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SECTION 1 

Executive Summary 

Directing stormwater into ground is essential to reduce runoff, mitigate flooding, and replenish groundwater 

resources, yet the performance of infiltration systems designed to achieve these outcomes is rarely measured or 

recorded. Instead, it is typically inferred from design estimates, modeling projections, or periodic inspections. 

Water management authorities carefully measure withdrawals from rivers, reservoirs, and aquifers, but not what we 

put back. This measurement gap creates a fundamental weakness in water management, impairing stormwater 

credit markets, groundwater sustainability planning, and informed infrastructure investment decisions. 

Without consistent, verified data on how much stormwater is entering the subsurface through infiltration 

infrastructure, communities, regulators, and investors cannot reliably evaluate whether infrastructure investments 

are delivering their intended hydrologic outcomes. As investment in water infrastructure continues to grow, these 

stakeholders increasingly demand evidence that projects produce measurable results. 

HydroCoin delivers this evidence through a standardized system for measuring, verifying, and recording stormwater 

infiltration performance. Through a combination of physical monitoring infrastructure, independent professional 

verification, and permanent digital recordkeeping, HydroCoin transforms infiltration performance data into verified, 

auditable units of account. 

 

CORE STANDARD 

Each HydroCoin represents one verified gallon of stormwater infiltrated into the subsurface — issued only after 
physical infiltration has been measured, reviewed by a licensed engineer, and attested by an independent CPA. No 
tokens are created prior to verification. No credits are issued based on modeled estimates or design capacity alone. 

 

The system is designed to support emerging water performance markets, regulatory compliance programs, and 

infrastructure investment frameworks by providing a transparent and consistent standard for documenting verified 

stormwater infiltration outcomes. 

 

VERSION 1.0 ESTABLISHES THE INITIAL PUBLIC FRAMEWORK FOR HYDROCOIN. FUTURE UPDATES MAY 
REFINE TECHNICAL, LEGAL, MARKET, AND IMPLEMENTATION DETAILS BASED ON PILOT DEPLOYMENTS, 
STAKEHOLDER FEEDBACK, AND REGULATORY DEVELOPMENTS. 
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SECTION 2 

2.0  The Problem — The Measurement Gap in Water Management 

2.1  We Measure What We Take Out, But Not What We Put Back 

Water management has traditionally focused on measuring extraction: how much water is pumped from aquifers, 

drawn from rivers, or consumed by utilities. These measurements are well established because they directly 

correspond to billing, allocation, and regulatory compliance. 

By contrast, water that enters the ground through infiltration, percolation, or engineered recharge systems is rarely 

measured with the same rigor. Stormwater systems, retention basins, permeable surfaces, and dedicated recharge 

infrastructure produce real environmental benefits, yet their performance is typically estimated rather than directly 

measured. 

 

The water we extract is documented gallon by gallon. The water we return through infiltration infrastructure is, at best, 
estimated. 

 

2.2  The Science Exists, But the System Does Not 

Stormwater infiltration is governed by well-understood hydrologic principles. Soil permeability, rainfall intensity, 

evapotranspiration rates, surface conditions, and subsurface geology determine how much water enters the ground 

at any given site. 

Measurement methods for infiltration performance include direct sensor monitoring of subsurface water levels, 

correlation with rainfall and evapotranspiration data, and site-specific engineering analysis based on known soil and 

basin characteristics. These methods have been applied in hydrology and geotechnical engineering for decades. 

The challenge is not a lack of science. It is the absence of a consistent system for applying these methods at scale, 

documenting the results, and making verified infiltration performance data available in a standardized form. 

2.3  Why This Gap Matters 

Without reliable infiltration performance data, stormwater infrastructure investment decisions are made on 

assumptions. Municipalities approve projects based on design capacity. Regulators issue credits based on modeled 

estimates. Investors evaluate returns based on projections rather than measured outcomes. 

This produces several problems: 

• Performance cannot be compared across projects or jurisdictions. 

• Regulatory programs lack consistent, auditable evidence of compliance. 

• Infrastructure investors cannot verify whether systems are delivering as expected. 

• Groundwater sustainability programs cannot accurately account for infiltration contributions. 

These problems are not theoretical. They are already creating friction in stormwater credit markets, groundwater 

sustainability planning, and infrastructure investment decisions. 

2.4  Lessons from Other Environmental Markets 

Other environmental credit systems have faced similar measurement challenges, and their experiences offer useful 

guidance. 

The voluntary carbon market expanded rapidly during 2019–2021 but experienced a sharp decline in trading volume 

and market confidence when the quality and verifiability of carbon offsets came under scrutiny. Credits based on 

modeled estimates, inconsistent methodologies, and insufficient verification contributed to market instability. 

In contrast, wetland mitigation banking developed under agency-driven regulatory frameworks that required direct 

measurement and site-specific performance documentation from the outset. While more conservative in scale, 

these markets have maintained greater credibility because credits are tied to verified environmental outcomes. 
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The key lesson for water performance is clear: measurement and verification infrastructure must be established before 
large-scale credit markets emerge. Systems that issue credits based on verified, measured outcomes build the 
foundation for durable and credible markets. 

