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Core thesis

Compute should become aware of the regional water systems that support it. Low-priority
workloads can be priced, delayed, shifted, or offset based on verified local scarcity, while
critical workloads remain prioritized.

Prepared as an early-stage concept document for public discussion, partner discovery, and future technical
development.
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Executive Summary

Artificial intelligence and large-scale computation are often described as cloud-based, but the
cloud is physical infrastructure. Data centers occupy land, draw power, generate heat, and
require cooling. Depending on climate, cooling design, grid mix, and site constraints, this
infrastructure can also interact with local water systems.

Water is not a globally interchangeable commodity. A gallon of reclaimed industrial water in a
wet basin is not equivalent to a gallon of potable water in a drought-stressed region. Water value
depends on location, quality, availability, timing, legal rights, and community need. Yet most
digital systems currently lack a transparent way to account for that physical context.

This white paper proposes a Water-Aware Compute Protocol (WACP): a standards-oriented
accounting and coordination layer that maps compute workloads to verified regional water
impact. The protocol is not designed to privatize water, tokenize human access, or create a
speculative water coin. Instead, it is designed to make water use visible, auditable, locally
contextualized, and actionable for compute infrastructure operators, municipalities, utilities,
regulators, and public-interest stakeholders.

The proposed protocol combines verified metering, regional scarcity scoring, tokenized water
credits, workload priority classification, and retirement-based offset accounting. It gives
infrastructure operators a way to ask: Where is this workload running? What water system
supports it? Is the region under stress? Can the job wait? Should the workload be shifted? Has any
required offset been verified and retired?

The result is a practical framework for water accountability in the machine age: one where
compute can be routed, delayed, priced, offset, or prioritized according to local water conditions
and social value.
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1. Context: compute is physical

Modern compute infrastructure is expanding rapidly as artificial intelligence, automation,
simulation, and real-time analytics become foundational to business and public systems. These
workloads appear digital to users, but they depend on physical infrastructure that must be
powered, cooled, maintained, and connected to local resource systems.

Data centers generate heat and must be cooled to operate reliably. Cooling strategy is a trade-off
among electricity, water, climate conditions, operating cost, and resilience. In some facilities,
water is used directly for evaporative cooling or indirectly through power generation and
thermal management. In other cases, operators may choose air cooling, dry coolers, liquid
cooling, or hybrid systems to reduce direct water use, often trading water savings against energy
demand.

This creates a governance gap. Compute can be scheduled and priced in milliseconds, while water
systems are governed through utilities, permits, infrastructure constraints, watershed realities,
and long-term public planning. The speed of digital demand is colliding with the slower, local
nature of physical resource management.

2. Problem statement

The current digital economy lacks a common, transparent mechanism to account for water
impact at the workload level. Organizations may report annual water withdrawals or
replenishment goals, but those reports are not usually connected to specific workloads, local
scarcity conditions, priority of use, or time-sensitive public water constraints.

This leads to four practical problems. First, water impact is usually aggregated at a facility or
corporate level, making it difficult to connect resource use to specific compute behaviors. Second,
water offsets and conservation claims can be difficult to verify or compare across regions. Third,
low-priority workloads are typically treated the same as high-priority workloads from a resource-
accounting perspective. Fourth, community impacts are local, but cloud workload decisions are
often global and automated.

A water-aware compute system would not eliminate the need for utilities, permits, regulation, or
public infrastructure planning. It would create a machine-readable accountability layer that
helps those systems interact with compute operations more transparently.

3. Existing landscape

Pieces of this idea already exist. Water rights, water credits, and environmental resource credits
are being discussed in the context of tokenization and real-world assets. Blockchain-based water
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trading pilots have explored how distributed ledgers and smart contracts can improve
transparency, settlement, and access in water markets. Academic work has also proposed
blockchain frameworks for agricultural water-rights trading.

Water price benchmarks also exist in limited contexts, showing that markets can create pricing
signals for water access and scarcity. However, existing work is generally focused on water
rights, water trading, conservation credits, or water infrastructure finance. It is not yet centered
on compute workloads as the demand signal.

The white space is not simply a water token. The white space is a compute-linked water
accountability protocol: a way to connect digital workload decisions to verified local water
conditions.

4. Proposed solution: Water-Aware Compute Protocol

The Water-Aware Compute Protocol is a proposed coordination layer for recording, scoring, and
responding to the water impact of compute workloads. It is designed to be modular: usable by
data center operators, cloud providers, utilities, regulators, research institutions, and public-
interest groups without requiring every actor to adopt the same blockchain, cloud provider, or
legal regime.

The protocol has five objectives: make water impact visible; prevent double-counting of credits
and offsets; connect workload decisions to regional scarcity; preserve priority for high-social-
value workloads; and create auditable records that can be inspected by regulators, utilities,
customers, and communities.

The protocol should be infrastructure-neutral. It can support public blockchains, permissioned
ledgers, utility-run registries, or hybrid architectures. The core requirement is not
decentralization for its own sake. The core requirement is verifiable, tamper-resistant accounting
across multiple parties who may not fully trust one another.

Design principles

Principle Meaning

Local first Water impact must be tied to basin, region, utility,
and time window - not treated as globally
interchangeable.

Verified, not assumed Credits and usage records should be backed by
meters, utilities, audits, or trusted verification
authorities.

Human access first The protocol must not tokenize or restrict basic

human access to drinking water and sanitation.

