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Water Positive by Design

Introduction

The growing use of artificial intelligence tools is accelerating data center growth and raising concerns
about water stewardship. To put this into perspective, artificial intelligence (Al) currently accounts for
about 13% of all data center workloads and is projected to be 28% of the overall market by 2027.

Newer, more powerful Al servers use much more computing power and generate a lot more heat in the
same amount of space as older servers and equipment do. That extra heat is harder to get rid of, or reject
from data centers, which is putting more pressure on owners and operators to carefully consider their
approaches to cooling their servers and the facilities that house them.

Just a few years ago, the predominant approach to rejecting heat from data centers was evaporative
cooling via cooling towers and evaporative walls, which use the cooling effects of water evaporation to
reject heat from buildings. But cooling towers and evaporative walls consume significant amounts of
water per unit of heat rejection, so as compute density increases with more powerful chips per unit area
of data centers, the absolute units of heat rejection likewise have increased, and have made the
traditional cooling tower and evaporative wall approaches untenable for all but the most water-
abundant locations.

The data center industry pivoted away from designs that use evaporation as the primary cooling method
years ago. Yet water use is now the primary target of data center resistance at the local, regional, and
national levels. Those who are educated about regional water usage understand that data centers are

not the primary cause of regional water scarcity, and opposing data centers will not help resolve it.

NATIONWIDE PROTESTS
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Public opposition to data center water use is intensifying
Sources: Facebook.com, Bloomberg.com, APNews.com, Instagram.com

In 2028, hyperscale data centers are expected to consume between
15 and 31 billion gallons of water.

Source: 2024 United States Data Center Energy Usage Report

Four major hyperscale data center operators—Microsoft, Google, Amazon, and Meta—have pledged to
use less water directly (through less water-intensive cooling) and fund water-replenishment projects in
other locations to become water-positive by 2030. These operators risk falling short of that promise.
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Hyperscalers Have Similar 2030 Water-Positive Goals

— AWS: Water positive by 2030. For every gallon of water used in data center operations, it will return more than a
gallon back to the communities where they operate.

— Meta: Water positive by 2030. Using water efficiently in operations and returning more water than they consume in
water-stressed basins through projects that address local needs and context.

— Microsoft: Water positive by 2030. Minimizing water use, replenishing local watersheds, investing in community-
driven water solutions, advancing innovation, and shaping policies that support water resilience.

— Google: Committed to replenishing 120% of the freshwater it consumes across offices and data centers by 2030.

These pledges typically don’t account for the water used to generate the electricity that powers their
data centers. These replenishment activities (such as funding wetlands restoration or pipe repair) do
not literally return water to the local watershed. That means communities near the data center can still
see their own water supplies strained, even as the company points to a global water-positive balance
sheet.

The fix has to start with how data centers cool their servers in the first place. Closed-loop, waterless
systems are a step in the right direction, yet often trade water savings for higher electricity use (and the
hidden water footprint of electricity generation). Simply trying to be dry at the data center’s physical
location doesn’t solve the underlying problem; it just shifts it to another community.

The more complete answer is a hybrid approach: closed-loop systems, using small, precisely-timed
bursts of evaporative cooling with reclaimed (non-drinking) water. This can actually deliver on water-
positive promises without shifting the burden onto the power grid.

Water Problem in Hyperscale Data Centers

There is no such thing as a waterless data center. Data centers use water in two ways: to cool servers
and to generate power through the electric utility. And water use remains an opaque metric in the data
center world. Some owners/operators disclose their direct water use, but many do not. And the use of
water is problematic, largely in specific regions—72% of new data centers built in 2022 are in just five
water-stressed states.
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Direct vs. Indirect Water Use

Direct Water Use Indirect Water Use
Data centers are often cooled by evaporative cooling The other part of the water-use picture is the water used
towers and evaporative walls—dissipating heat through indirectly during the generation of electricity to power
evaporation of potable water that is lost to the the data centers. This is especially true in locations that
atmosphere and thus directly consumed by the data generate power using nuclear, natural gas, or coal, which
center. In many locations, these facilities get that potable can require high volumes of cooling water. Even a data
water from the same municipal water source as the center that uses little to no water on-site for cooling can
homes and businesses in the area. still indirectly consume significant amounts of water,
hidden from consumers and watchdog groups.