SECTION 3 

3.0  The Solution 

3.1  Building an Ecosystem for Verified Water Outcomes 

Producing positive environmental outcomes at scale requires infrastructure capable of measuring, verifying, and 

recording stormwater infiltration performance in a consistent and auditable form. As infiltration systems expand 

across cities and watersheds, outcome-based management depends on the ability to document how much 

stormwater is actually entering the subsurface through operating infrastructure. 

A functional water performance system therefore requires three core components: 

 

Quantification Verification Recording 

Direct quantification of stormwater 
entering the subsurface through 
physical monitoring of operating 
infiltration infrastructure. 

Independent confirmation that 
measurement methods and results 
meet defined performance 
standards. 

Secure and consistent 
documentation of verified outcomes 
so performance can be compared 
across projects and jurisdictions. 

 

Together, these elements form the MRV framework described in Section 5. When measurement, verification, and 

recording operate within a common system, infiltration performance can be documented in a way that supports both 

regulatory oversight and emerging performance-based markets. 

3.2  HydroCoin: One Coin, One Gallon, One Standard 

A verified water performance system requires a standardized unit capable of representing environmental outcomes 

in a consistent and comparable form. Within the HydroCoin framework, this unit is defined as: 

 

THE STANDARD UNIT 

1 HydroCoin = 1 verified gallon of stormwater infiltrated. Infiltration — defined as the physical entry of stormwater into 
the subsurface — is the measured result on which HydroCoin issuance is based. This infiltrated water contributes to 
groundwater recharge under appropriate hydrogeologic conditions. The HydroCoin system records the measured 
infiltration result itself, consistent with established stormwater accounting frameworks. See Section 5.2 for the full 
technical boundary definition. 

 

Each HydroCoin represents water that has been physically measured entering the subsurface and verified through 

the MRV framework. The unit does not represent modeled projections, design capacity, or theoretical infiltration 

potential. It reflects measured environmental performance produced by operating infrastructure. 

By tying the unit directly to a physical quantity of infiltrated water, HydroCoins establish a consistent accounting 

standard that can be applied across projects and geographies. A HydroCoin issued for verified infiltration in one 

location follows the same measurement standard as one issued in another, enabling comparison of performance 

across jurisdictions. 

Standardization of the performance unit enables the development of broader water performance markets. When 

infiltration outcomes are measured using a common unit, verified credits can be recorded, aggregated, and 

transacted in a manner similar to other performance-based environmental credits. 

3.3  Verification First, Market Second 
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The integrity of any performance-based environmental credit depends on the credibility of its verification process. 

Within the HydroCoin system, credits are issued only after infiltration performance has been measured, 

independently verified, and formally recorded. 

HydroCoin operates within a complete MRV system rather than as a registry that only records reported outcomes 

or model-based estimates. Each record follows a strict sequence: 

 

MEASUREMENT 
Sensors and site monitoring systems quantify stormwater infiltration volumes based on 
operating infrastructure and site-specific hydrologic conditions. 

VERIFICATION 
Engineering review confirms that measurement methods, datasets, and analytical approaches 
meet defined performance standards. Independent CPA attestation confirms accounting 
integrity. 

RECORDING 
Verified outcomes are documented within a secure registry, establishing a permanent record of 
the project site, verification period, supporting datasets, and issued HydroCoins. 

 

This structure distinguishes HydroCoin from speculative token systems. The token is not created in anticipation of 
value or market demand; it is generated only as the documented result of verified infiltration performance. 

3.4  HydroCoin Infrastructure Deployment and Market Formation 

The HydroCoin ecosystem begins with the deployment of infiltration infrastructure that captures stormwater and 

directs it into the subsurface, where it contributes to groundwater recharge and aquifer replenishment. 

Each operating installation generates measurable infiltration performance based on site conditions, infrastructure 

design, and local hydrology. When that performance is measured and verified through the MRV framework, it 

produces HydroCoins representing the verified gallons of stormwater infiltrated at the project site. 

This structure also introduces a new financial signal that can encourage further infrastructure deployment. As 

organizations seeking verified water credits — such as municipalities, water agencies, and ESG-focused investors 

— participate in the ecosystem, demand for verified infiltration performance can support additional infrastructure 

investment. 

Infrastructure deployment and performance verification form a reinforcing cycle: additional projects generate new 

verified infiltration credits, which expand the pool of HydroCoins and increase the availability of performance data 

across regions. 
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SECTION 4 

4.0  Technical Basis for Infiltration Measurement 

4.1  Hydrologic Methods for Quantifying Infiltration 

The HydroCoin framework integrates hydrologic measurements, environmental datasets, and site-specific 

engineering analyses to quantify the volume of captured stormwater that infiltrates the subsurface. At its core, 

infiltration estimation is based on a water balance approach, which accounts for the movement of water through a 

defined drainage area. 

Stormwater captured by infiltration infrastructure is evaluated using a combination of measured precipitation, site 

characteristics, and environmental loss factors to determine the volume of water entering the subsurface. Several 

datasets contribute to this calculation: 

Rainfall Data 

• Precipitation records obtained from local weather stations or regional rainfall datasets (NOAA, CIMIS) 
establish the total stormwater input available for infiltration. 

