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An Analysis of Artificial Intelligence Water 

Consumption 
The source explores the deceptive complexity surrounding the true extent of AI data center 

water use, highlighting the dramatic difference between industry claims of minimal water per 

query and projections for staggering annual consumption. This discrepancy stems from the 

challenge of accurately calculating resource consumption, as industry figures, like Sam Altman's 

small measurement, often exclude significant factors such as the intensive water use required 

for training AI models and the substantial water footprint associated with electricity 

generation from power plants that supply the data centers. The speaker clarifies that water use 

for cooling is essential for optimal chip performance, often relying on municipal water, and 

emphasizes that location matters greatly because water is a locally limited resource. Ultimately, 

the resource analysis is deemed complex and easily manipulated, especially when compared to 

other massive industrial uses, like the water required for corn ethanol production. 

Executive Summary 

The discourse surrounding the water consumption of Artificial Intelligence (AI) is characterized 

by complexity and conflicting data, making it susceptible to misrepresentation. At one extreme, 

OpenAI's Sam Altman suggests a single ChatGPT query uses a negligible amount of water—

approximately 1/15th of a teaspoon. At the other, a Morgan Stanley projection forecasts that 

annual water use for AI data centers could reach a trillion liters by 2028. Both figures can be 

considered factually true yet are derived from vastly different accounting methodologies, 

highlighting a fundamental issue: a lack of transparency from AI companies and a public 

misunderstanding of resource analysis. 

The significant discrepancy arises from what is included in the calculation. Low-end estimates 

typically focus solely on the marginal water used during a single user query. In contrast, high-

end, comprehensive analyses account for the entire life cycle of the AI system. This includes the 

direct water used for cooling data centers, the immense indirect water footprint of model 

training—which can account for 50% of total resource use—and the water required by 

thermoelectric power plants to generate the vast amounts of electricity AI consumes. 

Crucially, the raw volume of water is only part of the story. The type of water (e.g., treated 

municipal drinking water vs. untreated river water) and the geographical location of its use are 

often more critical factors. Water is a locally limited resource, and a data center in a water-scarce 

region has a profoundly different impact than one in a water-plentiful area. 

When placed in a broader context, AI's projected water usage, while significant, is dwarfed by 

other sectors. In the United States, corn production for ethanol fuel alone consumes nearly 80 

times more water annually than all the world's AI servers combined. The analysis concludes that 

while localized water shortages driven by AI are a valid concern, the more significant and 

systemic risks posed by the industry's expansion are its staggering power demand—which 

threatens carbon budgets and energy prices—and the potential economic instability of a massive 

investment bubble built on potentially overhyped promises. 
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The Core Discrepancy in Water Use Reporting 

The wide variance in reported figures for AI water consumption stems from deliberate choices 

about what to include or exclude in the analysis. This lack of a standardized methodology, 

coupled with corporate secrecy, allows for the proliferation of numbers that can be 

simultaneously technically correct and profoundly misleading. 

Low-End Estimates: The "Query-Only" View 

Low-end figures, such as Sam Altman's claim of approximately 0.000085 gallons (1/15th of a 

teaspoon) per query, are criticized for their narrow scope. This perspective is considered 

deceptive for two primary reasons: 

1. Exclusion of Background Processes: A single question posed by a user can trigger 

multiple internal queries as the AI model "reasons," evaluates responses, and runs follow-

ups to generate a final answer. This hidden workload multiplies the actual computational 

effort and resource use per user interaction. 

2. Omission of the AI Life Cycle: The most significant flaw in this accounting is the 

complete exclusion of the resource-intensive processes required for the AI system to exist 

in the first place. The figure isolates the final step of a consumer query from the 

foundational activities of model training, electricity generation, and hardware 

manufacturing. 

High-End Projections: The "Life Cycle" View 

Conversely, high-end projections, like Morgan Stanley's forecast of one trillion liters by 2028, 

adopt a comprehensive life cycle assessment. This approach attempts to allocate the total 

resource cost of the entire AI ecosystem across its outputs. This includes not only the water used 

directly by the data center but also the vast indirect water consumption associated with its energy 

supply and foundational development. The difficulty and subjectivity in accurately attributing 

these shared costs are why figures can vary so widely, even among good-faith analyses. 

A Comprehensive Breakdown of AI's Water Footprint 

AI's water footprint is a multi-faceted issue, comprising direct consumption for operations and 

several layers of indirect consumption embedded in its supply chain and infrastructure. 

Direct Use: Data Center Cooling 

The primary direct use of water in AI is for cooling the powerful computer chips (GPUs) that 

perform the calculations. 

• Method: Many facilities use evaporative cooling, a process that dissipates heat by 

turning clean water into water vapor. This water is effectively removed from the local 

watershed. 

• Source: Data centers often rely on fresh municipal water—the same treated, potable 

water supplied to homes and businesses. This places a direct strain on public water 

infrastructure. 
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• Waste: As water evaporates, dissolved minerals become concentrated. This mineral-rich 

water, which can be acidic, must be periodically flushed ("blown out") and sent for 

treatment. 

Indirect Use: AI Model Training 

The creation of large AI models is an enormously resource-intensive process that precedes any 

user interaction. 

