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To the children of tomorrow,
who will inherit the earth we leave behind—
may they forgive us for what we took
and find wisdom in what we learned.
To the communities of West Des Moines, The Dalles, Newton County,
and every place where the invisible thirst of our digital age
meets the very real need for clean water.
To Christina Murphy, Dawn Rasmussen, Ted Corrigan,
and all the water guardians fighting
to preserve humanity's most precious resource.
And to the researchers like Dr. Shaolei Ren,
whose courage to reveal uncomfortable truths
lights the path toward sustainable progress.

"We do not inherit our land from our fathers.
We occupy it for our children."
— Uruguayan Environmental Protesters, 2023

"In my years studying international relations, I have witnessed how power reshapes the world in ways both visible and invisible. Nuclear weapons announce their danger with mushroom clouds; economic sanctions make headlines in financial papers; military operations unfold before cameras. But perhaps the most profound transformation of our time operates in silence—the systematic conversion of Earth's most precious resource into digital dreams.
Every time we ask artificial intelligence a question, we participate in an act of modern alchemy: turning water into knowledge, transforming rivers into responses, converting the substance of life into the substance of information. Yet unlike the medieval alchemists who sought to turn lead into gold, we have succeeded in transforming something priceless into something intangible—and in doing so, we may have created the most dangerous equation in human history.
This book is an attempt to make visible what has been deliberately hidden, to quantify what has been conveniently ignored, and to ask the question that will define our species' future: In our quest for artificial intelligence, have we sacrificed our natural wisdom? The answer lies not in the servers and circuits of Silicon Valley, but in the empty wells and dried rivers of communities whose voices have been systematically silenced by the promises of progress.
Water is the democracy of elements—essential to rich and poor alike, to human and animal, to plant and planet. In threatening this democracy, we threaten the very foundation of life itself. The time for comfortable ignorance has passed. The age of accountability has begun."




—Dr. Naim Tahir Baig
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Foreword

In the summer of 2025, as millions of Americans faced unprecedented heat waves and drought conditions, a quiet crisis was unfolding in data centers across the nation. More than 160 new AI data centers have sprung up across the US in the past three years in places with high competition for scarce water resources, according to a Bloomberg News analysis of data from World Resources Institute, a nonprofit research organization, and market intelligence firm DC Byte. That's a 70% increase from the prior three-year period.

This book arrives at a critical juncture in our technological evolution, when the promise of artificial intelligence collides with the fundamental limits of our planet's most precious resource: water. What you will read in these pages is not science fiction—it is the documented reality of how our digital transformation is quietly but systematically draining the wells, rivers, and aquifers that sustain human life.

The Scale of the Crisis

The numbers are staggering and largely hidden from public view. In 2022, Google, Microsoft, and Meta used an estimated 580 billion gallons of water to provide power and cooling to data centers and AI servers. That's enough water to meet the annual needs of 15 million households. To put this in perspective: an average 100-megawatt data center, which uses more power than 75,000 homes combined, also consumes about 2 million liters of water per day, according to an April report on energy and AI from the International Energy Agency (IEA). That's equivalent to the water consumption of about 6,500 households.

But these figures represent just the beginning. Globally, the report estimates data centers consume about 560 billion liters of water annually and that could rise to about 1,200 billion liters by 2030, as tech firms push for bigger facilities stocked with more advanced AI computing chips that run hot. By 2027, global AI demand is expected to account for 1.1 to 1.7 trillion gallons (4.2 to 6.6 billion cubic metres) of water withdrawal, more than 4-6 times the total annual water withdrawal of Denmark.

The acceleration is directly tied to the AI boom that began with ChatGPT's launch in late 2022. Roughly a quarter of Americans have used ChatGPT since the chatbot's 2022 release, according to the Pew Research Center—and every query exacts a cost. Research by University of California, Riverside professor Shaolei Ren reveals that each string of prompts uses roughly 16 ounces of water at data centers that house these AI systems. More specifically, GPT-3, an AI model, is estimated to consume 500 ml of water per 10-50 responses.

The Geographic Concentration

Perhaps most troubling is where this water consumption is concentrated. Arid regions like Saudi Arabia and the United Arab Emirates are welcoming more data centers than ever before to claim a piece of the AI boom. Meanwhile, in China and India, an even greater proportion of data centers are located in drier areas compared to the US. This pattern reflects a deliberate corporate strategy where water is often the last consideration when making siting decisions for data centers because it's cheap compared to the cost of real estate and power.

The human impact is becoming impossible to ignore. In West Des Moines, Iowa—home to Microsoft's "epicenter for advancing AI"—Microsoft's five data centers consumed as much as 11.5 million gallons of water a month for cooling, or about 6% of the city's total usage during peak summer usage during the last two years. In 2024, Microsoft's data centers in West Des Moines used nearly 70 million gallons of water from West Des Moines Water Works. This occurred as Des Moines Water Works last month raised large metal gates on the Raccoon River to boost the amount of water it could collect due to drought conditions.

The pattern repeats across the nation. In Oregon, Google's facilities consumed 355.1 million gallons of water in 2021, with water use by the search giant at the facilities in The Dalles nearly tripling in the past five years, and Google's datacenters now consume more than a quarter of all the water used in the city. In Virginia, water usage jumped by almost two-thirds between 2019 and 2023, from 1.13 billion gallons to 1.85 billion gallons.

The Transparency War

One of the most revealing aspects of this crisis is the extraordinary lengths to which corporations have gone to keep water consumption data secret. The case of The Dalles, Oregon, represents a watershed moment in corporate transparency. Google funded the lawsuit against the local publication, providing more than $100,000. The Dalles filed a lawsuit against The Oregonian/OregonLive, which filed a public records request to see the water deal it signed with Google. After thirteen months of legal warfare and more than $100,000 in Google funding, The Dalles city attorney finally agreed to release records showing Google used more than a quarter of the city's water.

