastructure Studies, Engineering & Implementation 
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© 2024 Egg Geo, LLC



Thermal Energy Networks - Empire State; 
Developed for NYSERDA
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Sharing Energy within Resorts and Communities
-Elimination of Cooling Towers and Boilers
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Cooling Towers: Functions & Purpose

A cooling tower usually is part of a 
recirculated water system that has 
been incorporated into a 
building’s cooling system, 
industrial processes, refrigeration 
or energy generators. They use 
the principle of evaporative 
cooling to increase the cooling 
effectiveness of a building's 
systems.
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Water Conservation = New Water
Let’s Understand: Where is our water going?
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https://www.epa.gov/watersense/types-facilities 

Cooling
Towers

https://www.epa.gov/watersense/types-facilities


Where is our water use in Office Buildings?

• In many commercial buildings, 
cooling towers (CTs) are among 
the highest consumers of water

• They (CTs) consume more water 
that landscaping or kitchens in 
office buildings.
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Cooling
Towers



Elimination of Cooling Towers = New Water
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A Small (250Ton) C/T can use ~15,000 GPD



Aquifer Coupled Thermal Exchange Reduces 
First Cost, and Eliminates Cooling Towers
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Building Mechanical Design and Upgrades
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Some Permanent Solutions Provided by Geothermal 
Upgrades Include:
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Wastewater & SkyCool Technologies
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Wastewater Energy Exchange

SkyCool Radiant Panels



Recommended Legislation: “Cooling Towers Shall Not Be 
Supplied from Aquifers or Potable Water”

Cooling Tower Elimination:
Water Savings
Energy Savings
Improvement in Infrastructure
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End Game: Can Las Vegas implement like NYC 
Local Law 97? 
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This ends up being best described 
as a sort of Cap & Trade method. 
In NY, they want to reduce 
greenhouse gas (GHG) emissions, 
in Nevada, you want to reduce 
water consumption (from 
evaporative cooling towers).



Similarly, Las Vegas could pass regulations…

• Las Vegas Water Mobilization 
Act

• Aims to significantly reduce 
water evaporation/waste

• Mandates water consumption 
limits (for Cooling Towers) and 
establishes financial penalties
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Economics and Energy Savings

Geothermal Systems are 
economically attractive because 
they:
• Are highly energy efficient
• Eliminate C/T related freshwater 

consumption 
• Provide storm-proofing (All indoor system 

lowers first cost in certain instances)
• Clears up valuable roof space and other 

real estate
• Has great longevity (no C/Ts to weather-

away; Geo wells are permanent)

Copyright ©2024 Egg Geo LLC 25



Typical CHW Flow Diagram
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Typical Chillers with Cooling Towers



Affected Scope of Work Area
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• Minimal changes need to 
be made to the existing 
design 

• NOTE: Potential for 
greater system 
improvement with new 
construction/earlier 
adoption



Pump & Injection (Class V UIC Wells) – Ground 
Water for Base-Load; Leave Cooling Tower (N+1)
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Out of 
scope

Rotate and Sequence 
Towers



Snapshot of Results of Alt 2 (Turn Off One 
C/T)
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TRACE p 4



Water Savings:
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Saving up to $21,000 in water & 6MM Gallons/month

TRACE pp 24-25
(Switched from 
Gallons to $’s on 
consolidated 
report)



Alt #1 & #2; Plant Operation Details/Sequence
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TRACE pp 27-30
(Change-Savings in C/T 
kWh Operations)



Represents Energy Dissipated to Ground Water
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Energy Moved Out of 
the Building & Into Earth

Remainder to C/T

TRACE p 13



Alternate #3: Turn Off 2 Cooling Towers
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Economic Comparison Summary
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TRACE P 3



Calculating 
Water Savings:
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Saving up to $21,000 in water & 6MM Gallons/month

TRACE pp 24-25
(Switched from 
Gallons to $’s on 
consolidated 
report)



Calculating savings and cost (Hotel/Campus)
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The opportunities for load diversity and hybrid 
applications are vast
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Commercial: Ground Water Sourced of Class V UIC Geothermal 
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There are more ways than we think:
New Developments are using drinking water:

Valley Stream Middle School 
entered a project that was a 
collaboration between a 
manufacturer, American Water, 
and the New York Public Service 
Commission.
The 40,000 square-foot school 
was outfitted with new 
geothermal heat pumps, and the 
heat pumps were fed by the 
existing water main
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Use of Water-Mains as a Geothermal Source

The ultimate goal of this 
configuration will result in the piping 
as depicted here.  The water will be 
returned to the water main, certified 
as clean and safe for human 
consumption. 
This project has been under test and 
certification for almost two years.  
Once approved by the PSC for public 
use, government building will be 
able to apply for permits to use 
water-mains as their geothermal 
source.
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Valley Stream Elementary in New York
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Geothermal Heat Pump (Left) and Exchanger Room (Above)



ORNL: Evaluation of the Impacts of Heat Exchanger Operation 
on Quality of Water Used as Heat Source and Sink

From the ORNL Study:
• “Data were compared with regulatory 

standards and inflow and outflow 
data were compared to identify 
changes occurring in the water 
resulting from its passage through the 
heat exchanger. Review of the data 
identified no conditions that would 
prevent the use of heat exchange 
outflow water for water supply. Inflow 
and outflow water quality conforms 
with applicable regulatory 
standards.”
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Commercial: Ground Water Sourced of Class V UIC Geothermal 
In Practice for Decades. Out of Sight; Out of Mind
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Cooling tower to Geothermal Example
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Thermal Network Integration for City Centers
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Thermal Network Integration for City Centers
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Heat Energy 
Expelled 
from 
Cooling 
Towers is 
Piped to the 
Residential 
Apartments
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© 2023 Egg Geo, LLC

Thermal Energy Network Concept:

“TEN”



Beyond Financial Benefits
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Some Important Points to Recap:

• Water Conservation = New Water
• Public Health & Safety

• Do Nevada statutes empower the Water 
Management Districts within the WMD and 
DEP rules?

• Can Las Vegas implement like NYC Local Law 95-
97?

• Storm Resistance & Hardening
• Economics and Energy Savings

• Lifecycle (longevity) and reduced 
maintenance and chemicals

• Green Benefits
• Develop a precedent with Egg Geo studies, 

implementation, and validation efforts.
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Geothermal Provides Water Savings. 
Geothermal Provides New Water. 

Take-A-Ways:
1. Geothermal systems enable water savings (= New Water)
2. Geothermal systems improve building performance
3. Geothermal systems increase Public Health & Safety
4. Geothermal systems provide greater energy–efficiency
5. Geothermal systems increase longevity of equipment
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Defining the Future of Geothermal
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HOW TO CONSERVE WATER AND MAXIMIZE NON-CONSUMPTIVE 
USE OF GROUNDWATER BY

DEVELOPING COOLING SYSTEMS BASED ON GEOTHERMAL 
TECHNOLOGY

Geothermal HVAC Systems:
Cooling Tower Conversion to Geothermal Sources 

Saves Precious Water 
Jay Egg, CMC 
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Water Saving Legislation



End of Water Saving Presentation
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