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ABOUT ALLIANCE FOR WATER EFFICIENCY

The Alliance for Water Efficiency's mission is to promote the
efficient and sustainable use of water across North America.

AWE supports water efficiency practitioners from 500+
organizations

Members include water utility agencies, local and state
governments, businesses and industry partners,
nonprofits, universities, and more

AWE develops cutting-edge resources, facilitates peer-to-
peer learning and collaboration, and advocates for public

policy and funding initiatives to advance the adoption of
water efficiency

Visit a4we.org or check us out on social media to learn more!




NEW RESOURCE: DATA CENTER PRIMER FOR WATER SERVICE
PROVIDERS

The Data Center Primer will help water practitioners engage more effectively in the planning and design of
data center projects in their communities.

The Primer provides both technical background and
practical guidance on:
f. 1 Data center types and functions

% Data center cooling technologies

A Data Center Primer
. . for Water Service Providers
{ How much water is used in data centers
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" How to ensure water is appropriately considered in data
center development.

= A Data Center Coordination Workbook to walk water
practitioners through the recommended
coordination process.

Access the resource here.




KEY TAKEAWAYS

There is no one-size-fits-all

solution for data centers to
maximize water efficiency.




DATA CENTER WATER USE
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CLIMATE AND COMPUTING CAPACITY: KEY DRIVERS OF
COOLING NEEDS

Easier to Cool
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Source: Jim Fukuda et al., Data Center Resource Effectiveness (DCRE) Metric, Information Technology Industry Council, 2025, 6

https://www.thegreengrid.org/resources/library-and-tools/wp93-data-center-resource-effectiveness-dcre-metric.




CLIMATE AND COMPUTING CAPACITY: KEY DRIVERS OF
COOLING NEEDS

Rack Density
25 kw 50 kW 75 kW 100 kW 125 kw 150 kw 175 kw 200 kw 225 kw 250+ kw

Two-Phase Direct to Chip

Direct to Chip

Immersion Cooling

\I.

Active Rear Door Heat Exchangers
1 :
Air Cooling!
L ' |

Multiple technologies can be
combined for hybrid solutions

Sources: 2025 JLL Data Center Outlook Report, 2025; Devin Pellicone, “Al Rack Cooling: Applying Directed
Energy Thermal Strategies to High-Density Data Centers (50 KW - 1 MW+),” Advanced Cooling Technologies,
2026, https://www.1-act.com/resources/blog/ai-rack-cooling-data-centers/?srsltid=AfmBOoole-
w1xtc6DSOVM7bL5vsNMc89TW55Y2qxndcxRO-fs4xCfhRb.

Higher rack density requires
more cooling capacity

Liquid cooling technologies
have higher cooling capacity




BENCHMARKING DATA CENTER WATER USE

1000-fold variation

Workload-level water use
variations exceed 10,000-fold

1000-fold differences in water
consumption per kilowatt
hour of server electricity
consumed

Approximately 10-fold
differences in server workload
efficiency.
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Source: Nuoa Lei et al., “The Water Use of Data Center Workloads: A Review and Assessment of Key Determinants,’ Resources, Conservation and Recycling 219 (June 2025):

108310, https://doi.org/10.1016/J.RESCONREC.2025.108310.




BENCHMARKING DATA CENTER WATER USE

Data Centers
Daily Water Consumption in gallons

Based on estimates of the current
breakdown of cooling technologies,
the International Energy Agency
3657 260 estimates that on average a 100 MW
hyperscale data center in the United
States consumes around 528,000
gallons per day in total

H 550 000 I

18,000 33 000

Average  Largest  Average  LargestGoogle — with over 60% of this being indirect

Northern Northern Google Data Center**

Virginia* Virginia* Hyperscale* Water use.

Equivalent to about 6500 households

Source: Davide D'Ambrosio et al., World Energy Outlook Special Report:
_ Energy and Al (International Energy Agency, 2025)
ﬁ Home equivalencies estimated presuming 4,000 gallons of water per month per home

Zhang Mary; January 17, 2024; Data Center Water Usage: A Comprehensive Guide, Dgtl Infra. hitps.//dgtlinfra com/data-center water-usage/
AMERICAN WATER **Google 2024 Environmental Report, https://www.gstatic.com/gumdrop/sustainability/google-2024-environmental-report. pdf
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COOLING TECHNOLOGIES WORKTOGETHER
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COOLING TECHNOLOGY TRADEOFFS

Water Energy
Efficiency | Efficiency

Lowest

Lowest

Category System Type Cooling
Capacity
Mechanical Refrigeration Direct Expansion System Lowest
(Facility-Scale)
Air-Cooled Chiller Low
Evaporative Water-Cooled Chiller (Includes Medium
(Facility-Scale) Cooling Towers)
Adiabatic Cooling Assistance Medium
Spray-Assisted Cooling Medium
Free Cooling / Airside and Dry Cooler Medium
Waterside Economization
(Facility-Scale) Airside Economizer (Heat Pump) Medium
Waterside Economizer (Heat Pump) | Medium

Component-Scale Cooling Technologies —

* Higher cooling capacities
* Lower water efficiencies
* Higher energy efficiencies

Note: Higher efficiency doesn’t always

result in lower usage

— Facility-Scale Cooling Technologies
* Lower cooling capacities
* Higher water efficiencies
* Lower energy efficiencies

Category System Type Cooling Water Energy
Capacity Efficiency | Efficiency
Liquid Liquid Cooling, Rear-Door Heat Medium
(Component-Scale) Exchangers
Liquid Cooling, Immersion Medium

Liquid Cooling, Direct-to-Chip

Cooling
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COOLING TECHNOLOGY CONSIDERATIONS

Data
Center

Traditional Wet Cooling Hybrid Cooling Adiabatic Cooling Air Cooling

as
Permits Environmental Operations & Socio-economic Enselor

(Fed/State/Local) Impact Study Maintenance Impact Study

Alternative Permitting Surface Area
Commodities [l Requirements Capacity

Economic Employment
Gains/Impacts Opportunities

Electrical

Transportation
Infrastructure

Availability/ Availability/ Planning/Zoning Construction Current/Future Benefit to the.
Constraints Constraints Constraints Materials Investments Local Economy
Environmental Environmental Wind
Constraints Constraints

Glycol Precipitation

Ammonia Solar Impact

LP/NG Gas Emergency

Response
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BENEFITS OF PROACTIVE PLANNING AND COORDINATION

Retrofitting existing data centers to meet new water efficiency goals is often difficult and costly.

