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HARC is an independent & nonpartisan nonprofit 
organization focused on advancing science-
backed sustainability solutions. 

The motivating force behind all HARC’s work is to 
advance a sustainable future for Texas. 

About HARC



Data centers house computing 

infrastructure
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Siting Decisions

• Land lease

• Power price

• Adjacent to fiber

• Floodplain and other building 

considerations

• Ability to source water (if needed)

• Proximity to labor force

• Distance from residential and other 

permitting considerations

Casey Keller, Caerus Commodities
https://www.bizjournals.com/austin/news/2025/12/03/ope
n-ai-sb-energy-milam-county-data-center-jobs.html

Data center under construction



Source: LBNL



Water Use at 
Data Centers

Direct Water Use: Cooling 
(average 95 gal/MWh) &
operating uses like toilets 
and sinks

Wastewater: Largely blowdown 
removed so the water doesn’t 
get too salty

Indirect Water 
Use: Power 
plant cooling
(average 118 
gal/MWh)

Image from HDR
https://www.hdrinc.com/insights/rethinking-data-center-power



Factors Influencing 
Water Use

Amount of water use and 

environmental impacts depend on

• Computing equipment

• Operating choices

• Cooling type

• Type (hyperscaler, co-location, 

small, midsize, crypto, etc.)

https://www.linkedin.com/pulse/evolution-data-
centers-from-traditional-hyperscale-snskies-fzllc-
fdc2f



Factors Influencing 
Water Use
From greatest to least, water use is 

impacted by:

• Server efficiency

• Choice of power source

• Server utilization level

• Cooling system type

• Infrastructure/operational efficiency

• Climate zone

• Inactive server percentage

• Server refresh cycle
https://www.linkedin.com/pulse/evolution-data-
centers-from-traditional-hyperscale-snskies-fzllc-
fdc2f

Lei, N., Lu, J., Shehabi, A., & Masanet, E. (2025). The water use of data center workloads: A 
review and assessment of key determinants. Resources, Conservation and Recycling, 219, 
108310.



Direct Evaporative Cooling

Adapted from: https://datacenters.microsoft.com/wp-content/uploads/2023/05/Azure_Modern-Datacenter-Cooling_Infographic.pdf

Outside air 
gets pulled in 
and blown 
through a wet 
layer

Water 
evaporates 
from the wet 
layer, cooling 
the air

Servers heat 
the air, 
cooling the 
servers

Hot air is directed 
back out

Water Use: 5-185 gallons/MWh 
Power Use: Low
(Microsoft, 2023)1

2

3

4

Water evaporates to cool 
air. Evaporated water is 
replaced with new water.



Direct Evaporative Cooling

Adapted from: https://datacenters.microsoft.com/wp-content/uploads/2023/05/Azure_Modern-Datacenter-Cooling_Infographic.pdf

Outside air 
gets pulled in 
and blown 
through a wet 
layer

Water 
evaporates 
from the wet 
layer, cooling 
the air

Servers heat 
the air, 
cooling the 
servers

Hot air is directed 
back out

Water Use: 5-185 gallons/MWh 
Power Use: Low
(Microsoft, 2023)1

2

3

4

Same idea as a DIY 
swamp cooler: 

Blow hot air over cold 
water to make cool air

Water evaporates to cool 
air. Evaporated water is 
replaced with new water.



Indirect Evaporative Cooling

Cold air 
blows onto 
servers

Servers heat 
the air, 
cooling the 
servers

Hot air is directed 
back out

Hot air warms a 
cooling fluid, cooling 
the air to be re-used

“Fluid cooler” re-cools the 
fluid so it can be re-used

Adapted from: https://datacenters.microsoft.com/wp-content/uploads/2023/05/Azure_Modern-Datacenter-Cooling_Infographic.pdf

Water Use: 211-555
gallons/MWh
Power Use: Low
(Microsoft, 2023)
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Water evaporates to cool 
air. Evaporated water is 
replaced with new water.



Indirect Evaporative Cooling

Cold air 
blows onto 
servers

Servers heat 
the air, 
cooling the 
servers

Hot air is directed 
back out

Hot air warms a 
cooling fluid, cooling 
the air to be re-used

“Fluid cooler” re-cools the 
fluid so it can be re-used

Adapted from: https://datacenters.microsoft.com/wp-content/uploads/2023/05/Azure_Modern-Datacenter-Cooling_Infographic.pdf

Water Use: 211-555
gallons/MWh
Power Use: Low
(Microsoft, 2023)
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Water evaporates to cool 
air. Evaporated water is 
replaced with new water.