Evapotranspiration (ET) 

• Losses due to evaporation and plant transpiration are incorporated using regional evapotranspiration 
datasets and established hydrologic models. 

Site Geometry and Drainage Area 

• The physical characteristics of the contributing catchment area — including surface area, slope, and 
drainage configuration — define the volume of stormwater directed to the infiltration system. 

Soil and Subsurface Conditions 

• Soil permeability, infiltration capacity, and underlying geologic conditions influence the rate at which 
stormwater moves through the soil profile and enters the subsurface. 

 

Together, these inputs allow engineers to estimate infiltration volume using well-established hydrologic modeling 

techniques and monitoring data. Conservative assumptions are applied to ensure that infiltration estimates reflect 

defensible, measured outcomes rather than theoretical system capacity. 

Within the HydroCoin system, these hydrologic calculations form the technical basis for performance measurement. 

The resulting infiltration estimates serve as the input for the MRV framework described in Section 5, where datasets, 

assumptions, and analytical methods undergo independent review before HydroCoins can be issued. 

 

 

 

 

 

 

 

 

 

STORMWATER / SURFACE WATER INPUTS • Rainfall 
datasets  • Drainage area geometry  • Surface 

characteristics 

▼ 
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INFILTRATION INFRASTRUCTURE • Recharge basins  • 
Subsurface systems  • Distributed infiltration technology 

▼ 

HYDROLOGIC ADJUSTMENTS • Evapotranspiration (ET)  
• Soil infiltration capacity  • Subsurface hydraulic conditions 

▼ 

ESTIMATED INFILTRATION VOLUME ENTERING THE 
SUBSURFACE 

▼ 

MRV FRAMEWORK — Measure → Report → Verify → 
Record → HydroCoin Issuance 

Figure 1. Hydrologic factors used to estimate groundwater infiltration volume generated by infrastructure. Rainfall inputs, site 
characteristics, and environmental loss factors are evaluated to estimate the volume of water entering the subsurface before 
results enter the MRV framework for verification and HydroCoin issuance. 

SECTION 5 

5.0  MRV Framework 

5.1  HydroCoin System Overview 

HydroCoin is an environmental measurement and accounting system designed to record verified stormwater 

infiltration results occurring within engineered infiltration infrastructure. The system combines physical 

infrastructure, measurement technologies, professional verification, and blockchain-based recordkeeping to create 

standardized accounting units for stormwater infiltration. 

The HydroCoin ecosystem consists of three functional layers: 

Physical Infrastructure 

• Infiltration systems installed at participating sites. 

• Stormwater capture, retention, and subsurface infiltration infrastructure. 

• Monitoring equipment including water level sensors, soil moisture sensors, and environmental data feeds. 

Measurement and Verification Infrastructure 

• Continuous monitoring of site conditions and stormwater infiltration volumes. 

• Engineering review of infiltration calculations and system performance. 

• Independent CPA attestation to confirm accounting integrity and prevent double counting. 

Digital Accounting Layer 

• Issuance of HydroCoins representing verified infiltration performance. 

• On-chain recording of verification fingerprints and issuance results. 

• Transparent distribution and retirement of HydroCoins within the ecosystem. 

 

HydroCoin tokens are issued only after verified physical infiltration results have occurred. The digital token functions 
as a standardized accounting unit for environmental performance rather than as a financial instrument created 
independently of physical outcomes. 

5.2  Hydrologic System Boundary 

HydroCoin measures and verifies stormwater infiltration into the subsurface environment at participating sites. While 

infiltration contributes to groundwater recharge under appropriate hydrogeologic conditions, the HydroCoin system 

records the measured infiltration result itself rather than attempting to directly measure aquifer recharge volumes, 

which occur over longer temporal and spatial scales. 
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Technical Note — Infiltration and Groundwater Recharge: 

Infiltration is the physical entry of stormwater into the subsurface at the point of the infrastructure. Groundwater 
recharge is the downstream hydrologic outcome — water that ultimately reaches the water table. HydroCoin issuance 
is based on the measured infiltration result, which is what can be directly quantified at the site level. This infiltrated 
water contributes to groundwater recharge, but the two are distinct processes. This approach aligns with established 
stormwater accounting frameworks used in municipal stormwater management and groundwater sustainability 
programs. 

 

HydroCoin operates on a measurement-first architecture. Every token originates from a physically measured 

volume of stormwater entering the subsurface. To ensure that these measurements are credible and independently 

auditable, the system establishes a chain of custody for infiltration data through five sequential controls: 

 

THE VERIFICATION CHAIN 

Measure  →  Report  →  Verify  →  Record  →  Retire 

 

Each step enforces a distinct form of validation. Measurement confirms the physical infiltration result, reporting 

standardizes the data, verification provides independent review, recording establishes cryptographic permanence, 

and retirement closes the lifecycle of the environmental claim. 

Together, these controls ensure that every HydroCoin can be traced to a real, measured infiltration result and cannot 

be duplicated, altered, or reused. 

5.3  MRV Lifecycle 

5.3.1  Measurement (M) — Defining Physical Performance 

The system measures real stormwater entering the ground using calibrated field sensors, rainfall datasets (NOAA, 

CIMIS), and site-specific infiltration rates at active infiltration infrastructure. 

