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HARC is an independent, nonpartisan nonprofit 
foc use d  on d riving sus tainab ility outc ome s  
ground e d  in sc ie nc e . 

The  mot ivat ing forc e  b e hind  all of HARC’s  work is  to 
ad vanc e  a sus tainab le  future  for Te xas . 

About HARC



About HARC
Our mission is to accelerate practical solutions for a sustainable 
economy, a healthy environment, and a high - quality of life for all.

We measure success not by the knowledge we generate, but by 
how effectively that knowledge is applied to deliver real - world 
impact. 

We believe sustainability rests on three essential and 
interconnected pillars: a vibrant economy, a thriving environment, 
and strong, resilient communities. 



How We Make an Impact

We apply rigorous, independent 
research and data analysis to 

understand challenges, evaluate 
tradeoffs, and design actionable 

solutions to Texas’ most 
pressing sustainability issues. 

Drawing on expertise in ecology 
and environmental science, 

policy and economics, social 
sciences, engineering, and 

technology development, we 
deliver high - quality insights, 

tools, and work products that 
inform real - world decisions. 

In t e rd is c ip lina ry Re s e a rc h  & 
Sc ie n t ific  Ana lys is

Colla b ora t ive  St a ke hold e r & 
Com m unit y Enga ge m e nt

We  e xp and  our influe nc e  b y 
c ult ivat ing s t rong, long- te rm 

re lat ionship s  with c ommunit ie s , 
ind us t ry, ac ad e mia, and  loc al and  
s tate  gove rnme nts . Through c le ar 

e ngage me nt  p athways  and  
knowle d ge - to- ac t ion 

c ollab orat ive s , we  b ring d ive rse  
p e rsp e c t ive s  toge the r to inform 

p olic y, guid e  inve s tme nt , sup p ort  
e c onomic  d e ve lop me nt , and  re fle c t  
loc al p riorit ie s . By c ommunic at ing 
c le arly and  c ons is te nt ly, we  b uild  
share d  und e rs tand ing, t rus t , and  

mome ntum for sus tainab le  
solut ions .

In t e gra t e d  Solu t ion  
De ve lop m e nt  & Im p le m e nt a t ion

We  t rans late  id e as  into ac t ion 
b y sup p ort ing te c hnic al 

ass is tanc e , p roje c t  and  p rogram 
d e ve lop me nt , imp le me ntat ion, 
and  p roje c t  manage me nt , and  
p olic y e ngage me nt . Working 
alongs id e  p artne rs , we  b ring 

solut ions  to life —shap ing 
inve s tme nts , imp roving 

p lanning, inc re as ing re s ilie nc e , 
and  re d uc ing c os t  and  risk. This  

inte grate d  ap p roac h e nsure s  
that  sc ie nt ific  ins ight  le ad s  to 
tangib le , me asurab le  b e ne fit s  

for Te xans .



Data centers house computing 
in fra s t ruc t u re



Caption Text

Texas Data Centers
As of April 2025, Texas had 407 
facilities (according to Baxtel):
• 190 in Dallas Fort Worth (3 rd largest 

market in US)
• 39 in Houston (12th largest market)
• 54 in San Antonio
• 47 in Austin
• 49 in West Texas
• 74 more sites under construction 

and more in planning and 
development



Caption Text

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



Estimated Water Demands
• Est. water demand : average ~95 gals/MWh [LBNL 2024]
• Direct water use: evaporation through a chiller or cooling tower 

– new withdrawals occur to replace vaporized water with 
freshwater, recirculates

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

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

• Collectively: Rapid growth rate, large localized presence and 
impacts



Factors Influencing 
Water Use
Amount of water use depends 
on
• Cooling type used (right)
• The size of the data center, 

and 
• The type of data center 

(hyperscaler , crypto, etc.)
• The computing equipment 

needing cooling

Cooling hottest 
components in non -

immersed loop

Cold  Pla t e  Cooling

One - Pha s e  Cooling Two- Pha s e  Cooling

Dry Cooling

He at  t ransfe rre d  
through c ool air. Highe r 

e ne rgy d e mand . Not  
p oss ib le  for all d ata 

c e nte r typ e s .

Se rve rs  imme rse d  in oil-
b ase d  liq uid . He at  

e xc hange d  to liq uid  the n 
wate r. Hot  wate r se nt  to 

c ooling towe r 
(e vap orate s ).

