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The US dominates the global data center market.
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Note(s): Worldwide; 2025

Further information regarding this statistic can be found on page 8.
Source(s): Cloudscene; ID 1228433
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Virginia is the global hub of current and 
planned data center development.
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Expansion into new locations but most new development to existing large markets.



How do data centers use water?
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Scope 1 / 
Direct Water Footprint

[On-site water consumption]

Scope 2 / 
Indirect Water Footprint

[Water consumption from energy]

Scope 3 / 
Indirect Water Footprint

[Water consumption of supply chain]



How do data centers use water?
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Scope 1 / 
Direct Water Footprint

[On-site water consumption]

Evaporative Cooling

Air Cooling

(Herrera et al., 2025)

https://sciety.org/articles/activity/10.31223/x55m86#:~:text=This%20paper%20presents%20a%20global%20assessment%20of%20water,water%20associated%20with%20hardware%20manufacturing%20and%20supply%20chain.


Nationwide, ~75% of the water footprint of 
data centers is offsite. 
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Scope 1 / 
Direct Water Footprint

[On-site water consumption]

Scope 2 / 
Indirect Water Footprint

[Water consumption from energy]

Scope 3 / 
Indirect Water Footprint

[Water consumption of supply chain]



Tradeoffs exists between water and energy. 
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Evaporative Cooling
High WUE, Low PUE

Air Cooling
Low WUE, High PUE

𝑃𝑜𝑤𝑒𝑟 𝑈𝑠𝑎𝑔𝑒 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 (𝑃𝑈𝐸) =
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑤𝑒𝑟 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑐𝑒𝑛𝑡𝑒𝑟

𝑃𝑜𝑤𝑒𝑟 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝐼𝑇 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡

𝑊𝑎𝑡𝑒𝑟 𝑈𝑠𝑎𝑔𝑒 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 (𝑊𝑈𝐸𝑆𝐼𝑇𝐸) =
𝐷𝑎𝑡𝑎 𝑐𝑒𝑛𝑡𝑒𝑟 𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝐼𝑇 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛



However, assessing 
tradeoffs in water 
use is not 
straightforward. 
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(Zuccon et al., 2023)

https://arxiv.org/abs/2306.16668


On-site water 
consumption is 
expected in increase 
significantly. 
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(Shehabi et al., 2024)

https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf


Marston Research Group Landon Marston, PhD, PE  |  Data Centers and Water Usage ELI 2025 | 11

How does 
America use its 

water?
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Data center water 

withdrawals represent 

<0.2% of total



Key takeaways 

• Majority of data center water usage happens off-site 
(electricity generation).

• Expansion of hyperscale data centers with water-intensive 
cooling is expected to increase on-site water usage. 

• Still, a data centers’ direct water usage makes up small 
percentage of national water withdrawals.

• However, data centers can strain local water sources and 
infrastructure. 

Marston Research Group Landon Marston, PhD, PE  |  Data Centers and Water Usage ELI 2025 | 13



Data centers come in different sizes.
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Enterprise/Onsite/Internal

Colocation

Hyperscale

Edge



Data centers are getting larger.
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(Shehabi et al., 2024)

https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf


Data center 
electricity 
consumption is 
expected to 
significantly 
increase by 2028.
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(Shehabi et al., 2024)

https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf


Improvements in operational efficiency and a shift to hyperscale     
data centers is expected to improve power usage effectiveness (PUE).
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𝑃𝑜𝑤𝑒𝑟 𝑈𝑠𝑎𝑔𝑒 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 (𝑃𝑈𝐸) =
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑤𝑒𝑟 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑐𝑒𝑛𝑡𝑒𝑟

𝑃𝑜𝑤𝑒𝑟 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝐼𝑇 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡



Improvements in operational efficiency and a shift to hyperscale     
data centers is expected to improve power usage effectiveness (PUE).
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𝑃𝑜𝑤𝑒𝑟 𝑈𝑠𝑎𝑔𝑒 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 (𝑃𝑈𝐸) =
𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑤𝑒𝑟 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝑑𝑎𝑡𝑎 𝑐𝑒𝑛𝑡𝑒𝑟

𝑃𝑜𝑤𝑒𝑟 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝐼𝑇 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡

Ideal Case: All power 
used for IT equipment

(Shehabi et al., 2024)

https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf
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𝑊𝑎𝑡𝑒𝑟 𝑈𝑠𝑎𝑔𝑒 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 (𝑊𝑈𝐸𝑆𝐼𝑇𝐸) =
𝐷𝑎𝑡𝑎 𝑐𝑒𝑛𝑡𝑒𝑟 𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝐼𝑇 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
(The Green Grid, 2011)

However, these same trends are expected to increase            
water usage effectiveness (WUE) at the data center.

Lower is better

(Shehabi et al., 2024)

https://www.thegreengrid.org/en/resources/library-and-tools/238-WP%2335---Water-Usage-Effectiveness-%28WUE%29%3A-A-Green-Grid-Data-Center-Sustainability-Metric
https://eta-publications.lbl.gov/sites/default/files/2024-12/lbnl-2024-united-states-data-center-energy-usage-report_1.pdf


Find the water and 
carbon intensity of 
electricity use for 
any time/location.
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waterimpacttool.lbl.gov (Siddik et al., 2024)

𝑊𝑎𝑡𝑒𝑟 𝑈𝑠𝑎𝑔𝑒 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 (𝑊𝑈𝐸𝑆𝑂𝑈𝑅𝐶𝐸)

https://waterimpacttool.lbl.gov/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2024WR038350
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