Reputational Risk

Water-positive goals are important for data centers to demonstrate their resource stewardship. But if a
facility does not account for indirect water use, it risks reputational damage when (not if) indirect water
use comes to light and questions are raised about why the facility owner was not more forthcoming and
responsible in its water use tracking and reporting.

And thanks to recent news stories about large data centers that have not been water-positive, data
centers of all shapes and sizes struggle with their reputation in the communities where they are located.
Even those that work to be environmentally sustainable at the corporate level.

Real-World Examples

— Iowa — In 2024, Google’s Council Bluffs data center consumed 1.3 billion gallons of drinking water (~3.7 million
gallons per day).

— Utah — Rumors suggest the Stratos data center will use 16.6 billion gallons of water/year to operate the gas turbines
for its onsite electric generation facility.
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Water Stress

Water stress is a measure of how much water is used relative to the amount of water that is naturally

available.
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U.S. Water Stress by Hydrologic Region
Source: U.S. Geological Survey

Typically, data centers have chosen sites for their facilities based on power availability, land costs, and

connectivity to low-latency fiber networks. In a majority of projects built and commissioned to date,

water has not been a factor in deciding where to build. This is evident in the significant overlap between

clusters of data centers and stressed watersheds. Analysis of approximately 14,000 data centers

worldwide found that one-third of those currently under construction may experience more water-

scarcity days by 2050. Because of increased scrutiny of data center water use, owners and operators are
now considering water as the fourth pillar in evaluating a site's suitability.

Data Center Water Use in Practice

Phoenix, AZ

Data center water use: 905 million gallons annually, or
2,777 acre-feet in 2025 (under a tenth of the state’s
annual water use)—equivalent to roughly 10,000 homes
annually in the Phoenix area.

Source: Circle of Blue / Water Desk — Data Centers a Small, But
Growing Factor in Arizona's Water Budget
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Loudoun County, VA

Approximately 40 data centers cooled with about 700
million gallons of reclaimed water annually. Potable
water use has been rising—roughly 899 million gallons
used in 2023, a 250% increase over earlier years.

Source: Waterloop podcast/site — Data Center Alley: How
Loudoun Water Manages Demand

University of Illinois Center for Secure Water — Data Center
Expansion in Virginia
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Purple Pipe Water

Purple pipe refers to the industry-standard color for non-potable reclaimed/recycled water distribution
pipes, distinct from sewer lines and drinking water (aka, potable water). There is no national standard
for this type of water; states regulate the treatment and distribution of recycled water independently.
Several states, such as California and Florida, have robust regulations for water reuse. Others offer
guidelines, and some states regulate on a project-by-project basis based on treatment capacity and the
limits of the distribution network.

US Hyperscale Markets — Water Stress and Purple Pipe Availability

One of the most developed reclaimed networks in the

Phoeuis, AZ Extreme Excellent US; some AZ counties mandate reuse

Las Vegas. NV Extreme Excellent Southern Nevada Water Authority — active reclaimed

~asvegas, Sy water program

Dallas, TX High Good North Texas MWD has active reclaimed programs

Denver, CO High Good Denver Water expanding reclaimed network

Northern Virginia Moderate Moderate Fairfax Water and Prince William County programs
expanding

Silicon Valley, CA High Good Santa Clara Valley Water District — widely available

Chicago, IL Low-Moderate Moderate MWRD reclaimed programs in industrial corridors

JE T Moderate Ersrtog State policy increasingly mandating reuse for large

industrial users

WRI Aqueduct Water Risk Atlas

Regulatory Pressure as a Business Risk

Any delay in permitting a data center project equals delays in time-to-revenue. This constrains new
capacity as severely as grid interconnection. As with reclaimed water, water rights and water utility
regulation are handled by each state and, in many cases, by local municipalities. This means that each
project faces a unique permitting process with different regulations, utility companies, government
organizations, and timelines to factor in the planning.