Measurement is continuous and site-specific. Design assumptions, modeled capacity, or theoretical infiltration rates 

are never counted as performance. Only stormwater physically measured entering the subsurface qualifies. 

To ensure accurate interpretation, measured data is supported by contextual documentation. GIS analysis defines 

contributing drainage areas, drone-based surveys establish basin geometry, and time-stamped site imagery 

corroborates ponding and drawdown results during infiltration cycles. 

 

 

 

5.3.2  Reporting (R) — Standardized Data Schemas 

Once measurements are collected, the data is structured into standardized reporting formats designed for 

deterministic reproducibility. 

Fixed decimal scales prevent floating-point drift, while UTC timestamps ensure consistent time references across 

systems. Deterministic sorting and canonical JSON structures ensure that identical inputs always produce identical 

outputs. 

Engineering reports, sensor logs, meteorological records, and site documentation are compiled into a verifiable 

data manifest. This standardized structure ensures that the complete record supporting each infiltration calculation 

can be reconstructed and reviewed at any time. 

5.3.3  Verification (V) — Independent Human Judgment 

All measured infiltration volumes undergo independent verification by both licensed engineers and certified public 

accountants. 
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Engineers review measurement methodology, instrumentation calibration, and physical plausibility within the 

hydrologic system. Accountants validate reported quantities, the reconciliation of records, and internal consistency. 

 

Both approvals are required before a HydroCoin can be issued. Neither reviewer can approve the record unilaterally. 
This dual-approval requirement is the most important control in the system. 

 

Engineering validation confirms the physical reality of the infiltration measurement, while financial validation 

confirms the integrity of the reported quantities. Verification is designed to be reproducible — independent reviewers 

working from the same information should arrive at the same result. 

5.3.4  Recording — Permanent, Non-Reusable Records 

Once verification is complete, the dataset is sealed using SHA-256 (Secure Hash Algorithm 256-bit) cryptographic 

fingerprinting and recorded on the XRP Ledger (XRPL). 

Each verified infiltration record is permanently linked to a specific site, time period, and measurement record. The 

fingerprint ensures that the underlying record cannot be altered without detection. Because every HydroCoin is 

permanently linked to a unique fingerprint, the same infiltration result cannot be reused or counted more than once. 

Without the fingerprinted record, no HydroCoin can exist. 

5.3.5  Retirement — Completing the Lifecycle 

When a HydroCoin is used for regulatory compliance, voluntary environmental retirement, or physical water delivery 

accounting, the token is permanently burned. The retirement result is recorded on-chain with a memo specifying 

the jurisdiction, purpose, and context of the retirement. While the token itself is destroyed, the fingerprinted record 

of the infiltration result remains permanently preserved. 

 

Measure  →  Report  →  Verify  →  Record  →  Retire 
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SECTION 6 

6.0  Two-Token Architecture 

The HydroCoin ecosystem uses two distinct digital record types on the XRP Ledger, each serving a different 

function. This design separates infrastructure ownership from verified water credit issuance, enabling clear 

accounting, transparent distribution, and structured participation. 

6.1  HydroCoin (HC) — The Verified Water Credit 

HydroCoin is the primary unit of account within the ecosystem. Each HydroCoin represents exactly one verified 

gallon of stormwater infiltrated into the ground. 

 

ISSUANCE PRINCIPLE 

1 HydroCoin = 1 Verified Gallon of Infiltrated Water. No pre-mints. No generation results. Every token traces to a 
verified physical infiltration result. 

 

HydroCoins can be held, transferred, traded on decentralized exchanges, or retired for compliance purposes. When 

a HydroCoin is retired (burned), it is permanently removed from circulation, reducing the number of active credits 

available within the system. 

 

Important Distinction — HydroCoin and Water Rights: 

HydroCoin does not represent ownership of water resources, groundwater rights, or entitlements to extract water. 
HydroCoin records a verified environmental performance measurement: the infiltration of stormwater into the 
subsurface at a specific site and time. The token functions as a digital accounting record of verified infiltration 
performance, not as a claim on groundwater resources or water allocations governed by water law. 

6.2  Multi-Purpose Tokens (MPTs) — Infrastructure Ownership Representation 

Each HydroCoin site is associated with a unique digital site object recorded on the XRP Ledger (using the XLS-20 

standard). This site object anchors the accounting and ownership structure associated with the physical 

infrastructure deployed at that location. 

Multi-Purpose Tokens (MPTs) function as digital participation units representing fractional ownership interests in 

the physical infrastructure deployed at a given site. Each site issues a fixed number of MPT units representing 

100% of the infrastructure ownership associated with that site. These units allow ownership interests to be divided 

among multiple participants based on their capital contribution to the project. 

MPTs enable fractional participation in infrastructure ownership without requiring investors to directly manage the 

physical system, engineering verification process, or operational monitoring activities. MPTs are divisible, allowing 

participation stakes as small as 0.01%. 

When HydroCoins are issued from a verified infiltration result at a given site, they are distributed to MPT holders in 

proportion to their ownership stake. Ownership transfers of MPTs represent changes in participation within the 

infrastructure project rather than changes in ownership of water resources. 