This victory was not isolated. Mayor Mays says the city was prepared to keep fighting to keep the data from the public. It stopped, however, because Google told them to. "It was out of the blue," he recalls. "They said, 'The hell with it.'" The corporate reversal led to a global policy change: Google confirmed Thursday that its water use numbers would no longer be a trade secret... "which includes site-level water usage numbers for all our U.S. data center sites, including The Dalles."

This legal battle exposed a broader regulatory vacuum. There are no federal nor state regulations for AI and no legal framework requiring tech companies to disclose their energy and water consumption. The absence of oversight has forced researchers like Shaolei Ren to investigate this question independently, often fighting for basic data that should be public.

The Greenwashing Paradox

Corporate sustainability reports tell a story that fundamentally contradicts reality. Microsoft, for instance, has pledged to be carbon-negative and water-positive by 2030. But its AI rollout is driving ever-greater water and electricity use. By Microsoft's own count, as of 2024, its total planet-warming emissions were about 30% higher than in 2020. The gap between promises and performance is even starker when independent analysis is applied: A Guardian investigation found that from 2020 to 2022, the real emissions from the company-owned data centers of Google, Microsoft, Meta, and Apple were more than 600% higher than officially reported.

The "water positive" pledges that companies tout fall apart under scrutiny. As of July 2024, Microsoft has invested more than $34 million in 76 replenishment projects around the world, estimated to provide >100 million m³ in volumetric water benefit over the project lifetime. While this sounds impressive, Microsoft's water usage saw a tremendous spike between 2021 and 2022. In 2021, the company used up 4,772,890 cubic meters of water. In 2022 that went up to 6,399,415—which is around a 30 percent increase from one year to the next.

Google's numbers tell a similar story. Google's hyperscale data centers, which support major services such as Gmail and Google Drive, averaged approximately 550,000 gallons (2.1 million liters) of water per day over the past year. The company's replenishment efforts pale in comparison to consumption, representing only 18% of its freshwater consumption.

The Coming Storm: Stargate and Beyond

The crisis is about to accelerate dramatically. In January 2025, President Trump announced the Stargate Project, a $500 billion public-private infrastructure initiative backed by OpenAI, Oracle, and SoftBank. At the heart of this initiative is a sprawling new data center under construction in Abilene, Texas, an ambitious project meant to power the next generation of AI. The data center is the size of New York City's Central Park, and Bloomberg reports it could eventually run on 1.2 gigawatts of power all day, every day. That's enough energy to power around 240,000 homes.

The water implications are staggering. At least one data center it built could use between one and four million gallons of water per day, Time reported. And Stargate is just the beginning: OpenAI said on Thursday that the company is considering building data center campuses in 16 states that have indicated "real interest" in the project... Each campus is designed to support about one gigawatt of power or more. OpenAI is aiming to build five to 10 data center campuses total.

The location choice is particularly concerning. "Every part of the state is facing this water-energy nexus crisis," said Amy Bush, a hydrologist for RMBJ Geo Inc. based in Abilene, the small Texas city where OpenAI is setting up a massive 1.2-gigawatt data center campus.

The Path Forward: Regulation and Accountability

In response to this crisis, legislative action is finally emerging. On February 1, 2024, Senator Edward J. Markey (D-Mass.) introduced the Artificial Intelligence Environmental Impacts Act of 2024. The legislation would direct the National Institute of Standards and Technology (NIST) to develop standards to measure and report the full range of artificial intelligence's (AI) environmental impacts, as well as create a voluntary framework for AI developers to report environmental impacts.

The bill has garnered significant support. Greenpeace USA endorsed the Artificial Intelligence Environmental Impacts Act of 2024... alongside Hugging Face, Data and Society, Climate Change AI, Public Citizen, Sierra Club, Electronic Privacy Information Center, Greenpeace USA, Union of Concerned Scientists, Sustainable Digital Infrastructure Alliance, and Access Now. In April 2025, Senator Markey applauded the release of a report by the Government Accountability Office (GAO) titled Artificial Intelligence: Generative AI's Environmental and Human Effects, which confirmed that generative AI poses significant energy and environmental impacts.

The Choice Before Us

We stand at a crossroads. By 2028, Lawrence Berkeley National Laboratory forecasts that U.S. data centers could use as much as 12% of the nation's electricity. If U.S. AI expansion follows projected growth, it could consume as much water as 18.5 million households annually just to cool servers.

The technology industry offers solutions—Microsoft has announced that "beginning August 2024, all our new data center designs began using zero water cooling technology"—but these apply only to future facilities while existing infrastructure continues massive consumption. For all the research into alternative approaches, a majority of AI-specialized data centers used evaporation-based cooling systems either 24/7 or during hot days in 2023, with more data centers expected to use water evaporation across the entire industry by 2028.

The question is not whether AI will transform our world—it already has. The question is whether we will allow this transformation to occur at the expense of the water that sustains all life on Earth. As communities from Iowa to Oregon to Uruguay have discovered, the choice between technological advancement and water security is a false one. We can have both, but only if we demand transparency, accountability, and genuine commitment to sustainable development from the corporations that profit from our digital future.

This book provides the roadmap for that demanding. The crisis it documents is real, urgent, and accelerating. But it also shows that communities, journalists, and policymakers working together can force change, can demand transparency, and can ensure that our technological future serves humanity rather than depleting the resources humanity needs to survive.

The invisible has become visible. The hidden costs are now documented. The choice is ours.


Preface

By Dr. Naim Tahir Baig



In my three decades of studying international relations, technological advancement, and their intersection with human welfare, I have witnessed how revolutionary innovations often carry hidden costs that only emerge after society has become dependent upon them. Today, as artificial intelligence reshapes our world with unprecedented speed, we face a crisis that threatens one of humanity's most fundamental resources: fresh water.

