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| **Abstract** Environmental trust must be earned, and the only currency is 
data. The RRP is designed as a fully open-source environmental engineering 
platform where all operational data, sensor logs, process outputs, and water-
quality measurements are publicly accessible, academically usable, regulator-
friendly, scientifically auditable, and permanently archived. This document 
describes the five axes of measurement, the monitoring architecture, the 
reporting framework, and — critically — the role of the pilot's data collection 
protocol in replacing provisional financial model assumptions with measured 
values. |
| --- |

# **1. Open Data Philosophy**

The RRP's founding position on data transparency is simple: environmental 
restoration should not rely on proprietary secrecy, and environmental trust must 
be earned through open data.¹ All non-proprietary system elements — hydraulic 
flow data, nutrient concentrations, biomass yields, thermochemical conversion 
efficiency, greenhouse production metrics, discharge water quality, energy 
integration data — are published into an open-access repository. Every 
recognized learning institution receives full free read access, from K–12 
through doctoral programs.²

This is not a marketing position. It is a structural commitment built into the 
system architecture. The open-data design ensures no selective disclosure, no 
proprietary pollution accounting, no unverifiable claims, and no data black 
boxes. Regulators, researchers, and the public see the same receipts.

# **2. The Five Axes of Verification**

## **Axis 1 — Hydraulic Data**

Measured continuously at river intake, forebay outflow, cistern inflow and 
outflow, all six biofiltration tanks, greenhouse recirculation loops, the 
evaporation greenhouse, and discharge points.³ Metrics include flow rate, 
residence time, pump efficiency, surge behavior, and routing volumes. This axis 
confirms that water moves exactly as the model predicts.

## **Axis 2 — Water Quality**

Measured at all critical control points: nitrate, nitrite, ammonia, phosphorus, 
pH, ORP, dissolved oxygen, conductivity, turbidity, suspended solids, and 
temperature.⁴ This axis proves nutrient removal and system stability — the 
environmental mandate.

## **Axis 3 — Biological Productivity**

Collected across all greenhouse structures: biomass produced per crop, algae 
lipid content, harvest frequency, disease detection, substrate performance, 
downtime patterns, and routing grid performance.⁵ This axis validates the 
economic model and feedstock reliability. It is also the primary data collection 
target of the pilot — the numbers it generates replace provisional financial 
model assumptions with measured values.

## **Axis 4 — Thermochemical Processing**

Measured within HTC/HTL reactors: temperature and pressure, residence time, char 
yield, oil yield, aqueous-phase characteristics, and gas fraction composition.⁶ 



This axis verifies conversion efficiency and product-market readiness for Model 
A nodes.

## **Axis 5 — Environmental Output ****&**** Discharge**

Collected at system outflow and surrounding environment: nitrogen reduction, 
phosphorus reduction, dissolved oxygen improvements, turbidity improvements, and 
temperature stability.⁷ This axis proves the environmental benefit — the core 
mandate that everything else serves.

# **3. The Pilot as the Financial Model****'****s Data Source**

The RRP financial model (Version 2.0) uses provisional academic proxies for all 
biomass yield, nutrient uptake, and conversion efficiency figures. These proxies 
are flagged throughout with  markers and cited to peer-reviewed literature for ⚑
individual species. They are not the operating model — they are placeholders.

The pilot's Axis 3 data collection is the direct replacement mechanism. Monthly 
harvest weights per greenhouse, nutrient uptake rates per crop type, seasonal 
yield variation, and maintenance cycle impacts are the four measurements that 
will replace provisional assumptions with real numbers. When those numbers 
exist, the financial model recalculates automatically. The structure does not 
change. The inputs do.⁸

This is why the pilot is not a demonstration. It is a measurement instrument. 
Every month of pilot data is a month closer to an underwriting case that needs 
no provisional flags — just receipts.

# **4. Reporting Framework**

Four reporting streams run continuously: regulator-facing reports for EPA 
regional offices, state environmental agencies, tribal environmental 
departments, and municipal watershed authorities; academic and research reports 
designed to support peer-reviewed publication; community-facing transparency 
reports showing nutrients removed, biomass produced, and river clarity change in 
accessible language; and industrial and ESG reports for investors showing carbon 
sequestration, biochar permanence values, and remediation value per dollar 
invested.⁹
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