The compliance risk is compounded by an information gap: many companies treat water usage as
proprietary information, and local utilities often decline to release customer-specific data. This leaves
data center operators unable to share a proven track record with permitting authorities. A further risk is
due to the growing backlash against data centers in communities across the country—resulting in
temporary or permanent bans on data center construction.
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State-Level Regulatory Movement

— Arizona — The state’s FY2026 budget includes a three-year moratorium on new data center tax incentives, driven in
part by concerns over water use.

— Virginia — Increased scrutiny of data center water allocations, including several bills in the pipeline requiring data
centers to assess potential impact on water resources and more.

— Georgia — Increased scrutiny of water use, with several cities and counties passing moratoriums or ordinances
about data centers.

Why Hyperscalers Can’t Get There From Here

False Binary

The data center industry has treated water use as a choice between efficiency and peak performance.
The pitch of waterless cooling is something companies use to appease municipal governments,
regulators, and community members. Yet the science means it isn’t as easy to be true to that promise.

Cooling towers are thermodynamically efficient, and they are also incompatible with water-positive
goals. Data centers cannot reduce consumptive water loss without changing the fundamental heat
rejection mechanism. Closed-loop systems (air-cooled chillers, dry coolers) do not use any water
directly, but create a severe efficiency penalty during peak ambient conditions.

A cooling system's efficiency (coefficient of performance) can drop by nearly half on the hottest days
compared to a mild day. In other words, the days when you most need the cooling to work well are
exactly the days it works worst.

In a place like Phoenix, where summer temperatures can hit 118°F, the real engineering challenge is
worse than that number suggests. In dense data center developments, hot air from cooling equipment
and backup generators recirculates into the cooling system's air intake, which can add 40°F or more to
the outside temperature. That means a cooling system isn't dealing with 118°F air; it is dealing with
temperatures closer to 150°F or higher. At those temperatures, waterless dry cooling systems either
have to be massively oversized to compensate, or they can't keep up.

Engineers run computational fluid dynamics (CFD) before a facility is built to predict exactly these kinds
of problems. More and more, these simulations show that dry cooling designs will not work in real-
world conditions. Not just in Phoenix or similar locations, but anyplace where high-density Al
computing creates its own localized heat issues.

Water-Positive Deadline

The water-positive deadline many hyperscale data centers have set for themselves poses a challenge for
some, especially in new data center construction. With data center construction commissioning lead
times on the order of three to four years, and the full project lifecycle, including regulatory approvals
and the availability of power infrastructure, adding more to that timeline, the window to hit 2030
targets through new builds is already closing.
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[t is also important to note that, for existing data centers and hyperscalers’ water-positive pledges, these
goals are based on achieving efficiencies and using mitigation techniques, such as replenishment
projects. These do not technically replace the water used in the data center; they minimize water loss in
other locations, such as funding leak repairs or restoring wetlands. These data centers also risk being
accused of greenwashing by excluding indirect water use at local power plants in their water-positive

goals.

Hyperscale Water Pledge Snapshot

Company Pledge WUE Target Gap / Status

. Water P051t1ve by 2030; Not publicly 1.7B gal consumed FY2022 (+34%
Microsoft replenish more than consumed o
specified YoY)
globally
AWS Water positive by 2030; return 0.18 L/kWh by 53% of the way to goal to be water
more than consumed 2030 positive. 0.15 L/kWh in 2024
Goosle Replenish 120% of water 120% 8.1B gal consumed 2024; Al buildout
g consumed by 2030 replenishment concentrated in stressed regions
Water positive by 2030 in Restoration- Al clusters increasing per-MW water
Meta .
water-stressed regions based targets budget

Precise Adiabatic Pre-Cooling: How It Works

Precise adiabatic pre-cooling is the key to making a waterless cooling system perform better in hot
weather. By strategically adding a small amount of water, data centers find the line between using no
water and having the system struggle on the hottest days, and using water 24/7. They use a little bit of
water, only on the hottest days, only at the air intake, to get most of the cooling benefit of a wet system
with a small fraction of the water consumption.