When I first encountered the research revealing that each ChatGPT conversation consumes roughly 16 ounces of fresh water—enough to fill a water bottle with every few dozen questions—I was compelled to understand the magnitude of this invisible environmental catastrophe. What I discovered through extensive investigation confirmed my gravest concerns: in 2022, Google, Microsoft, and Meta alone consumed an estimated 580 billion gallons of water to power and cool their data centers and AI servers—enough water to meet the annual needs of 15 million households.

This book emerges from a profound moral imperative. As someone who has written extensively about artificial intelligence and society, navigating the human experience in an AI-enhanced world, I recognize that our technological choices today will determine whether future generations inherit a habitable planet or a water-scarce wasteland. The evidence presented in these pages reveals a stark contradiction: while technology companies promise to democratize knowledge and solve global challenges, they are simultaneously creating an environmental crisis that undermines the very foundation of human survival.

The Scale of the Crisis

The numbers are staggering. Microsoft's global water usage surged 34% from 2021 to 2022, reaching nearly 1.7 billion gallons, while Google's data centers consumed about 5 billion gallons of fresh water for cooling in 2022 alone—a 20% increase from the previous year. This exponential growth coincides directly with the AI boom that began with ChatGPT's launch in late 2022.

Bloomberg News analysis found that about two-thirds of new data centers built or under development since 2022 are located in areas already experiencing high levels of water stress. This geographic concentration represents a profound environmental injustice, as predominantly Black, Brown, and low-income environmental justice communities bear disproportionate burdens from power plants and data centers that serve affluent users of AI technology.

Perhaps most troubling is the realization that generating a single 100-word email with ChatGPT's GPT-4 model consumes approximately 519 milliliters of water—slightly more than one 16.9-ounce bottle. When extrapolated across millions of daily users, this individual consumption aggregates into a crisis of planetary proportions.

The Transparency Vacuum

Throughout my research for this book, I repeatedly encountered what can only be described as corporate environmental secrecy. Currently, hyperscale cloud service providers withhold their water use data, citing proprietary reasons including protection of trade secrets, while there are no federal nor state regulations for AI and no legal framework requiring tech companies to disclose their energy and water consumption.

This information vacuum represents a fundamental threat to democratic governance and environmental protection. After a lengthy court battle, The Oregonian newspaper forced Google to disclose that its data centers were using nearly a quarter of all available water in The Dalles, Oregon—a revelation that emerged only through sustained legal pressure and journalistic investigation.

The irony is profound: companies that profit from processing and analyzing vast quantities of information refuse to provide basic transparency about their environmental impact. This selective opacity serves corporate interests while communities face water shortages, residents receive citation notices for watering their lawns, and municipal water prices soar to subsidize industrial consumption.

The Path Forward

My experience studying international relations and global politics, particularly the dynamics of power, resources, and technological change, has taught me that crises of this magnitude require both individual awareness and systemic transformation. This book provides both.

Readers will discover practical strategies for understanding their personal AI water footprint while learning how to advocate for corporate accountability and regulatory oversight. The solutions exist—from innovative closed-loop cooling systems and water recycling technologies to air-cooling alternatives and renewable energy integration—but implementing them requires sustained public pressure and political will.

Senator Edward Markey of Massachusetts has introduced bipartisan legislation that would set federal standards and voluntary reporting guidelines to measure the environmental footprint of AI, demonstrating that regulatory solutions are possible when citizens demand accountability from both corporations and elected officials.

A Moral Imperative

As I reflect on my body of work addressing contemporary global affairs, religious-political dynamics, and human rights, I recognize that the AI water crisis represents a fundamental test of our collective values. Are we willing to sacrifice the water security of vulnerable communities for the convenience of generating emails and images through artificial intelligence? Will we allow corporate profits to override planetary sustainability?

The choice is ours, but the window for action is rapidly closing. According to a recent study in Nature, the water consumption of AI is projected to reach between 4.2 billion and 6.6 billion cubic meters by 2027—equivalent to nearly half of the UK's annual water consumption. Without immediate intervention, we face a future where the current total U.S. data center capacity of over 40,000 megawatts represents the yearly water consumption of over 2 million families—a burden that will only grow as AI expansion accelerates.

This book serves as both warning and call to action. Every page reveals how our seemingly innocent interactions with AI technology connect us to distant communities facing water scarcity, environmental degradation, and climate injustice. Understanding these connections is the first step toward creating a more sustainable and equitable technological future.

The knowledge contained in these pages comes at the cost of drinking water—quite literally. But this knowledge also represents our best hope for ensuring that future generations inherit both technological innovation and the clean water necessary for human survival.

The choice, as always, remains ours.




Dr. Naim Tahir Baig
Author and Scholar
International Relations and Contemporary Global Affairs
Islamabad, Pakistan
July 2025
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Chapter 1: The Invisible Thirst

In June 2025, Central Iowa Water Works made an unprecedented announcement that would expose one of artificial intelligence's best-kept secrets. For the first time in decades, the utility company serving more than 600,000 residents across the Des Moines metropolitan area implemented a complete ban on lawn watering. The decision marked Stage 3 of a 4-stage water shortage plan—a level the region had never reached before.

"We are pulling all levers at our treatment facilities and nitrate removal processes to prevent a violation," said Tami Madsen, executive director of Central Iowa Water Works, in a statement that would reveal the hidden tensions between technological progress and water security. "Now we need full cooperation from the public. This is no longer a voluntary request."

The ban wasn't triggered by drought conditions familiar to residents of southwestern states. Instead, it resulted from near-record levels of nitrate contamination in the Des Moines and Raccoon rivers, which had overwhelmed the water treatment system's capacity. But as residents across central Iowa received violation tags for watering their lawns and watched their gardens wither in the summer heat, few understood the full scope of water consumption happening simultaneously just miles away.