Coordination among all stakeholders identifies key challenges up-front.

Stakeholders can align on a design that meets water efficiency and other project goals.

Transparency fosters public trust.

Data transparency allows you to verify assumptions to improve future planning.
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DATA CENTER PROJECT PHASES & RECOMMENDATIONS

Pre-Planning

L Make a plan 0 Identify key ¢ Q Verify Wa’Fer =
0 Community engagement and outreach

O Identify key ¢

Project Planning

O Identify proje

L Community eng;\gement and outreach

Project Phase

Pre-Planning : Project Planning and Design

. Initial Site Proposal Site Design Final Site Approval

Recommendations

Make a Plan

ldentify Key Contacts

Communicate Relevant Information
ldentify Project Constraints and Goals
Align on Project Design

Verify Water Use

Community Engagement and Outreach

Construction
Begins

Proposal Received

Data Center 1

§ Construction and Operations

Construction and Operations

Construction

Operations

Operation
Begins
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IDENTIFY KEY CONTACTS

memmn  Data Center Representatives*

- Data Center Owners/Developers
« Data Center Designers/Engineers
» Data Center Operators

Infrastructure and Regulatory Representatives*

+ Local Government Representatives
« Water Utilities / Providers

« Wastewater Utilities

+ Energy Utilities

+ Regional Planning Bodies

+ Regulatory Agencies

e LCxternal Stakeholders

« Community Organizations
« Community Leaders
+ General Public

*Project Team
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COMMUNICATE RELEVANT INFORMATION

Data Center Representatives Infrastructure/Local Representatives

« Type and Number of Facilities « Property Zoning

« Project Phases + Applicable Local Ordinances

« Project Address and Ownership « Applicable Water Regulations

« Project Financing « Available Potable/Raw Water Capacity

« Design Uptime / ANSI-TIA Rating « Available Wastewater Capacity

« Design Water Use Efficiency (WUE) « Water and Wastewater Transmission Capacity
- Design Power Use Efficiency (PUE) - Available Alternative Water Sources

« Rack Density - Additional Infrastructure Needs

+ Design Assumptions « Compliance Status
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RECOMMENDATIONS IN ACTION

nding Data
ater Use

3. Evaluating Data Center

Water Requests

4. Recommendations to
Water Providers

5. Conclusion

Appendix A

Appendix B

Data Cerfier Coordination Workbook

Pre-Planning

RECOMMENDAT\ON: MAKE A PLAN

Proactive planing before receiving a data

center proposa\can empower a community

to engage in infoymed discussion with data
center developery and other stakeholders
and ensure any fut\re project aligns with
an intentional visionYor development and
growth. This section Wwalks through a series

of land use, water, and\community planning
questions to consider te that this is

not an exhaustive list, any there may be

additional considerations §nique 1c
your community.

o Ase there existing orginances of reguistons (state of 16<al) In place that SodIess data center
sites of operations?

Cvs [Cwe

If yos, what 00 they require?

f o, consider the community's need to enact one.

@ v o re-zaning that would impact

PrOPOTEd Jota Center projects?
[Jves [Jno

I yes, what do they require?

1 o, consicler the community's need to enact one.

Q" y consh init planning?
[ves Clme
1 yes. what 00 they require?

1f 10, consider the community’s need 1o enact one.

° a3 your community CORGUCIEN Of PAITCIPALET in waler resource planning (Le. loentsed curent
and and unt for growth in water

‘demands in your area?
[Jves [Cne

o Does your community have a Water Conservation, Comprehensive Plan, Climate Action and
Resiliency Pian, Drought Contingency Plan. or amy related type of plan that could be impacted by
Gata center project developments?
[Jves e

H yes. do they need 1 be updated?

o Would a Community Benefits your y?
[Jves Cno
I yes. consider identifying specifc water needs,
project spectic agreements.

\

Appendix B walks users through recommended project
planning and coordination steps

Interactive PDFs streamline data compilation to ensure all
relevant information is collected and addressed

Initial Project Overview

Understanding Data
Canter Water Use Prase No

Rack Density

Planned
(KWirack) e

- Planned Lifo
Property Address Property Camar Operation e e
Start Date ey

[ .
[

valuating Da
Water Requests

Initial Project Dg#fils (Data Center Design Parameters)

Conciusion Foreac rvice Providers shoukd request that Data Centes Siakeholders provide the following information

Cooling Technologies Evaluated, Craena, and Final Technoiogy Section

O A : aterns 6. 5030n6! D6t Cooling technology, peok demand before Opeatin beges or kauid ciosed 1909 g, et

D0 weter Souce and Tyne fie. rav potade. recycied, etc)

pionning to from @ woter or from o surtece woter).

A DATA CENTER PRSIER FOR WATER SERVICE PROVIDERS, + APPENOOCE + 51
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THANKYOU!

Contact: johanna@a4we.org
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