Peak+ precision adiabatic pre-cooling assembly
Source: Peak+
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When you spray a fine mist of water into the air entering a cooling system, the water evaporates and
cools the air, pulling the temperature from the dry-bulb reading toward the wet-bulb number. The gap

between these two numbers is the amount of free cooling you can get this way. In Phoenix, because the
desert air is so dry, that gap is huge—spraying water can cool incoming air by 25-40°F. In humid

Northern Virginia, the air is already fairly saturated, so evaporation offers only 10-20°F of cooling
benefit, at the hottest point of the day when it is most needed. And that is without accounting for

additional heat sources, such as hot exhaust air blowing back into the intake.

Conventional Adiabatic vs. Peak+ Precise Adiabatic

Conventional Adiabatic Peak+ Precise Adiabatic

Control logic

Water use pattern

Water efficiency

Nozzle technology

Purple pipe
compatible

BMS/DCIM
integration

Optimization

On/off or simple thermostat

Continuous during warm periods

Low — significant waste from over-spray /
over-soaking

Flooded media pad-based or extremely high-
pressure spray (~1500-2000 psi)

Potable water typically required; Reverse
Osmosis (RO) often required for high-
pressure systems

Standalone, no integration

None

The Purple Pipe Advantage

Predictive, weather-integrated, continuously
modulated & optimized

Activated only when thermodynamic benefit
exceeds threshold

Up to 80% reduction vs. flooded media
adiabatic approach

Low pressure (~60 psi) precision nozzle
arrays

Yes — turnkey engineered water treatment
system included, enabling reclaimed/purple
pipe water use

Integrates with BMS, DCIM, and real-time
weather data

Continuous optimization of water volume vs.
cooling benefit

Why Use Reclaimed Water

Only 3% of Earth’s water is considered freshwater (not seawater), and only 0.5% is readily available for
humans. When data centers use drinking-quality water, a scarce resource, they divert it from

communities that need it. When they use reclaimed water instead, they still consume the same amount
of water, but it’s pulled from a non-drinking water source. Importantly, purple pipe water supply is also
not infinite—a city or region generates a set amount of treated wastewater, so if every data center in the
area used purple-pipe water in its cooling tower heat rejection systems, that would strain capacity, as
well.
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What Is Purple Pipe Water?

— Reclaimed water is municipal wastewater treated to a defined standard for non-potable reuse. Named for the purple
piping that distinguishes it from potable water systems.

— Treatment levels vary depending on the intended application.
— Typical uses: irrigation, industrial cooling, groundwater recharge, toilet flushing.

— Key attribute: excluded from potable water consumption accounting under virtually all US state regulations and
under the WUE (The Green Grid).

— Not aloophole — reclaimed water reuse is exactly what water-positive frameworks are designed to incentivize.

WUE

Water usage effectiveness (WUE) is the standard metric for discussing water efficiency in data centers.
The lower the number, the better. Facilities can claim to use zero potable water for active cooling. This is
verifiable and auditable—for drinking-quality water only. The Green Grid excludes reclaimed water
from this calculation. This means a data center can report a WUE of near zero, no matter how much
reclaimed water it uses, hiding the true amount of water used to cool it.

Replenishment vs. Reduction

There are two ways a company can claim credit for water stewardship: using less water in its own
operations, or paying for water-saving projects somewhere else (such as restoring a wetland or funding
irrigation upgrades on a farm) and counting them as offsets to its own water consumption, similar to
carbon offsets.

Regulators and ESG (environmental, social, governance) auditors are starting to recognize this
distinction and grade companies differently depending on what they are actually doing. Thus, a company
that is primarily buying replenishment credits with water-saving projects somewhere else may not get
credit for being truly water positive.

Community Benefits and Goodwill

When a data center developer pays to improve the purple pipe infrastructure for a city or region, such as
new pipes, treatment upgrades, or pump stations, this is a lasting public good. The updated system
continues to benefit the area for decades by providing reclaimed water for irrigation and other
industrial uses, in addition to the data center use.

Permitting

The ability to present a concrete plan for using reclaimed water, especially in water-stressed
jurisdictions, can accelerate water permit approval and ease a community’s concerns. Since permit
delays are one of the two major bottlenecks in constructing data centers (the other is connecting to the
power grid), using purple pipe water could be a fast track to getting the project built, shortening the
time to power.