The Scale of Digital Thirst

In West Des Moines, five Microsoft data centers had quietly consumed 68.5 million gallons of water in 2024 alone—nearly 70 million gallons to cool the servers that power artificial intelligence systems like ChatGPT. During peak summer months, these facilities consumed up to 11.5 million gallons monthly, representing approximately 6% of the city's total water usage during the hottest periods when cooling demands peaked.

"This cooling system doesn't use water all the time of the year, but when they use water during the summer times, they will be using a huge amount of water," explained Shaolei Ren, an associate professor of electrical and computer engineering at the University of California, Riverside, whose groundbreaking research first quantified AI's hidden water footprint. "So it will have some pressure on the water infrastructure capacity."

The numbers reveal a staggering scale that most consumers never see. A typical 100-megawatt data center—the standard size for facilities powering AI systems—consumes approximately 2 million liters (528,000 gallons) of water daily, equivalent to the water consumption of about 6,500 households, according to the International Energy Agency. When multiplied across the hundreds of data centers now supporting AI services, the consumption becomes astronomical.

Microsoft's facilities in West Des Moines represent just a fraction of global AI infrastructure, yet their impact on local water systems provides a window into a crisis hiding in plain sight. During the summer of 2024, when Iowa experienced prolonged drought conditions affecting 85% of the state, these data centers continued their massive water consumption while residents faced the first lawn watering restrictions in decades.

Every Click Has a Cost

The invisible nature of this consumption masks its personal impact on every user of AI systems. Ren's research, published in the paper "Making AI Less 'Thirsty': Uncovering and Addressing the Secret Water Footprint of AI Models," revealed that every conversation with ChatGPT carries a hidden cost: approximately 500 milliliters of fresh water—close to what's in a 16-ounce water bottle—evaporates during a short conversation of roughly 20 to 50 questions and answers.

"Every time you ask an AI chatbot a question, you are also consuming water—without realizing it," Ren told a TED Talk audience in Vienna, Austria. "AI doesn't just require computing power; it needs cooling, and that cooling comes with a cost."

The process begins when users submit queries to AI systems. Each prompt flows through servers that run thousands of calculations to determine the best response. These servers, typically housed in massive data centers, generate enormous amounts of heat during computation. To prevent overheating that could cause system failures or fires, data centers rely on cooling systems that often convert freshwater into steam through evaporative cooling towers.

"The cooling tower is an open loop, and that's where the water will evaporate and remove the heat from the data center to the environment," Ren explained. Unlike other forms of water use that can be recycled or returned to the system, this evaporated water is permanently lost to the atmosphere, making it the most environmentally costly form of consumption.

The training of AI models requires even more substantial water resources. Training GPT-3, one of OpenAI's foundational models, required approximately 700,000 liters of water through direct evaporation—enough to manufacture approximately 370 BMW vehicles or 320 Tesla electric vehicles, according to Ren's calculations.

The Geographic Concentration of Digital Infrastructure

The problem extends far beyond individual facilities in Iowa. Bloomberg's analysis of data from the World Resources Institute and DC Byte found that more than 160 new AI data centers have been built across the United States in the past three years, representing a 70% increase from the previous three-year period. Most troubling, the majority of these facilities have been constructed in areas already experiencing high levels of water stress.

This geographic pattern isn't accidental. Data centers cluster in regions with specific advantages: affordable electricity, favorable tax policies, robust internet infrastructure, and historically, abundant water supplies. However, as climate change intensifies drought conditions and competition for water resources grows, these historical advantages are becoming liabilities for local communities.

The International Energy Agency projects that global data center water consumption could rise from approximately 560 billion liters annually to about 1,200 billion liters by 2030—more than doubling in less than a decade. This expansion is driven primarily by the AI boom, which demands more powerful computing systems that generate more heat and require more cooling.

"Water is often the last consideration when making siting decisions for data centers because it's cheap compared to the cost of real estate and power," explained Sharlene Leurig, a managing member of Fluid Advisors, a water consulting firm. "Water has traditionally been far less consequential for industrial users than energy costs and availability."

The Efficiency Illusion

Technology companies frequently tout improvements in data center efficiency, and these gains are real but insufficient to offset the massive scale of expansion. Microsoft, Google, and other major providers have achieved impressive reductions in Power Usage Effectiveness (PUE)—a measure of how much energy goes directly to computing versus overhead systems like cooling. Google reports a fleet-wide PUE of 1.10, meaning only 10% of energy goes to non-computing functions.

However, these efficiency improvements are overwhelmed by the exponential growth in AI computing demands. Microsoft's global water consumption spiked 34% from 2021 to 2022, reaching nearly 1.7 billion gallons—more than 2,500 Olympic-sized swimming pools. Google's water consumption increased 20% over the same period.

"It's fair to say the majority of the growth is due to AI," Ren observed, including Microsoft's "heavy investment in generative AI and partnership with OpenAI."

Data centers employ several cooling methods, but the most water-intensive and widely used remain evaporative cooling systems. These systems are preferred because they're more cost-effective than alternatives, even as they consume massive quantities of fresh water. Microsoft's facilities in West Des Moines use direct evaporative cooling approximately 10% of the year—during the hottest summer months when water is most scarce and demand from other users peaks.

The Human Impact

The contrast between corporate water consumption and community needs became stark during the 2025 Iowa water crisis. While Microsoft's data centers continued their summer cooling operations, consuming millions of gallons monthly, residents faced increasing restrictions on water use.

The lawn watering ban implemented by Central Iowa Water Works affected basic quality of life issues: residents couldn't water their gardens, maintain their lawns, or even fill swimming pools. Property owners found in violation had 48 hours to cease watering or face water service termination. Children's splash pads were closed, and golf courses shut down irrigation systems.

"This is a call for help," said Juliann Van Liew, director of the Polk County Health Department, during a press conference announcing the restrictions. "We know there are concerns for nitrate's ability to impact chronic conditions across the life course, but right now what we're worried about is that acute toxicity."