Se rve rs  imme rse d  in 
c he mic al liq uid . He at  
c ause s  liq uid  p hase  

c hange . He at  e xc hange d  
with wate r.



One-Phase Immersion Cooling

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



One-Phase Immersion Cooling

Primary Potential Water 
Consumption

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



Two-Phase Immersion Cooling

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



Two-Phase Immersion Cooling

Primary Water Consumption

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



Direct / Cold Plate Cooling

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



Direct / Cold Plate Cooling

Primary Potential Water 
Consumption

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



Air Cooling / Dry Cooling

https://2crsi.com/air - cooling



Caption Text

Texas Data Centers
As of September 2025, Texas had 464 
facilities (according to Baxtel):
• 197 in Dallas Fort Worth (3 rd largest 

market in US)
• 48 in Houston (12th largest market)
• 60 in San Antonio
• 53 in Austin
• 59 in West Texas
• more sites under construction and 

more in planning and development



Data Center 
Energy Demands
Sept. 2025: 9,567 MW

By 2030, ERCOT expects DC 
growth to increase ~2 - 10x
If running at full - steam

Data Centers historically have high 
water needs for cooling
• Direct at the data center
• Indirect at power plants

*PV is “behind the meter” rooftop photovoltaic solar—solar providing power to a home or business rather than to the grid



Estimated Water Demands
• 2025 estimated total consumption

• 34 Bgal water/year for cooling (direct) and 15 Bgal at power 
plants (indirect)

• 0.8% of 2020 estimated annual water demand (2022 State 
Water Plan)

• By 2030
• Up to 78 GW power consumption – some grid, some onsite
• Data centers could account for 29 - 161 Bgal (98 - 494 kAF) by 

2030 or 0.5 - 2.7% of 2030 estimated annual water demand 
(2022 SWP)
• Localized demands, large local impacts



OpenAI Stargate facility in Abilene, TX (Data Center Dynamics)

Case Study on 
Stargate, Abilene, TX
• 1.2 GW hyperscaler  w/ natural 

gas turbines
• Cooling: Closed- loop direct - to -

chip (DTC) liquid cooling system 
recirculates water internally with 
water - cooled chillers to ge t  rid  
of he at
• Wate r- cooled  chille rs : 4 .9 - 7.6  

Bgal/ye ar
• Hyb rid  wate r/air c hille rs : 0 .6 -

1.3 Bgal/ye ar

Casey Ke lle r, Cae rus  Commod it ie s



Challenges of Estimating Water 
Demands of Data Centers
• Data uncertainty

• Lack of transparency from data centers
• Few published studies available

• Data center water growth  is not  in our c urrent  or up c oming 
s tate  wate r p lan

• Munic ip alit ie s  d on’t  have  the  mos t  up - to- d ate  d ata to make  
informed  c hoic e s
• Borrowing agains t  future  wate r need s



Reducing Water 
Demands
• Technology or management changes 

(right)
• Leverage investment
• Public- private partnerships
• Possible policy drivers:

• Incentives for water lean strategies
• Water saving ordinances
• Look to the energy sector re large 

demands – fees and studies 
required

• One Water framing

Use water- lean 
energy technologies 
like solar, wind, and 
natural gas turbines; 
reduce water on - site

Wa t e r- Le a n Te c hnology

Alt e rna t ive  Wa t e r Re d uc e  Ene rgy On- s it e

Dry Cooling

Use  d ry c ooling at  
d ata c e nte rs  and  

p owe r p lants
(e ne rgy p e nalty –  use  
w/  wate r- le an e ne rgy)

Use  alte rnat ive  
sourc e s  of wate r like  

munic ip al re use  & 
ons ite  gre y wate r

Ene rgy- e ffic ie nt  
op e rat ions  and  

sc he d uling non- p e ak 
d e mand  p e riod s



Without proactive planning and  an integrated  p olic y framework 

for d ata c ente rs , the ir unc hec ked  exp ans ion c ould  strain Texas’ 

infrastructure and  jeop ard ize  p rogre ss  toward  re liab le , 

sus tainab le , and  re s ilient  ene rgy and  wate r sys tems



CONTACT US
For further information, contact HARC at 

(281) 36 4- 6 0 0 0  or vis it  www.HARCresearch.org. 

Connec t  with HARC via Ins tagram, Linked In, 
Faceb ook or Twit te r. 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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