 

 

 

 

6.3  Token Comparison 
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Token Purpose Supply Issuance Transferable Retirement 

HydroCoin (HC) Verified water credit (1 
coin = 1 gallon) 

Variable — 
grows only as 
water is verified 

Issued after 
dual-approval 
verification 

Yes — tradeable on 
XRPL DEX 

Burned for 
compliance, ESG, or 
delivery 

MPT 
(Ownership) 

Fractional infrastructure 
ownership at a specific 
site 

Fixed — 100 
units per site 

Issued at site 
creation 

Yes — transferable 
between accredited 
investors 

Held or transferred — 
not burned 

6.4  Distribution Model 

When HydroCoins are issued from a verified infiltration result, distribution follows a defined structure: 

• A platform operational allocation (currently 20%) is reserved to fund engineering verification, CPA review, 
monitoring infrastructure, platform operations, and long-term system maintenance. 

• The remaining allocation is distributed proportionally to MPT holders of the site where infiltration was 
verified. 

This structure ensures that the platform is sustainably funded while the majority of verified water credits flow to the 

participants who invested in the physical infrastructure. 

 

The platform operational allocation may be adjusted by the platform governance framework as operational costs 
evolve. Any changes will be communicated to participants prior to implementation. 

6.5  Capital Expenditure and Infrastructure Ownership 

HydroCoin issuance is directly tied to the installation and operation of physical infiltration infrastructure at each 

participating site. Site development requires capital investment in two primary components: 

System Infrastructure 

• Infiltration systems and recharge basins. 

• Subsurface infiltration technology. 

• Site preparation, grading, and installation. 

Monitoring and MRV Infrastructure 

• Sensors measuring water levels, soil moisture, and environmental conditions. 

• Data collection systems and monitoring equipment. 

• Calibration, maintenance, and verification processes. 

Site owners and participating investors fund the capital expenditure required to install and maintain this 

infrastructure. Ownership interests in each site are determined based on the proportion of total capital contributed 

toward the project's development. 

HydroCoins are issued only after infiltration results have been measured and verified through the MRV pipeline. 

Once issued, HydroCoins are distributed to site participants in proportion to their ownership share of the 

infrastructure that produced the verified infiltration. 
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SECTION 7 

7.0  Token Issuance and Market Mechanics 

7.1  Verification-Gated Issuance 

HydroCoins are issued only after verified infiltration results have occurred. The HydroCoin system does not create 

tokens through presales, token generation results, or speculative issuance. Tokens enter circulation only after 

physical stormwater infiltration has been measured and independently verified through the MRV process. There are 

no pre-minted tokens, no insider allocations, and no issuance results independent of physical verification. 

Each issuance result requires the following sequence: 

Physical Measurement 

Sensor data, rainfall records, evapotranspiration calculations, and site measurements establish that infiltration has 

occurred. 

Engineering Verification 

A licensed engineer reviews the measurement data, validates the infiltration calculations, and confirms that 

infiltration meets the system's verification standards. 

CPA Attestation 

An independent CPA confirms that the verified infiltration result has not been previously recorded and that 

cumulative accounting records remain accurate. The CPA attestation verifies that the engineering approval has 

been properly recorded and that the issuance result does not create duplication within the cumulative site ledger. 

 

VERIFICATION-GATED ISSUANCE 

No token exists without: (1) physical measurement, (2) engineering approval, (3) CPA attestation. This is structural, 
not optional. 

7.2  Supply Dynamics 

Total HydroCoin supply is variable and grows only as new stormwater infiltration is verified. There is no maximum 

supply cap — supply is bounded by the physical reality of how much stormwater is being infiltrated, measured, and 

verified across all active sites. 

• Supply increases when verification batches are issued from active sites. 

• Supply decreases when tokens are retired for compliance, sustainability reporting, or delivery. 

• Net circulating supply reflects the real-time balance between verified production and market consumption. 

This mechanism prevents inflation without artificial scarcity. The supply curve is tied directly to the physical 

performance of the sites in the network. 

7.3  Market Mechanics 

HydroCoins are designed to be tradeable on the XRPL decentralized exchange (DEX). The XRPL DEX provides 

built-in order book functionality, enabling buyers and sellers to transact through standard market mechanisms 

without requiring centralized infrastructure. 

Early Market Dynamics 

Initial marketplace activity may include participants interested in acquiring verified water credits for future 

compliance, sustainability programs, or participation in the ecosystem. 

Compliance Demand 

As municipalities, Groundwater Sustainability Agencies (GSAs), utilities, and other regulated entities begin adopting 

verified water credits for regulatory compliance, demand shifts from early-stage participation to functional, recurring 

consumption. This transition is the long-term economic engine of the ecosystem. 

Marketplace Sequencing 
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• Phase 1: Closed pilot network with verified issuance and internal distribution. 

• Phase 2: XRPL DEX marketplace enabled for ecosystem participants. 

• Phase 3: As ecosystem participation expands, additional marketplaces may become available. 

7.4  Retirement Mechanisms 

HydroCoins can be permanently retired through three pathways: 

• Compliance retirement: Tokens retired to meet regulatory obligations (stormwater credits, GSA compliance, 
municipal offset requirements). 