Peak+
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Quantified Benefits

01 Lowers Peak PUE

Cooling systems, power capacity, and backup generation are all sized to handle the worst cases—the
hottest day, the highest load, the moment when all systems are working hardest at the same time. While
average power use effectiveness (PUE) or annual PUE numbers are commonly cited in the data center
industry, average PUE is not a meaningful metric for designing the power and water infrastructure or for
assessing water or power stress during worst-day conditions. Peak PUE ties directly to design-day
parameters: the same extreme ambient conditions that degrade coefficient of performance (COP) and
cause external CFD analyses to fail also determine how much cooling infrastructure a facility truly needs,
and how much of the power budget is allocated to cooling versus computing power.

02 Unstrands Capacity to Free Up Scarce Power for Additional Critical IT Load

Improved heat rejection efficiency is not just about lower costs; it also means more power, already
wired and ready to go, is available for server operations, without drawing more from the grid. Every
tenth of a peak PUE point on a large campus represents real MW of overhead load. Unstranded
megawatts are available immediately for additional critical IT load, from infrastructure already paid for,
without waiting in line for the electric utility to build new substations or transmission lines. And, critical
IT load directly drives data center revenues and profits.

03 Helps Solve Failing External CFD Analyses

In the real world, data center sites often have a problem dry/closed-loop heat rejection systems can't
handle: the hot air exiting the cooling equipment itself, plus exhaust heat from on-site backup diesel
generators, can recirculate and get pulled into the cooling system's air intake—meaning the system is
trying to cool itself with air that's already hot. This is a common scenario for Al data center chiller yards
and results in failing CFDs. The Condenser Entering Air Temperatures (CEATSs) are so high that the air-
cooled equipment compressors cannot handle the heat, chiller capacity degrades below acceptable
levels, and compute loads must be curbed to reduce the heat rejection loads.

An adiabatic assist system, which adds a small, precisely optimized amount of evaporative water-
spraying to the air before it reaches the condenser coils of air-cooled chillers or the coils of dry coolers,
addresses these failing CFD challenges directly. Because air-cooled chillers typically derate above 105°F
and often risk shutdowns above ~131°F, adiabatic assist is often the only approach suitable for
addressing failing CFDs caused by hot-air recirculation and generator exhaust.

04 Reduces Potable Water Usage
If a large data center campus is connected to a reclaimed water supply instead of the drinking-water

system, every gallon it uses for cooling is non-potable and, by definition, doesn't count toward a facility’s
WUE score.

In contrast, a comparably-sized data center using traditional cooling towers with drinking water
consumes a calculable, very large amount of potable water. This isn’t a marginal tweak; this is the
difference between potentially stressing a community’s drinking water supply and essentially not
touching it at all.

Peak+
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What Decision Makers Need to Know

Environment

Climate suitability is a starting point, but adiabatic use cases are far more geographically diverse than
commonly believed. Adiabatic pre-cooling is not just for arid climates. Rather, the technology is
beneficial for any facility with a gap between the ambient temperature at the cooling equipment intake
location and the wet-bulb temperature.

Dense data center campuses create localized heat problems—hot air recirculating around equipment
yards and generator exhaust—regardless of location or the outside weather. Notably, the ambient air
temperature at the air intake location of air-cooled equipment is often 15°F or more than the
temperature reading at the local airport.

In fact, many real-world use cases for adiabatic pre-cooling include places like Virginia, Georgia, New
Jersey, and Oregon, none of which are considered arid climate areas. Of course, data centers located in
places like Texas, Oklahoma, Arizona, Colorado, and California also have strong use cases for adiabatic
pre-cooling.

The chart below, adapted from Vertiv's cooling technology selection framework, maps external ambient
temperature against server intake temperature. [t shows where dry cooling alone tops out and adiabatic
assist extends the usable range before a full chiller changeover is required—illustrating why the
technology applies well beyond traditional arid climates.