The crisis revealed the competing demands on water infrastructure. While nitrate contamination from agricultural runoff triggered the immediate crisis, the background consumption by data centers represented a constant drain on system capacity. During peak summer months, lawn watering typically accounts for 40% of water demand—but data centers represent a year-round baseline consumption that reduces overall system flexibility.

Christina Murphy, general manager of West Des Moines Water Works, acknowledged the complexity of managing these competing demands. "Microsoft has been a great corporate partner," she stated. "They have invested $25 million worth of water infrastructure that support WDMWW's system and all our ratepayers benefit from." However, she also noted that future data center projects would only be considered if Microsoft could implement technology to "significantly reduce peak water usage."

The Climate Amplification Effect

The water consumption crisis is intensified by climate change, which increases both the cooling demands of data centers and the scarcity of water resources. July 2023 was recorded as the hottest month in human history, pushing cooling systems to work harder and consume more water precisely when drought conditions make water most scarce.

This creates a dangerous feedback loop: as global temperatures rise due to climate change, data centers require more cooling, consuming more water from increasingly stressed water systems. Simultaneously, higher temperatures exacerbate drought conditions, making the water consumed by cooling systems even more precious to local communities.

"As AI infrastructure continues to scale, global water consumption is also increasing steadily, demonstrating significant environmental cost," noted a 2024 research review on sustainable computing.

The timing of peak demand creates particular stress on water systems. Data centers reach maximum cooling demands during the hottest parts of the day and year, exactly when other water users—from households running air conditioning to farmers irrigating crops—also reach peak consumption. This temporal concentration of demand can overwhelm infrastructure designed for more distributed usage patterns.

The Innovation Challenge

Despite the scale of the problem, technological solutions exist but face implementation challenges. Microsoft announced in August 2024 that "all our new datacenter designs began using zero water cooling technology," marking a significant shift toward sustainable infrastructure. However, this commitment applies only to future facilities, while existing infrastructure—including those five data centers in West Des Moines—continues massive water consumption.

Google has pioneered several innovative approaches to cooling, including a facility in Hamina, Finland, that uses a unique seawater cooling tunnel. In Arizona, facing acute water shortages, Google switched to air-cooled technology, though this approach becomes less effective in extremely hot climates.

Advanced cooling technologies like liquid immersion cooling, where servers are submerged in specialized coolants, can reduce water consumption by 31-52% according to Microsoft's studies. However, retrofitting existing facilities with these technologies requires substantial investment and time.

"We don't want to water our lawns at noon because it's inefficient," Ren explained in his TED Talk, using a simple analogy to describe a more complex solution. "Similarly, we shouldn't train AI models when it's hottest outside. Scheduling AI workloads for cooler parts of the day could significantly reduce water waste."

The Transparency Problem

One of the most significant challenges in addressing AI's water footprint is the lack of transparency in reporting. Until recently, most technology companies treated water consumption data as proprietary information, making it impossible for communities and policymakers to understand the full scope of local impacts.

The situation began changing only after sustained pressure. Google reversed its position on water consumption transparency following a 13-month legal battle with The Oregonian newspaper, which sought water usage records for Google's data center in The Dalles, Oregon. After spending more than $100,000 to fight disclosure, Google suddenly abandoned its "trade secret" claims and began publishing water usage figures for all its U.S. data centers.

This transparency breakthrough revealed that Google's facility in The Dalles consumed 355.1 million gallons in 2021—more than a quarter of the entire city's water supply. The data showed Google's water use in the city had nearly tripled in five years, consuming 29% of the town's total water supply by 2022.

However, transparency remains limited. A 2016 report found that fewer than one-third of data center operators track water consumption, and comprehensive reporting on AI-specific water usage remains virtually nonexistent. Most sustainability reports focus on carbon emissions while treating water consumption as a secondary concern.

The Economic Dimension

The economic implications of AI's water consumption extend beyond utility bills to fundamental questions about resource allocation and community development. OpenAI's planned Stargate project in Abilene, Texas, represents a $100 billion investment that will create only 57 full-time jobs paying $57,600 annually while consuming 1.2 gigawatts of power—enough for 240,000 homes.

This economic calculus raises questions about whether the relatively small number of high-paying jobs created by data centers justifies their massive resource consumption. In West Des Moines, Microsoft employs over 600 people across its data centers, making it the seventh or eighth largest full-time employer in the city. However, these jobs come at the cost of 68.5 million gallons of water consumption annually.

Local communities often compete intensely to attract data center development because of the economic benefits: construction jobs, ongoing employment, and substantial tax revenue. However, the hidden costs—including water infrastructure strain, utility rate increases to fund system upgrades, and reduced water availability for other uses—are rarely factored into these economic development decisions.

The water infrastructure investments required to support data centers are often subsidized by all utility customers, even as the primary benefits accrue to the technology companies. Microsoft's $25 million investment in West Des Moines water infrastructure, while substantial, represents a fraction of the company's total data center investment and ongoing water consumption costs.

Global Implications

The water consumption patterns visible in Iowa reflect a global challenge that extends far beyond the United States. Ren's research projects that global AI demand could account for 4.2-6.6 billion cubic meters of water withdrawal in 2027—more than the total annual water withdrawal of 4-6 Denmark-sized countries or half of the United Kingdom.

International expansion of data center infrastructure is targeting regions already experiencing water stress. Arid regions like Saudi Arabia and the United Arab Emirates are welcoming more data centers than ever before to claim a piece of the AI boom, despite their already-limited water resources.

In Uruguay, community protests erupted when Google planned a data center that would consume 7.6 million liters of potable water daily during the country's worst drought in 74 years. The protests, organized under the slogan "This is not drought, it's pillage," forced Google to modify its project to use air cooling instead of water-intensive evaporative cooling.