• Voluntary retirement: Tokens retired for ESG reporting, corporate sustainability commitments, or voluntary 
water offset programs. 

• Delivery fulfillment: Tokens retired upon physical water delivery or transfer results tied to verified infiltration. 

Retired tokens are permanently removed from circulation. The retirement result is recorded on XRPL, creating an 

immutable audit trail of when, why, and by whom the credit was consumed. 

7.5  Demand Drivers for Verified Water Credits 

Growing water scarcity and regulatory requirements are increasing the need for verifiable stormwater accounting 

systems. Potential demand for verified infiltration credits may arise from several sources: 

• Groundwater Sustainability Agencies implementing compliance programs such as California's Sustainable 
Groundwater Management Act (SGMA). 

• Municipal stormwater management programs seeking measurable infiltration outcomes. 

• Corporate sustainability programs pursuing water neutrality commitments. 

• Infrastructure developers implementing stormwater mitigation requirements. 

• Environmental credit markets seeking standardized accounting for infiltration performance. 
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SECTION 8 

8.0  Technology Architecture 

8.1  Why XRPL 

The HydroCoin ecosystem is built on the XRP Ledger (XRPL) as its permanent production chain. XRPL was 

selected for four primary reasons: 

• Settlement speed: 3–5 second transaction finality, enabling real-time verification and issuance workflows. 

• Transaction cost: Approximately $0.0002 per transaction, making high-frequency verification results 
economically viable. 

• Built-in decentralized exchange: Native order book functionality for trading without third-party exchange 
infrastructure. 

• Native token standards: XLS-20 support for site objects and multi-purpose tokens without requiring custom 
smart contracts. 

XRPL provides the performance, cost structure, and native capabilities required for an environmental verification 

system that must process frequent, low-value transactions across many sites while maintaining full auditability. 

8.2  Data Integrity and Fingerprinting 

Every verification result in the HydroCoin ecosystem produces a cryptographic fingerprint — a unique digital 

signature derived from the complete data manifest of that result. This fingerprint serves as the tamper-evident seal 

that connects physical measurement to on-chain record. 

The fingerprinting process: 

• All input data for a verification result is assembled into a canonical data structure. 

• This data structure is normalized to ensure deterministic output — the same inputs will always produce the 
same fingerprint, regardless of when or where the calculation is performed. 

• A cryptographic hash is computed from the normalized data, producing a fixed-length fingerprint unique to 
that exact combination of inputs. 

• The fingerprint is recorded on XRPL as part of the issuance transaction, creating a permanent, public, and 
independently verifiable record. 

 

HOW FINGERPRINTING WORKS 

The system uses SHA-256 (Secure Hash Algorithm, 256-bit), a cryptographic standard published by NIST. SHA-256 
produces a unique 64-character string from any input data — if even a single byte of source data is changed, the 
resulting hash is completely different. Internal integrity: SHA-256 ensures verification data cannot be modified after 
approval without detection. External verification: The fingerprint is recorded on XRPL. Third-party auditors can 
independently verify any verification result by recomputing the hash from source data and comparing it to the on-chain 
record. 

8.3  Verification Workflow 

The verification workflow enforces a strict sequential process. No step can be bypassed, reordered, or self-

approved: 

• Step 1 — Data Ingestion: Sensor data, rainfall records, ET measurements, and site metadata are ingested 
into the platform. A fingerprint is computed and the verification result is created with PENDING status. 

• Step 2 — Engineering Review: A licensed engineer reviews the raw data, validates calculations against 
established tolerances, checks sensor calibration records, and either approves or rejects the result. If 
approved, the status moves to ENGINEER_APPROVED. 

• Step 3 — CPA Attestation: An independent CPA reviews the engineering approval, verifies cumulative 
totals against the site ledger to prevent double-counting, and provides a second sign-off. If approved, the 
status moves to VERIFIED. 

• Step 4 — Issuance Authorization: Once VERIFIED, the system authorizes the on-chain issuance 
transaction. HydroCoins are created on XRPL and distributed to MPT holders per the distribution model. 
The fingerprint is permanently locked. 
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No self-approval is permitted at any stage. The engineering verifier and CPA verifier must be different individuals. 
This separation of duties is structural, not policy-based — it is enforced by the platform architecture. 

8.4  Data Sources 

The HydroCoin MRV framework relies on multiple independent data sources to establish infiltration volumes: 

• Soil moisture sensors: Deployed at each site to measure subsurface water content changes over time. 

• Rainfall data: Sourced from NOAA GHCN weather stations, providing independently verifiable precipitation 
records. 

• Evapotranspiration (ET): Sourced from state agricultural extension services (e.g., CIMIS in California), used 
to calculate water losses. 

• Basin geometry and storage: Site-specific physical measurements including area of influence, basin 
dimensions, and storage capacity. 

• Drone surveys: Aerial measurement of basin conditions and coverage ratios. 

• Soil permeability reports: Geotechnical data establishing infiltration rates for specific soil conditions. 

• SpyPoint trail cameras: Time-stamped visual evidence of ponding and drawdown results, analyzed via AI 
Vision for corroborating site conditions. 