• Process: Training involves running massive clusters of GPUs continuously for weeks or 

even months, consuming immense quantities of electricity and, consequently, the water 

needed for cooling and power generation. 

• Scale: According to estimates from the University of California, the training phase can 

account for approximately 50% of an AI model's total resource use. 

• Accounting Challenge: Because OpenAI and its competitors do not release data, it is 

impossible for outside analysts to accurately amortize the "sunk cost" of training across 

the billions of queries a model will eventually serve. This opacity allows companies to 

easily omit the largest portion of their resource footprint from public-facing metrics. 

Indirect Use: Electricity Generation 

AI data centers are voracious consumers of electricity, and a significant portion of that power is 

generated by thermoelectric power plants that are themselves heavy water users. 

• Mechanism: Coal, natural gas, and nuclear power plants generate heat to create steam, 

which drives turbines. This steam must then be cooled and re-condensed to water, a 

process that uses massive volumes of cooling water. 

• Magnitude: The U.S. Geological Survey reports that electricity generation accounts for 

40% of all freshwater withdrawals in the United States. 

• Caveats: This type of water use is distinct from data center cooling. 

o It is typically withdrawn directly from rivers, lakes, or the ocean, not from 

municipal systems. 

o Most of the water (97-98%) is returned to the source, though the 2-3% lost to 

evaporation is still a substantial volume. 

o The returned water is warmer, and this "waste heat" acts as a pollutant that can 

have tremendous negative effects on aquatic ecosystems. 

Other Components: Chip Manufacturing 

The production of the specialized hardware that powers AI, such as Nvidia GPUs, represents 

another component of the water footprint. This process requires a relatively small volume of 

"ultra-pure water," which is highly distilled and requires far more energy to produce than 

standard drinking water. 
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The Critical Context of Water Consumption 

A simple volumetric measurement of water use is insufficient. A meaningful analysis requires 

understanding the context, primarily the type of water being used and the hydrological conditions 

of the location where it is being used. 

The "What Kind of Water?" Question 

Different types of water have different costs, infrastructure requirements, and environmental 

implications. Treating them as interchangeable is a fundamental error in resource analysis. 

Water Type Source Role in AI Ecosystem Key Characteristics 

Municipal 

Water 

Public water 

treatment plants 

Direct cooling for 

some data centers 

Potable (drinkable); requires costly 

treatment and distribution infrastructure. 

Non-Potable 

Water 

Sewage 

treatment plants 
Alternative for cooling 

Recycled water not suitable for 

drinking; can reduce strain on fresh 

water supplies. 

Industrial 

Water 

Rivers, lakes, 

oceans 

Cooling thermoelectric 

power plants 

Untreated; withdrawn and returned in 

massive volumes. Waste heat is a major 

byproduct. 

Ultra-Pure 

Water 

Specialized 

distillation 

Manufacturing of 

semiconductor chips 

Extremely energy-intensive to produce; 

required in small but critical quantities. 

The "Where Does it Matter?" Question 

Water is not a globally fungible commodity like electricity; it is a locally constrained resource. 

• Hydrological Budget: Every region has a finite amount of water that can be sustainably 

withdrawn from aquifers, rivers, and lakes. Adding a major new industrial user can push 

a region beyond this budget. 

• Location Sensitivity: A water-cooled data center built in a desert environment like 

Tucson is described as "very dumb," as it places immense strain on a severely limited 

resource. The same facility in the water-rich Pacific Northwest would have a much 

smaller relative impact. 

• Watershed Competition: Even if a data center uses non-municipal water from a lake, it 

is still drawing from the same finite watershed that supplies households and ecosystems, 

creating competition for a shared resource. 

Comparative Analysis and Overarching Concerns 

While AI's water use is a growing concern, it is essential to place it in the context of existing 

water consumption and to identify the industry's most pressing systemic risks. 

AI vs. Other Water Uses 

When compared to established industrial and agricultural sectors, AI's current and projected 

water footprint is relatively small. 
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• Corn for Ethanol: U.S. corn production requires an estimated 20 trillion gallons of 

water per year. With 40% of this crop being converted to ethanol, the water footprint of 

this single biofuel source is immense. American corn production alone uses nearly 80 

times more water than the estimated 260 billion gallons used by all the world's AI 

servers combined. 

• Lawn Irrigation: The practice of irrigating residential and commercial lawns accounts 

for trillions of gallons of high-quality municipal water use annually in the U.S. 

Prioritizing the Risks 

The analysis suggests that while water use warrants monitoring and regulation, particularly in 

stressed regions, it may not be the most critical environmental or economic threat posed by the 

current AI expansion. 

1. Power Demand: The projected increase in electricity demand is described as an "order 

of magnitude larger" problem relative to existing infrastructure. This massive energy 

consumption directly threatens climate goals and is expected to impact consumer and 

industrial electricity prices significantly. 

2. The Economic Bubble: The most significant expressed concern is the potential for a 

massive economic bubble. Companies like Microsoft, Google, and Amazon are 

collectively spending over $100 billion per year on new data centers, betting a substantial 

portion of the economy on a vision of AI's immediate, transformative potential that may 

not materialize as quickly as advertised. A slowdown or failure to meet these lofty 

expectations could trigger a "bubble popping," with severe economic consequences 

stemming from the misallocation of capital. 
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