Similar conflicts are emerging worldwide as the AI boom accelerates. In Chile, Mexico, the Netherlands, and Spain, communities have organized protests against data center water consumption, recognizing that the virtual world's thirst for cooling competes directly with human needs for drinking water.

Looking Ahead

The Iowa water crisis of 2025 offers a preview of conflicts likely to intensify as AI systems become more prevalent and powerful. The convergence of rising AI computational demands, climate change-induced water scarcity, and growing public awareness of hidden environmental costs creates unprecedented challenges for technology companies, policymakers, and communities.

"People were talking about carbon emissions when they study sustainable computing, but I believe that water is also a very important metric," Ren observed, highlighting how water considerations have lagged behind carbon concerns in sustainability discussions.

The crisis also reveals the urgency of addressing AI's environmental impact before it becomes insurmountable. Every day of delay in implementing water-efficient technologies, improving transparency, and developing sustainable cooling alternatives increases the ultimate cost of transitioning to responsible AI infrastructure.

As residents of central Iowa discovered during their summer of water restrictions, the invisible thirst of artificial intelligence is becoming increasingly visible in communities worldwide. The choices made today about how to cool the computers that power our digital future will determine whether AI enhances human flourishing or competes with basic human needs for Earth's most essential resource.

The question facing society is not whether artificial intelligence will consume vast quantities of water—it already does. The question is whether we will demand transparency, accountability, and sustainable alternatives before the hidden costs of digital progress become impossible to ignore.
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Chapter 2: Every Click Counts

Sarah Martinez sat in her dorm room at the University of Iowa on a sweltering August morning in 2023, her laptop screen glowing with an unfinished psychology paper about environmental stress and anxiety. Outside, the temperature had already climbed to 89 degrees Fahrenheit, and Des Moines Water Works had just implemented its first Stage 3 water restrictions in decades—lawn watering was banned, car washing prohibited, and residents were urged to cut consumption by 30%. Yet Sarah had no idea that her next action would trigger the evaporation of half a bottle of fresh water 240 miles away.

"Can you help me revise this paragraph to be more concise?" she typed into ChatGPT, pasting a section of her draft about climate change impacts on mental health. Within seconds, the AI responded with a polished revision, seamlessly integrating academic terminology with clearer explanations. It was exactly what she needed. She followed up with another query, then another, refining her arguments and strengthening her citations.

What Sarah didn't know—what millions of daily ChatGPT users around the world don't know—is that each conversation with the AI carries an invisible environmental cost. According to research by Shaolei Ren, an associate professor of electrical and computer engineering at the University of California, Riverside, every interaction with ChatGPT triggers a cascade of computational processes that, during the summer months, requires fresh water for cooling the massive data centers that power the technology.

Ren's groundbreaking research, published in the paper "Making AI Less 'Thirsty': Uncovering and Addressing the Secret Water Footprint of AI Models," revealed that a typical conversation consisting of 5 to 50 ChatGPT prompts consumes approximately 500 milliliters of fresh water—roughly equivalent to a standard water bottle. More recent analysis by researchers and industry insiders suggests that when accounting for improved efficiency in newer models, the figure may be closer to 5 milliliters per individual query for direct data center cooling, though this doesn't include the water used by power plants generating the electricity that powers these systems.

The Hidden Infrastructure of Intelligence

To understand why AI needs water, you must first understand what happens when you ask ChatGPT a question. Each prompt flows through servers housed in massive data centers, where thousands of graphics processing units (GPUs) and central processing units (CPUs) perform billions of calculations to determine the best words to use in a response. These servers, typically organized in racks that stretch across warehouse-sized buildings, generate enormous amounts of heat as they process your request.

"Each server in a data center is probably 10 to 20 times the power of what your laptop has," explains Mark Jacobson, a data center expert interviewed by local Iowa media. "That's where water comes in. It's needed to cool the buildings. Water is a very efficient way, fairly efficient way to move heat out of a building or out of a data center."

The cooling process works similarly to how the human body uses sweat to regulate temperature, according to Ren. Water systems transport the heat generated in data centers into cooling towers, where it escapes the building through evaporation. This evaporative cooling is incredibly effective—and incredibly thirsty.

In traditional evaporative cooling systems used by most major data centers, approximately 80% of the water drawn from local sources evaporates into the atmosphere, according to the Environmental and Energy Study Institute. The remaining 20% is discharged to municipal wastewater treatment facilities, often at elevated temperatures that require careful environmental management to avoid thermal pollution of local ecosystems.

The scale of this consumption becomes staggering when multiplied across the global AI infrastructure. Google's data centers alone consumed 6.1 billion gallons of potable water in 2023—equivalent to the annual irrigation needs of 40.7 golf courses in the southwestern United States, according to the company's environmental report. This represents a 20% increase from the previous year, which researchers largely attribute to expanded AI operations.

A Day in the Life of AI Water Consumption

Sarah's morning study session illustrates how quickly individual usage accumulates into a massive collective impact. Her first query about paragraph revision triggered servers in Microsoft's Iowa data center complex—part of what the company calls the "epicenter" for advancing AI—to analyze her request against training data from millions of text samples. The computational work required to generate a coherent, contextually appropriate response heated the processors to temperatures that would damage the equipment without active cooling.

During summer months like August 2023, when Sarah was working on her paper, Microsoft's five data centers in West Des Moines consumed up to 11.5 million gallons of water monthly for cooling, according to West Des Moines Water Works records. That represented approximately 6% of the city's total water usage during peak summer periods—enough to supply 6,500 households with their daily water needs.

Her follow-up questions about citation formatting, paragraph structure, and argument development each triggered similar computational processes. By the time she finished her 30-minute ChatGPT session, involving roughly 20 queries and responses, her individual contribution to the global AI water footprint would have been modest—perhaps 100 milliliters by conservative estimates—but meaningful when aggregated across ChatGPT's estimated 400 million weekly active users worldwide as of 2024.

