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Picture a hot week in July

The Potomac is at its lowest flow of the year.

Lawns, pools and cooling towers are all pulling water.

Data center cooling demand is at its peak.

How much water are data centers using?

How does data center demand affect river flows?

What is the combined effect of data centers on the 
basin’s water supply?
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The river that supplies 
the Nation’s capital

75% of the water supply for 5 million 
people

Sole source for Washington, D.C., and 
Arlington

July/August flow above the intakes:

Median: ~2,000 MGD

Dry year (5th percentile): ~900 MGD

Summer WMA demand: ~600 MGD
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Washington, DC

(1 MGD = 1.547 cfs)

Basin area: 
14,670 mi2



WMA water supply system

• Shared funding of storage

• Suppliers in 3 states

• Fairfax Water – VA suburbs

• Washington Aqueduct – 
primarily DC

• WSSC Water– MD suburbs

• 17 BG of storage upstream

• Cooperative management

• Coordinated operations during 
drought

• Regular joint planning studies
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Upstream Consumptive Use

• Water withdrawn upstream  
but not returned to the basin 
due to evaporation, 
consumption, or diversion.

• Upstream consumptive use 
reduces river flow and affects 
availability at WMA intakes.

• Previous estimates: 107 MGD 
annual average, 125 MGD in 
summer.
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Data Centers in the WMA
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Data Center Inventory by Market



Data centers are at the core of the global digital 
infrastructure.

Growing concerns among planners and 
communities about:

Energy demand and grid capacity

Water use, discharges, and watershed impacts

Land development and local environmental 
footprint

Rapid growth driven by AI, cloud computing, 
and digital connectivity

Large-scale investment and infrastructure 
expansion

We all rely on data centers daily, from 
critical services to entertainment



How data centers use water

▪ Evaporative cooling: most of the 
water evaporates, so it is 
consumed.

Air cooling: little water, more 
electricity

Most facilities in the region are 
hybrid; ~40% can run on air alone 
in winter

This study: direct, on-site use only
Source: Google. Data center in The Dalles, Oregon.



Why basin estimates are challenging

Water use is 
measured

Utilities meter the water 
they deliver to customers, 
including data centers.

Data are dispersed 
and aggregated

Separate utility 
summaries combine 
facilities and obscure 
daily patterns.

Consumption must 
be estimated

Water use data does not 
directly show how much 
evaporates or returns to 
the system.

So we pieced together utility records and facility information.



Piece 1: utility records

Loudoun Water and Prince William Water: aggregated average and peak-day 
use by data centers

~42,000 gallons per day per facility, on average (Loudoun Water, 2023)

Water use per megawatt varies with cooling:

100–1,600 gallons/day/MW on average

Up to 8,500 gallons/day/MW on peak days (evaporative)



Piece 2: air permits

• Many data centers have backup diesel 
generators

Air permits help identify facilities

JLARC compiled a facility inventory using VADEQ 
air permits, with estimated power capacity

Result: a map of facility locations and 
estimated capacity



Putting it all together

Power 
demand

MW, from air 
permits

×

Water per 
MW

~800 
gal/day/MW, 
from utility 

records

×

Consumptive 
fraction

~75% evaporates

=

Consumptive 
use

MGD, average day 
and peak day

Calibrated separately for average days and peak days



Peak demands

Monthly use ÷ annual average, two utility service areas

~3×
the annual average in summer months

up to 10×
on peak days



Current Data Center Water Use Estimate
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Relative to the Basin: 0.3% annual withdrawals  • 3% annual CU 



Small on average, big when it matters

1%
of WMA withdrawals

9%
of annual consumptive 

use

12%
of consumptive use in 

summer

WMA data centers today: ~4 MGD average  ·  ~15 MGD peak day 
(consumptive use)



Future Data Center Consumptive Use
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Future Data Center Consumptive Use
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The peak arrives when the river is lowest

Data center peak months (Jul–Sep): 
~3× average

Potomac flows at Point of Rocks and Little Falls, with CO-OP daily monitoring and drought operations thresholds (MGD).



Recommendations

 Data transparency: Improve access to detailed water use, energy consumption, 
and cooling technology data at a daily scale.

 Water-Energy Nexus: Better understand the tradeoffs between water and 
energy efficiency in cooling technologies.

 Innovation: Evaluate emerging cooling technologies and their water-energy 
tradeoffs, including potential unintended consequences of "water-free" 
approaches.

 Reclaimed Water: Can reduce potable demand, but siting should be evaluated. 
Upstream use may reduce water downstream.

 Policy alignment: Update policies to address low-flow mitigation for large 
utility-supplied facilities to help manage cumulative impacts during droughts.



How it all connects

WMA intakes

Reclaimed water

Evaporative 
loss
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What would close the gap?…

Daily-scale reporting:
Water withdrawal and consumption, 
energy use and cooling technology, at 
a daily time step



Future work

Follow-up to the 2025 demand study
Updated data center demand estimates
Return flows
Include planned resources
Timeline: end of 2027
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Thank you!

aseck@icprb.org

coop@icprb.org

www.potomacriver.org

mailto:aseck@icprb.prg
mailto:coop@icprb.org


How data centers use water
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Direct Water Use Indirect Water Use

TRADE-OFF

Optimizing one resource often increases demand for the other. 
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