External ambient air temperature
Wet bulb *g Dry bulb
et bul _cll g Drybu

DRY - -

Zone 3 égiﬁbelic Zone 5 50 /122 Zone 5
iller

Adiabatic
Trim Cooler 45 /113

40/ 104
35/95
30/86
25/77

20/68

50 45 40 35 30 5 20 % 15 20 25 30 35 40 45 50 ‘C
F 122 m3 104 95 86 77 68 59 Server 59 68 77 8 95 104 m3 122°F

Temperature
Frontal air temperature / Chip inlet temperature

N

2026 Verthy Group Com

Cooling Technology Selection by Ambient and Server Temperature
Source: Vertiv Group Corp

Cooling Architecture

The ideal fit for adiabatic pre-cooling is brand new data center construction, or retrofits where the
existing system is already dry (air-cooled chillers and/or dry coolers). This technology is also
compatible with hybrid facilities that already use a mix of wet and dry cooling. In these cases, the
technology can reduce or even eliminate the need to run the water-hungry cooling towers.

Peak+ | Water Positive by Design Page 13
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A Las Vegas data center currently using about 170 million gallons of city water each
9 8 0/() year is expected to cut that by about 98% by adding adiabatic pre-cooling to its system.

Purple Pipe Integration Pathway

1. Check with the city/utility to determine if reclaimed water is available at the site and, if so, what
quality it is.

2. Work with Peak+ to figure out exactly how much water you'll need given your target performance.

3. Because the reclaimed water straight from the municipality may not be clean enough for sensitive
cooling equipment, Peak+ designs an on-site treatment system to clean the reclaimed water to the

precise standard the misting equipment needs (filtering out particles, removing minerals that
cause scale buildup, killing bacteria with UV light, etc.).

4. Determine how much backup water storage is needed on-site in case of an interruption to the
reclaimed water supply. Locations typically need a tank holding 10,000-50,000 gallons, enough to
run for 24 hours at peak demand.

5. Get permission from the utility to connect to their reclaimed water pipes.

6. Physically install the equipment, including hooking it up to the building's automated control system
so it runs automatically.

Timeline

When building a greenfield data center, designing in adiabatic-assist cooling from the start adds no extra
time to the construction schedule; you specify it upfront like any other system.

When retrofitting an existing facility, installation takes roughly 3-6 months to be fully commissioned and
operational. Compare this to the longer timeline for upgrading power grid infrastructure to address the
cooling issue, which can take 18 to 36 months, depending on local circumstances.

Operational Simplification

There is also a maintenance and operations payoff, separate from the energy and water savings.
Switching away from traditional wet cooling towers solves many unglamorous, real operational
headaches:

e Protects the cooling equipment's internal coils from corrosion.

e Eliminates the single biggest source of Legionella bacteria risk in a building (cooling towers are the
classic breeding ground for Legionnaires' disease outbreaks, so removing them removes that
liability entirely).

e No longer need an ongoing chemical water-treatment program to keep the tower water from
growing algae/bacteria or corroding pipes.
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e Eliminates the periodic draining and refilling of tower water that wastes water and requires
wastewater disposal.

e Reclaimed water supply tends to hold up better during droughts than regular drinking-water
supplies, since utilities often restrict potable water use first and protect the use of reclaimed water
for longer.

Time to Act

For the data center industry, water stewardship is no longer a checkbox on the ESG report. It is a real
restriction on the ability to do business. Permit delays, regulatory pressure, and failing CFD analyses
cost developers time and money. First movers will build community relationships and the engineering
track record to lead the industry.

Start by auditing your existing closed-loop portfolio in thermally challenged, water-stressed markets.
These will give you the highest return on investment, facilities where the combination of heat stress,
regulatory issues, and water risk is most acute, and where the operational and reputational benefits of a
purple pipe solution are most immediate.

Then get ahead of what is becoming an industry standard. Specify purple pipe feed as a baseline
requirement on all new closed-loop facilities in applicable climates. Work proactively with local utility
and community leaders early: the purple pipe conversation is also a community benefits conversation,
and developers who invest in reclaimed water infrastructure are making a lasting contribution to the
places where they build.

Finally, move with urgency on existing commitments. The window for new campuses to contribute
meaningfully to water-positive targets by 2030 is closing fast and decisions made in the next twelve to
eighteen months will determine whether you can meet those goals with real operational performance,
not simply offsets.

Contact Peak+

Contact Peak+ today to learn more about how adiabatic pre-cooling can transform your data center cooling solution.

Paul Heapy e« 901.382.7809 e« info@peakplus.energy ¢ peakplus.energy

Peak+
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