Christina Murphy, general manager of West Des Moines Water Works, has witnessed firsthand how this aggregation translates into real-world pressure on municipal water systems. "Data center use represents anywhere from 2 to 7% of the water used by customers each day," she told local media. In 2024, Microsoft was the highest water user in West Des Moines, consuming 68.5 million gallons across its five data center campuses—2.62% of the system total.

The Engineering Behind the Thirst

The technical requirements that drive AI's water consumption stem from the fundamental physics of computation and heat generation. Modern data centers designed for AI workloads operate thousands of graphics processing units simultaneously, each one consuming hundreds of watts of electricity. The NVIDIA H100 chips commonly used for AI training, for example, consume up to 700 watts each—equivalent to seven 100-watt light bulbs running continuously.

When thousands of these chips operate simultaneously to train or run AI models, they generate heat comparable to industrial furnaces. Without active cooling, server temperatures would quickly exceed safe operating limits, causing equipment failure and potential fires. Data center operators have several cooling options, but evaporative cooling remains the most energy-efficient method for handling high-density heat loads.

"Using evaporative cooling is by far the largest driver of water consumption in data centers," explains the data center operator Equinix in their sustainability documentation. "As IT equipment runs in data centers, it creates heat, and that heat has to go somewhere. Otherwise, the equipment will overheat, and the data center will be unable to provide the reliable service that makes our digital world possible."

The cooling process begins when hot air from server racks is drawn into cooling systems. In evaporative cooling designs, this hot air passes through water-saturated media or encounters misting systems that cool the air through evaporation. The cooled air is then circulated back to the servers, while the evaporated water is lost to the atmosphere. Cooling towers on data center rooftops complete the heat rejection process, expelling hot, humid air while requiring a continuous supply of fresh water to replace what evaporates.

Industry data suggests that a typical 1-megawatt data center using evaporative cooling loses approximately 8.55 gallons per minute to evaporation under normal operating conditions, according to the Uptime Institute. This translates to roughly 4.5 million gallons per year for a facility of this size—and modern AI data centers often operate at scales of 100 megawatts or more.

From Chips to Cooling: The Complete Water Footprint

AI's water footprint extends far beyond the data centers where models run. The manufacturing of semiconductor chips required for AI hardware represents another significant source of water consumption, though one less visible to end users. Producing a single microchip requires 2.1 to 2.6 gallons of ultrapure water for rinsing residue from silicon wafers during fabrication, according to industry estimates. The complexity of advanced AI chips means they require even more water-intensive manufacturing processes than conventional semiconductors.

This manufacturing footprint helps explain why it takes approximately 190,000 liters (50,000 gallons) of water to produce a single laptop computer, according to sustainability research cited by legal analysts studying data center environmental impacts. For AI-specific hardware like high-end GPUs and specialized AI accelerators, the water requirements are likely even higher due to more sophisticated manufacturing processes.

The electricity powering data centers adds another layer to AI's water footprint. The U.S. average water intensity for electricity generation is 2.18 liters per kilowatt-hour, according to 2015 federal data, though this varies dramatically by energy source. Coal-fired power plants using wet cooling systems can consume 0.53 liters per kilowatt-hour while withdrawing 132.5 liters per kilowatt-hour from local water sources. Natural gas plants with dry cooling systems, by contrast, consume virtually no water directly but may still require water for steam generation.

ChatGPT's energy consumption provides a concrete example of this indirect water impact. Recent analysis suggests that ChatGPT uses approximately 39.98 million kilowatt-hours daily to serve its global user base. Using the national average electricity water intensity, this translates to roughly 87 million liters of additional water consumption daily at power plants—separate from the direct cooling water used at data centers.

Corporate Awareness and Deflection

Major technology companies have become increasingly aware of their water consumption patterns, particularly as community concerns mount in water-stressed regions. Microsoft's environmental reports show a 34% increase in global water consumption from 2021 to 2022, rising to nearly 1.7 billion gallons annually. The company attributes this increase largely to expanded AI operations and its partnership with OpenAI.

"It's fair to say the majority of the growth is due to AI," Ren told the Associated Press, "including its heavy investment in generative AI and partnership with OpenAI." Google reported similar trends, with a 20% increase in water consumption during the same period, which Ren also largely attributes to AI development work.

Yet corporate responses to these consumption patterns often emphasize individual responsibility over systemic change. When asked about AI's environmental impact, Ren offered advice that highlights the limited options available to concerned users: "There's not much individuals can do, unfortunately. Try to use the service judiciously."

This deflection to individual responsibility masks the exponential growth trajectory of AI infrastructure. According to projections from Lawrence Berkeley National Laboratory, U.S. data centers could consume as much as 12% of the nation's electricity by 2028—driven primarily by AI demand. Since most cooling systems will continue relying on evaporative methods through 2028, water consumption will likely scale proportionally.

The Geography of Digital Thirst

The impact of AI's water consumption varies dramatically by location, creating a geography of digital thirst that often overlaps with existing water stress. Google's data centers illustrate this pattern clearly through their 2023 water consumption data. The company's Council Bluffs, Iowa facility consumed 980.1 million gallons—more than any other Google data center globally and equivalent to 6.5 golf courses' annual irrigation needs.

The Dalles, Oregon, provides another stark example. Google's data center there consumed 302.4 million gallons in 2023, representing more than 25% of the city's total water supply according to investigations by The Oregonian newspaper. Local officials note that Google's consumption has nearly tripled in five years, with plans for two additional data centers already approved.

These patterns reflect strategic decisions by technology companies to locate AI infrastructure based on factors like energy costs, tax incentives, and regulatory environments—with water availability often ranking as a lower priority despite its growing importance. "Water has traditionally been far less consequential for industrial users than energy costs and availability," explains Sharlene Leurig, a water policy expert at Fluid Advisors.