8.5  Infrastructure 

The HydroCoin platform operates on dedicated infrastructure owned by the project entity. This design ensures data 

sovereignty, audit defensibility, and predictable operating costs. 

• Hosting: Dedicated server infrastructure with clean separation from other systems. 

• Storage: Self-hosted, S3-compatible object storage for documents, sensor data, and verification artifacts. 

• Access control: Role-based access with scoped permissions for platform operators, engineering verifiers, 
CPA verifiers, and issuance authorities. 

8.6  Data Integrity Safeguards 

The HydroCoin MRV system incorporates multiple safeguards designed to prevent manipulation or misreporting of 

infiltration data: 

• Multiple independent data sources including rainfall records, sensor measurements, and site metadata. 

• Sensor calibration and maintenance requirements with expiration tracking. 

• Cross-validation of rainfall, infiltration, and evapotranspiration data. 

• Engineering review of infiltration calculations with defined tolerance thresholds. 

• Independent CPA verification of cumulative accounting records. 

• Cryptographic fingerprinting of verification results recorded on XRPL. 

• Immutable rejection records — rejected verification results cannot be edited, requiring new submissions. 

 

 

8.7  HydroCoin vs Traditional Environmental Credits 

HydroCoin shares structural similarities with established environmental credit systems such as renewable energy 

credits (RECs), carbon offsets, and wetland mitigation credits. 

• Credits are issued only after verified environmental outcomes occur. 

• Professional verification standards govern issuance. 

• Credits may be retired for regulatory or voluntary sustainability purposes. 

• Transparent registries provide auditability and traceability. 

HydroCoin extends this model by using cryptographic fingerprinting and blockchain-based recordkeeping to provide 

a permanent, publicly auditable registry of verified infiltration results. In this architecture, XRPL functions as a public 

environmental registry, ensuring that issuance, transfer, and retirement results remain permanently auditable. 
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SECTION 9 

9.0  Regulatory Positioning 

9.1  Environmental Accounting Infrastructure 

HydroCoin is designed as an environmental accounting and verification system that records measurable stormwater 

infiltration outcomes. The token functions as a standardized digital record of verified infiltration performance rather 

than a speculative financial instrument. 

Key structural characteristics: 

• Tokens are issued only after verified physical infiltration results occur. 

• No tokens are pre-minted or distributed prior to verification. 

• Token issuance follows professional verification standards (licensed engineer + independent CPA). 

• Infrastructure ownership is separate from token issuance. 

• No ICO, no presale, and no insider pre-allocation. 

 

HydroCoin does not guarantee economic value or price appreciation. The token functions solely as a standardized 
accounting unit representing verified infiltration performance. 

 

This architecture aligns HydroCoin more closely with environmental credit registries and performance accounting 

systems than with speculative digital asset offerings. 

9.2  Regulatory Context — The CLARITY Act and Real World Assets 

Emerging legislative frameworks such as the CLARITY Act are beginning to distinguish between speculative digital 

assets and functional digital records tied to real-world activity. HydroCoin operates within the emerging category of 

real-world asset (RWA) infrastructure, where digital records represent verified physical outcomes rather than 

speculative financial positions. 

The dual-approval verification system — independent engineering review plus CPA attestation — further reinforces 

this positioning by ensuring that token issuance is governed by professional standards, not market dynamics. 

 

 

9.3  Compliance Architecture 

The platform implements several compliance controls: 

• Trustline gating: XRPL trustlines control which wallets can hold HydroCoins, enabling compliance-gated 
participation. 

• KYC/KYB: Investor onboarding requires identity verification through a qualified provider. Fractional site 
participants are treated as accredited investors. 

• Fixed MPT supply: Each site issues exactly 100 MPT units, preventing dilution and ensuring ownership 
accounting integrity. 

• Immutable audit trail: Every verification result, approval, rejection, issuance, transfer, and retirement is 
recorded on-chain with full traceability. 

SECTION 10 

10.0  Pilot Program 

HydroCoin is launching with a closed pilot program consisting of a small number of initial sites where infiltration 

infrastructure is being installed and monitored. These pilot sites serve as the proving ground for the full MRV pipeline 

— from physical measurement through engineering verification, CPA attestation, and token issuance. 
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The pilot program is designed to: 

• Validate the end-to-end verification workflow with real engineering data under real field conditions. 

• Stress-test the dual-approval process with practicing engineers and CPAs. 

• Establish baseline performance metrics for different site types (residential, commercial basin, and 
industrial). 

• Generate the first verified HydroCoins from actual infiltration results. 

• Provide feedback for platform refinement before broader network expansion. 

Pilot sites span multiple geographies and climate conditions to demonstrate that the MRV methodology is 

transferable across regions. Site-specific details will be published as formal agreements are finalized and 

verification data becomes available. 

Engineering firms and licensed CPAs participating in the pilot program operate under the same verification workflow 

described in this document, providing an independent validation of the MRV methodology under real field conditions. 

 

The first production HydroCoins are targeted for issuance in summer 2026, pending successful completion of the pilot 
verification cycle. 
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SECTION 11 

Appendix A — Glossary 

MRV Measurement, Reporting, Verification — the systematic framework for environmental credit 
systems. 

