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Data Centers

Physical facilities that house computing
Infrastructure, including servers, storage

devices, and computational and networking
equipment, to store and manage digital
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and water needs can be substantial. A large \
hyperscale data center can consume the G \
same energy as about 80,000 U.S. /

households. / Data centers house computing

Infrastructure
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HARC applies science to drive energy, air, water, and resilience
solutions for a sustainable and equitable future.




Texas Data Centers

ol Data Centers in Major Texas
o Metropolitan Areas (Estimates)
@'\orth Texas e As of 2025, Texas had 464 facilities
A (according to Baxtel):
‘ A 197 in Dallas Fort Worth (3" largest
_ @FlPaso ‘WeSt Texas :
RallE | market in US)
] 48 in Houston (12t largest market)
Austin _ _
O g 60 in San Antonio
San Antonio : :
‘ 53 in Austin
59 In West Texas
74 more sites under construction
| ; and more in planning and
Gy R development

Information on data centers obtained from the Baxtel website. The North
Texas location represents an approximate grouping of data centers near
Wichita Falls, Pampa, & Dumas. The West Texas location represents an
approximate group of data centers between Amarillo, Pecos, Abilene, & Fort
Stockton.
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Data Center Infrastructure in the United States, 2025
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About the Map

This map illustrates the geospatial

relationships between data center locations,
transmission infrastructure, fiber optic networks,
and metropolitan areas. The datasets on this map are
not produced or curated by NREL. NREL is not
responsible for the accuracy, completeness, or
reliability of the datasets.

This work was authored by the National Renewable
Energy Laboratory for the U.S. Department of Energy
(DOE), operated under Contract No.
DE-AC36-08G028308. The views expressed in the
article do not necessarily represent the views of the
DOE or the U.S. Government.

May 2025 NREL/OT-6A20-94502

Siting Decisions

A Land lease

A Power price

A Adjacent to fiber

A Floodplain and other building
considerations

A Ability to source water (if needed)

A Proximity to labor force

A Distance from residential and other

permitting considerations

Transmission Lines
Cartography by Billy J. Roberts

voltage class (kV) capacity unavailable  demand capacity (MW)  operating status £ [ @t Transmission network and data center information © 2025 Hitachi Energy, A & Miami  National Renewable Energy Laboratory
3

: 5 - Velocity Suite. Fiber optic lines acquired from the International
> —_— — - approximate % ~ 4

Eggs 1(?%01 61 “Eg i 7 >N 2,400 ® Operating Telecommunication Union from a generalized global coverage dataset. ColdayColonda
—— 345

— / \ Under Construction - § ' BH=3
— e § ~ 1,000 @ Proposed - s w
220-287 “ o, ) St

/", <100

Casey Keller, Caerus Commodities

HARCresearch.org




Data Center
Energy Demands

2025 T5P-Provided Load Forecast Breakdown by Type
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Key Takeaway: Mew Data Canters continue to be the major area of new growth in the 2025 TSP-Provided Load forecast. .
water needs for cooling

A Direct at the data center
A Indirect at power plants

Figure 1 Long-term Load Forecast for 2025-2031 provided by ERCOT on April 7, 2025 shows data centers contributing
to major electricity sector demand growth,*?
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Estimated Water Demands

A Est. water demand : average ~95 gals/MWh [LBNL 2024]

A Direct water use: evaporation through a chiller or cooling tower
U new withdrawals occur to replace vaporized water with
freshwater, recirculates

A Wastewater: largely blowdown - water removed from cooling
supply to prevent excessive concentration of dissolved solids
(It gets too briny)

A Indirect water use: at power plants for cooling
A Individually: water demand may not be large

A Collectively: Rapid growth rate, large localized presence and
Impacts
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Factors Influencing
Water Use

Amount of water use depends on

A Cooling type used (right)

A The size of the data center,

A The type of data center
(hyperscaler , crypto, etc.),

A The computing equipment
needing cooling

A How many times the water is
cycled and any wastewater
produced
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Cold Plate Cooling

Cooling hottest
components in non -
Immersed loop

O

One- Phase Cooling

Servers immersed in olil -

based liquid. Heat
exchanged to liquid then
water. Hot water sent to
cooling tower
(evaporates).

=20
o
Dry Cooling

Heat transferred
through cool air. Higher
energy demand. Not
possible for all data
center types.

Two - Phase Cooling

Servers immersed In
chemical liquid. Heat
causes liquid phase
change. Heat exchanged
with water.




One-Phase Immersion Cooling
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