Iowa offers a particularly instructive case study because its cooler climate allows data centers to operate without water cooling for much of the year. Microsoft's West Des Moines facilities use air cooling when temperatures remain below 85 degrees Fahrenheit, switching to evaporative cooling only during hotter periods. "For much of the year, Iowa's weather is cool enough for Microsoft to use outside air to keep the supercomputer running properly," notes climate reporting. However, summer peaks still drive enormous water consumption.

Technical Alternatives and Their Limitations

The technology industry is developing alternatives to traditional evaporative cooling, but the timeline for widespread adoption raises questions about near-term impacts. Microsoft announced in August 2024 that all new data center designs would use "zero water cooling technology," employing closed-loop systems that recycle water continuously without evaporation. The company estimates this design will avoid the need for more than 125 million liters of water annually per data center compared to traditional cooling methods.

Google has implemented innovative approaches at select facilities, including a seawater cooling system at its Hamina, Finland data center that uses Baltic Sea water in a closed loop. The company has also switched some facilities to air cooling in water-stressed regions like Arizona, though this increases energy consumption significantly.

These technological solutions face several constraints that limit their immediate scalability. Closed-loop liquid cooling systems require higher initial capital investments and ongoing maintenance compared to evaporative systems. Air cooling becomes less effective in hot climates and substantially increases energy consumption—creating a trade-off between water conservation and carbon emissions. Immersion cooling, where servers are submerged in specialized dielectric fluids, shows promise but requires redesigned data center infrastructure.

Most importantly, these innovations apply primarily to new construction, while existing facilities continue operating with traditional cooling systems. Microsoft's current fleet will "still use a mix of air-cooled and water-cooled systems" for years to come, with new zero-water designs not coming online until late 2027. Given that the majority of AI infrastructure has been built in the past three years and is designed for decades of operation, the transition away from water-intensive cooling will be gradual at best.

The Multiplication Effect

Individual AI usage may seem modest, but the multiplication effect across millions of daily users creates enormous aggregate demand. Recent data suggests ChatGPT has over 400 million weekly active users worldwide, with usage growing rapidly as AI tools integrate into education, business, and creative workflows. If each user averages just 10 queries per week—a conservative estimate for regular users—the weekly total approaches 4 billion AI interactions globally.

Using Ren's research on water consumption per query, even at the lower end of current estimates, this usage pattern would consume millions of gallons of fresh water weekly for direct data center cooling alone. When combined with indirect consumption from electricity generation and manufacturing, the total footprint grows substantially larger.

This scaling challenge intensifies as AI capabilities expand and usage patterns evolve. The transition from GPT-3 to GPT-4 significantly increased the computational requirements per query, while newer multimodal models that process images, audio, and video require even more processing power. Each advancement in AI capability translates directly into higher energy and water consumption per interaction.

Educational applications like Sarah's paper revision session represent a growing segment of AI usage. Students increasingly rely on AI for writing assistance, research help, and study support—activities that generate numerous queries per session. Business applications, from automated customer service to content generation, create sustained high-volume usage patterns that compound the resource consumption challenge.

Local Impacts, Global Consequences

The concentration of AI infrastructure in specific geographic regions means that global digital services impose localized environmental costs. West Des Moines, with a population of 68,000, hosts data centers that serve millions of users worldwide, yet local residents bear the water system impacts. This pattern repeats across data center hubs from Oregon to Iowa to Virginia.

Christina Murphy of West Des Moines Water Works has worked to balance community needs with data center demands, implementing agreements that require Microsoft to fund infrastructure improvements while limiting peak water usage. "We want to make sure that we can support the city and all the other objectives that they have to do," she explains. Yet the fundamental tension remains: global AI services consuming local water resources.

The timing of peak consumption exacerbates these challenges. Data centers require the most cooling water during hot summer months—precisely when local water systems face the greatest stress from drought, agricultural demand, and residential usage. "Microsoft's highest water consumption occurs on the hottest days of the year," notes Neil Ruddy, former city administrator of Carlisle, Iowa, highlighting the problematic synchronization of AI infrastructure needs with natural water scarcity.

Towards Transparency and Accountability

The research revealing AI's water footprint has emerged largely through independent academic investigation rather than corporate disclosure. Ren's pioneering work required reverse-engineering consumption patterns from limited public data and corporate environmental reports that often exclude key details about AI operations.

"Most people are not aware of the resource usage underlying ChatGPT," Ren observes. "If you're not aware of the resource usage, then there's no way that we can help conserve the resources." This awareness gap reflects broader patterns of environmental externalization, where the resource costs of digital services remain invisible to end users.

Recent regulatory developments suggest this transparency gap may begin closing. The European Union's AI Act requires high-risk AI systems to report energy consumption and resource use, while Massachusetts Senator Edward Markey has introduced federal legislation mandating environmental impact assessments for AI systems. However, these requirements remain largely aspirational, with implementation timelines extending years into the future.

Some companies have begun voluntary disclosure following public pressure. Google became the first major technology company to publish facility-level water usage data for all its data centers after losing a legal battle with The Oregonian newspaper over records disclosure. This precedent may encourage similar transparency from other companies, though comprehensive reporting standards remain absent.

The Individual in the System

As Sarah finished her psychology paper that August morning, reviewing ChatGPT's suggestions one final time, she remained unaware of the water that had evaporated in service of her academic success. Her experience reflects millions of daily interactions with AI systems that appear effortless and costless to users while imposing hidden environmental burdens on distant communities.

The mismatch between user experience and environmental reality raises fundamental questions about how society allocates the costs and benefits of technological progress. Sarah benefited immediately from AI assistance that helped her craft a stronger academic argument about environmental stress and climate anxiety. Yet communities like West Des Moines bear the water consumption costs that enable these individual benefits, creating a classic case of externalized environmental impacts.
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