The swamp cooler is in a 
different room



Free Air Cooling

Adapted from: https://datacenters.microsoft.com/wp-content/uploads/2023/05/Azure_Modern-Datacenter-Cooling_Infographic.pdf

Outside air 
gets pulled in

Servers heat 
the air, 
cooling the 
servers

Hot air is directed 
back out

Water Use: zero, unless air is 
too dry
Power Use: Low
(Microsoft, 2023)
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2
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Free Air Cooling

Adapted from: https://datacenters.microsoft.com/wp-content/uploads/2023/05/Azure_Modern-Datacenter-Cooling_Infographic.pdf

Outside air 
gets pulled in

Servers heat 
the air, 
cooling the 
servers

Hot air is directed 
back out

Water Use: zero, unless air is 
too dry
Power Use: Low
(Microsoft, 2023)
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Closed Loop Systems

Data center 
equipment cools 

down as fluid passes 
over it

1

Fluid heats up 
after taking heat 
from data center 

equipment

2

Cold air or water 
pulls heat from 
the fluid (w/o 

mixing)

3b

Fluid releases 
heat, cools 
down, gets 

reused

3a

Heat gets released to the 
atmosphere as water 

evaporates or hot air leaves

4

Remaining water is 
recirculated, 

evaporated water 
replaced

5



Closed Loop 
Systems



One-Phase Immersion Cooling

Servers in 
liquid

Servers heat 
liquid, keeping 
servers cool

Cold coolant 
returns

Heat moves from hot 
coolant to chilled water

Liquid heats 
coolant in 
loop, keeping 
liquid cool for 
servers

Air or Water Chiller

Evaporative Cooling 
Tower

Adapted from: https://2crsi.com/two-phase-immersion-cooling

1
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5

Evaporated water is 
replaced with new water



One-Phase Immersion Cooling

Servers in liquid

Servers heat 
liquid, keeping 
servers cool

Cold coolant 
returns

Heat moves from hot 
coolant to chilled water

Liquid heats 
coolant in 
loop, keeping 
liquid cool for 
servers

Primary Potential Water 
Consumption

Adapted from: https://2crsi.com/two-phase-immersion-cooling

Evaporated water is 
replaced with new water

Air or Water Chiller

Evaporative Cooling 
Tower



Two-Phase Immersion Cooling

Servers in 
liquid

Liquid 
heats and 
evaporates, 
servers 
cool

Evaporated 
liquid heats 
water

Hot water 
gets cooled

Cold water gets 
recirculated

Water Chiller 
Unit

Adapted from: https://2crsi.com/two-phase-immersion-cooling

Evaporated water is 
replaced with new water



Two-Phase Immersion Cooling

Servers in 
liquid

Evaporated 
liquid heats 
water

Hot water 
gets cooled

Cold water gets 
recirculated

Primary Water Consumption

Liquid 
heats and 
evaporates, 
servers 
cool

Water Chiller 
Unit

Adapted from: https://2crsi.com/two-phase-immersion-cooling

Evaporated water is 
replaced with new water



Direct / Cold Plate Cooling

Chilled Water Loop
Evaporative Cooling Tower

Dry Cooler

Hot water is cooled

Cold water moves 
over cold plate

Hot water is 
recirculated to be 

cooled

Cold water moves 
directly over servers 

to cool them

Adapted from: https://2crsi.com/direct-liquid-cooling

Evaporated water 
is replaced with 

new water

Air or Water Chiller

Evaporative Cooling Tower



Direct / Cold Plate Cooling

Adapted from: https://2crsi.com/direct-liquid-cooling

Chilled Water Loop
Evaporative Cooling Tower

Dry Cooler

Hot water is cooled

Cold water moves 
over cold plate

Hot water is 
recirculated to be 

cooled

Cold water moves 
directly over servers 

to cool them

Primary Potential Water 
Consumption

Evaporated water 
is replaced with 

new water

Air or Water Chiller

Evaporative Cooling Tower



Facility Size

Cooling Technology Small Midsize Large-scale

Direct expansion Very Low Very Low --

Air-cooled chiller Very Low Very Low --

Dry cooler (air-cooled chiller) -- Very Low --

Airside economizer (air-cooled chiller) -- Very Low --

Airside economizer & adiabatic cooling (air-cooled chiller) -- -- Very Low

IT Liquid cooling: dry cooler (air-cooled chiller) -- -- Very Low

Dry cooler with adiabatic assist (air-cooled chiller) -- -- Low

Airside economizer & adiabatic cooling (water-cooled chiller) -- -- Low

IT Liquid cooling: dry cooler with adiabatic assist (air-cooled chiller) -- -- Low