No double-counting A credit can only be claimed once; retirement must
be auditable.

Priority-aware Critical workloads should be treated differently
from low-priority or delay-tolerant workloads.
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Open enough to audit Communities and regulators need meaningful
transparency, even when commercial details
remain private.

5. Token and credit model

A Water Credit in this framework is not a claim to own all water and not a right to deprive
communities of access. It is a structured record representing a verified amount of local water
capacity, conservation, reuse, replenishment, or avoided withdrawal within a specific context.

The most important design choice is that the token or credit is semi-fungible rather than
universally fungible. One unit can equal a standardized volume, but each unit must carry context.
Location, quality, time window, source, verifier, and use restrictions are essential metadata, not
optional notes.

Attribute Example
Volume 1,000 gallons or 1 acre-foot
Basin / location Muskingum watershed, Phoenix AMA, Murray-

Darling sub-basin

Water type Potable, reclaimed, non-potable industrial,
stormwater, conserved allocation

Quality class Drinking quality, irrigation grade, cooling-loop
eligible, restricted reuse

Time window July 2026, drought-season block, 24-hour peak
period
Verifier Utility, sensor network, auditor, water authority,

approved oracle

Status Issued, active, transferred, retired, expired,
disputed

Example credit: 1,000 gal | reclaimed | non-potable | Canton region | July 2026 | verified by
utility meter | retired against compute cooling impact

6. System architecture

A practical Water-Aware Compute Protocol can be built as six layers. Each layer can be
implemented independently, allowing a pilot to start with a simple registry and become more
automated over time.

1. Metering layer: Collects water withdrawal, reuse, discharge, and conservation data from
utilities, facilities, sensors, and audits.

2. Verification layer: Validates data quality and converts raw records into approved claims or
credits.
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3. Registry layer: Stores issued credits, ownership/assignment, transfer history, and retirement
status.

4. Workload layer: Classifies compute jobs by delay tolerance, social value, customer
requirements, and region.

5. Scoring layer: Applies water stress, quality, time, and priority multipliers to estimate adjusted
impact.

6. Reporting layer: Produces auditable records for customers, utilities, regulators, and
communities.

7. Scarcity multiplier and workload priority

The protocol does not require one universal formula. Different jurisdictions and pilots can define
their own approved scoring models. However, the general structure should capture the
difference between raw water use and context-adjusted water impact.

Illustrative adjusted impact formula

Adjusted Water Impact = Base Water Use x Regional Stress x Quality Factor x
Time Factor x Priority Adjustment

A low-priority workload in a water-stressed region during a drought window could carry a higher
adjusted impact than the same workload in a water-abundant region using reclaimed water. A
critical medical or emergency workload might receive priority routing while still being recorded
for transparency.

8. Use cases

The protocol is useful wherever compute demand, public infrastructure, and water constraints
intersect.

Use case Protocol benefit

Al workload routing Delay-tolerant tasks can be routed to regions with
lower water stress or lower adjusted impact.

Data center siting and permitting Operators can present transparent water-capacity
plans to utilities and communities.

Reclaimed water markets Facilities that reuse or avoid freshwater
withdrawals can generate verified credits.

Customer reporting Cloud customers can select water-aware regions or
receive water-impact reports for workloads.

Municipal planning Utilities can evaluate peak water capacity risk from
new compute infrastructure.

Research prioritization Critical research workloads can be separated from
entertainment or low-urgency workloads.
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9. Governance, ethics, and safeguards

Water is not merely another commodity. It is a public-health necessity, an ecological resource, an
agricultural input, and a community asset. Any water-linked digital protocol must be designed
with safeguards that prevent speculation from overrunning public interest.

The protocol should reject any design that converts basic human water access into a speculative
asset. It should focus on industrial water accounting, reclaimed water, conservation, avoided
withdrawals, infrastructure finance, and transparent reporting. Governance should include
utilities, regulators, affected communities, technical auditors, and environmental stakeholders.

The most important ethical rule is simple: the protocol should make consumption accountable,
not make survival tradable.

10. Development roadmap

The concept can be developed in phases, beginning with thought leadership and simple
measurement before moving into live infrastructure or financialized credits.

Phase Goal

Phase 0: Public concept Publish manifesto, white paper, infographic, and
problem framing.

Phase 1: Prototype model Build a spreadsheet or web dashboard for
workload scoring and regional water factors.

Phase 2: Pilot registry Track a small set of verified reclaimed-water or
avoided-withdrawal credits.

Phase 3: Workload integration Connect sample compute jobs to scoring and
reporting logic.
Phase 4: Governance pilot Invite utility, municipal, technical, and

environmental stakeholders.

Phase 5: Standardization Develop open schemas, audit methods, APIs, and
partner integrations.

11. Conclusion

Al infrastructure is becoming one of the defining systems of the modern economy. If that
infrastructure is to scale responsibly, it must become more aware of the physical systems that
support it. Electricity, land, heat, water, and community capacity cannot remain hidden beneath
the language of the cloud.

The Water-Aware Compute Protocol is a proposal for making one of those hidden layers visible. It
does not require stopping Al It requires better accounting, better routing, better verification, and
better prioritization.
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The next generation of intelligent systems should not treat every workload as equal and every
resource as invisible. The future of compute should be fast, powerful, creative, and accountable.
It should understand the water beneath it.
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governance.
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