HydroCoin (HC) Variable-supply token representing 1 verified gallon of stormwater infiltrated into the ground. 
Functions as a standardized environmental accounting unit. 

MPT Multi-Purpose Token — fixed-supply digital representation of fractional infrastructure 
ownership at a specific site. 

Site Object The genesis record for each site on XRPL — anchors all MPTs and HydroCoins to a physical 
location. 

SHA-256 Cryptographic hash function (NIST standard) used to create tamper-evident fingerprints of 
verification data. 

Fingerprint The SHA-256 hash of a verification result's complete data manifest. If any input changes, the 
fingerprint changes. 

XRPL XRP Ledger — the blockchain used as HydroCoin's permanent production chain. 

DEX Decentralized Exchange — the built-in XRPL marketplace for trading tokens. 

GSA Groundwater Sustainability Agency — California entity responsible for managing 
groundwater resources under SGMA. 

SGMA Sustainable Groundwater Management Act — California legislation requiring sustainable 
groundwater management. 

RWA Real-World Asset — a digital record or token tied to a verified physical outcome rather than a 
speculative financial position. 

Infiltration The physical entry of stormwater into the subsurface at the point of the infrastructure — the 
measured result on which HydroCoin issuance is based. 

Groundwater 
Recharge 

The downstream hydrologic outcome of infiltration — water that ultimately reaches the water 
table. Distinct from infiltration, which is the surface-level measured result. 

 

Appendix B — Technical Specifications 

Fingerprint Schema 

Verification results are assembled into a canonical JSON structure containing all input parameters (site metadata, 

sensor readings, rainfall data, ET values, calculated volumes, and timestamps). The structure is deterministically 

ordered to ensure consistent hashing regardless of processing environment. 

XRPL Transaction Format 

Issuance transactions use XRPL memo fields to attach the verification fingerprint to the on-chain record. This allows 

any party with access to the source data to independently verify the integrity of the issuance result. 

MPT Issuance and Supply Lock 

Each site issues exactly 100 MPT units at creation. The supply is locked at issuance — no additional MPTs can be 

created for an existing site. Ownership changes are recorded as standard XRPL transfers. 

Distribution Algorithm 

HydroCoin distribution uses a snapshot-based allocation with largest-remainder method to handle rounding. At the 

moment of issuance, current MPT holdings are captured, and HydroCoins are distributed proportionally to each 

holder's ownership percentage. 
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Appendix C — References 

• Davis, D. (2025–2026). "The New Stormwater Economy" article series, Articles 1–8. Davis Allen LLC. 

• NOAA Global Historical Climatology Network (GHCN) — precipitation data. 

• California Irrigation Management Information System (CIMIS) — evapotranspiration data. 

• U.S. Geological Survey (USGS) — groundwater monitoring and recharge data. 

• CLARITY Act — proposed federal legislation on digital asset classification. 

• Ecosystem Marketplace (2023) — voluntary carbon market research and trading volume data. 

• XRPL Documentation — XLS-20 standard, trust line controls, and DEX specifications. 

 

Appendix D — Disclaimer 

HydroCoin tokens function as digital records representing verified environmental performance measurements 
recorded through the HydroCoin MRV system. HydroCoins do not represent ownership of water resources, 
groundwater rights, or entitlements to extract water. Participation in site infrastructure projects may involve capital 
investment and should be evaluated independently by participants with the assistance of qualified legal and financial 
advisors. This document is provided for informational purposes only and does not constitute an offer to sell securities 
or investment contracts. All projections and forward-looking statements are based on current plans and assumptions 
that may change. Actual results may differ materially from those described in this document. 

 

Appendix E — Roadmap 

From World Water Day launch to global water infrastructure. 

 

Phase 1 — Foundation (Launching March 22, 2026) 

• White paper release and World Water Day launch event. 

• MRV platform live with pilot sites producing verified data. 

• XRPL testnet validation complete. 

• Fingerprinting control system operational. 

• Dual-approval workflow (Engineering + CPA) enforced. 

• Marketing site, article series, and press release deployed. 

Phase 2 — Market Activation (Q2–Q3 2026) 

• XRPL mainnet issuance — first production HydroCoins issued (target: summer 2026). 

• DEX trading enabled — HydroCoin/XRP trading pairs live. 

• Marketplace interface for buyers, sellers, and compliance participants. 

• KYC/KYB integration for accredited investor onboarding. 

• Additional pilot sites onboarded. 

Phase 3 — Scale and Expansion (Q4 2026–2027) 

• Water quality expansion — extending MRV to include quality parameters beyond infiltration volume. 

• Federal partnership development — engagement with USGS, EPA, and state agencies. 

• Corporate water offset programs — targeting organizations seeking water neutrality. 

• University research partnerships for third-party validation. 

• International site expansion. 

Phase 4 — Infrastructure (2027+) 

• Full portfolio management tools for multi-site operators. 

• Automated MRV with reduced human-in-the-loop for routine verifications. 
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• Cross-jurisdictional compliance marketplace. 

• Integration with municipal billing and utility systems. 

• Water futures and forward contracts based on verified capacity data. 
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