Airside economizer (water-cooled chiller) -- Medium --

Waterside economizer (water-cooled chiller) -- Medium Medium

IT Liquid cooling: waterside economizer (water-cooled chiller) -- -- Medium

Water-cooled chiller High High --

Heat Rejection Technologies



Estimated Water Demands

In 2026, data centers in Nebraska consume an estimated 
1.6 million gallons of water annually or 0.05% of total water 
use, direct (742 Mgal) and indirect (922 Mgal).

https://prochemwater.com/do-data-centers-recycle-water/



Technology Makes A Difference

energy-water 
tradeoff

*Based on LBNL 2024. Combined water-use effectiveness includes WUE of data center and power supply
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Technology Makes A Difference

energy-water 
tradeoff

*Based on LBNL 2024. Combined water-use effectiveness includes WUE of data center and power supply



Reducing Indirect Water Use

Trends toward more natural gas could increase 
water consumption.

Greatest water savings in order

• Power supply w/ no water for cooling 
required (e.g., solar)

• New grid power under current trends (combo 
of solar, gas, wind, batteries)

• Grid power under historic trends

• Onsite or direct contracts with NGCC plants



Alternative Water 
Supplies

• When water use is unavoidable/to 

continue more energy-efficient 

evaporative cooling, use nonpotable 

water

• Treat onsite to useable quality

• Brine management (brackish, pw)

• Reclaimed water use examples: 

Microsoft, Amazon

• Produced water  freshwater 

treatment pilots

• Brackish water

Image source: Earth Signal



Water Positive Goals

• Company goals to offset water use

• Should be in same basin, ideally same community



Challenges of Estimating Water 
Demands of Data Centers
• Data uncertainty

• Lack of transparency from data centers

• Few published studies available

• How much of this is a bubble? We can’t build enough 
infrastructure to meet this demand this quickly.

• Data center water growth is not in our state water plan

• Municipalities don’t have the most up-to-date data to make 
informed choices. 

• Borrowing against future water needs



Reducing Water 
Demands

• Technology or management 

changes 

• Leverage investment

• Public-private partnerships

• Possible policy drivers

• One Water framing

Use water-lean energy 
technologies like solar, 
wind, and natural gas 

turbines

Water-Lean Power

Alternative Water Reduce Energy On-site

Water-Lean Cooling

Use airside/waterside 
economizers, dry cooling, 
IT liquid cooling, adiabatic 

cooling (w/ water-lean 
energy)

Use alternative sources 
of water like municipal 

reuse

Energy-efficient 
operations (e.g., Energy 
Star servers, increased 

server utilization, shorter 
refresh cycles, remove 

inactive servers)

Lei, N., Lu, J., Shehabi, A., & Masanet, E. (2025). The water use of data center workloads: A review and assessment of key determinants. Resources, Conservation 
and Recycling, 219, 108310.



Recommendations
• Transparent Data – Data centers report expected & actual 

electricity and water use. 

• Forward Looking Water Planning – Coordinate w/ data center developers, ensure large 

water industrial users are captured in planning.

• Efficiency & Alternatives – Incentivize data centers to use energy-lean and water-lean 

technologies (e.g., tie to existing tax abatements), use alternative water supplies when 

possible.

• Leverage Infrastructure Investment & Public-Private Solutions – Seek data center 

investments that serve the local community, including paying their costs and facilitating 

water replenishment.

• Draw from Energy Sector Best Practices – e.g., track planned water use like planned 

electricity use/interconnection process



Without proactive planning and an integrated policy framework 

for data centers, their unchecked expansion could strain 

infrastructure and jeopardize progress toward reliable, 

sustainable, and resilient energy and water systems.



For more information, contact HARC at 

(281) 364-6000 or visit www.HARCresearch.org. 

Connect with HARC via Instagram, LinkedIn, 

Facebook or X. Like or follow @HARCresearch.

http://www.harcresearch.org/
https://www.instagram.com/harcresearch/?hl=en
https://www.linkedin.com/company/houston-advanced-research-center/
https://www.facebook.com/HARCResearch.org/
https://twitter.com/harcresearch?lang=en
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