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ARTIFICIAL INTELLIGENCE

Alis poised to drive 160% increase
in data center power demand

“One ChatGPT
query needs 10x as
much electricity as a
Google search”
(Goldman Sachs)






Power & water demand
are entangled



Key terms

Direct Water Usage
(onsite)

water used for air-conditioning /
cooling servers, building
(Scope 1)

a lot of variation on usage
numbers — depends on climate,
cooling technology,
transparency in reporting
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Indirect Water Usage
(offsite)

~75% water consumption for
data centers happens in energy
production (Scope 2)

Water also used in the tech
supply chain (manufacturing
semiconductors, computer
hardware etc.) (Scope 3)

YY
Impacts to watershed

Considers threats to water
quality and sustainability of
water source

e.g impervious surfaces —
increased run-off — decreased
infiltration (ground water) —
rising water salination

Water Usage
Effectiveness (WUE)

an industry metric to measure
water usage

doesn't measure total usage but
usage in relation to power
consumption

can obscure important info

Net Water Positive

putting back more water into
the environment than they
consume

BUT often doesn't go back to the
same source


https://doi.org/10.1088/1748-9326/abfba1




“The Occoquan Reservoir also faces
challenges from threats such as
increasing trends in concentrations
of sodium and other salt-related
constituents, which are related to
the impervious area, and cooling
blowdown from industrial uses such
as water-cooled data centers .”

“ .. we encourage Prince William
County to embrace a holistic and
comprehensive approach to land
use analysis."



Industry solutions

Microsoft’s Project Natick (Image Source: Green Marine)

Liquid Immersion Cooling (Image Source:)

Alternative water sources
e Sea water

 Underwater data centers
Immersion cooling
Closed-loop cooling systems
Direct-to-chip cooling plates

Ambient cooling in cool climates

 Underground data centers

Recycling excess heat
e District heating
e Swimming pools
e Greenhouses

e Turbines

Al tools to find water efficiency



Delayed retirement of coal

PJM Urges Delayed Retirement of

840-MW Fossil Fuel Power Plant,
Citing Reliability Impacts

ENVIRONHENT
Two major Utah coal plants will live years longer

With a longer coal run, Rocky Mountain Power is also expecting to cut back on
renewables



Grid capacity
concerns &
potential
water impacts



Return flow of heated water to San Francisco Bay from

the Potrero Generating Station.
Source: Pontchartrain Conservancy (Source: Wikimedia Commons)

Thermal water pollution



https://commons.wikimedia.org/wiki/File:Potrero_Generating_Station_Outflow.jpg

“In terms of the hyperscalers
and their approach right now,
we are seeing them look all the
way back into areas where the
gas resource is abundant, and
the permitting allows for
getting on with developing the
infrastructure that they need to
have reliable and affordable
power into those markets.”

— Alan Armstrong, CEO of natural gas
supplier Williams Companies



Policy landscape



Lessons to be learned
from Virginia

Key findings around Energy and Water:

(1) Power demands will be very hard to
meet while upholding VCEA

(2) Need to expand renewables

(3) Explore separate rate classes (Ohio)

(4) Air quality concerns with diesel
generators

(5) Need proper oversight from DEQ for
water withdrawals

(6) Local governments should consider
requiring water use estimates in
permitting process

(7) Noise pollution

(8) Land Use and Aesthetic Concerns




What’s missing?

Environmental impacts:

(1) Cumulative Environmental Impacts

(2) Climate Resilience (resource
availability)

(3) Lifecycle Carbon Emissions (e.g.
embodied carbon in building
materials)

(4) E-waste

(5) Soil and Land Degradation (loss of ag
land / forests)




What’s missing?

Social impacts:

(1) Community inequities (eg.
Increased rate hikes)

(2) Cultural and Historical
Preservation (inc. Native American
Sites)

(3) Housing Burden

(4) Public Health Impacts (stress and
mental health concerns from
noise)

(5) Workforce and Labor Dynamics
(long-term positions for residents
& workforce development).




Recommendations for Policymakers

1. Mandate Transparency BEFORE approving rezoning permits: Require data centers to disclose
environmental and social impact data (Scope 1, 2 & 3) as part of their permitting process; and
mandate audits

* Includes water consumption, energy consumption, impacts to water and energy resilience, noise
studies, air quality studies / estimates, transmission line studies, est. cumulative impacts

2. Strengthen Oversight: Require on-going evaluation of impacts to water supply, energy grids, air
quality, waste management for cumulative development (not just site by site basis)

3. Ensure Equity: require data center operators to contribute for transmission upgrades,mandate
higher rates for data centers and crypto miners to offset increased rates for non-data centers

4. Restrict Developmentin Vulnerable Communities: ban development in water-stressed regions, in
areas with grid reliability/capacity concerns; mandate job training, employment requirements

5. Regional Collaboration: Establish a regional Data Center Development Council to coordinate
policies, share resources, and address cross-borderimpacts.

6. Incentivize Sustainability: Provide tax credits or grants for projects demonstrating high
environmental standards (e.g. waterless or low-water cooling; recycled over potable water) and
community benefits (e.g. CBAs)



Thank you.

lbridges@virginia.edu
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