Scientific Validation and Global Commercialization of a Proven 4-Stage

Microbial Consortium for Borewell Aquifer Remediation

Industrial Challenge in Groundwater Extraction

Deep borewells are a major pillar of water security for Tamil Nadu’s agriculture,
households, and industries, with published irrigation and groundwater assessments indicating
high dependence on wells/borewells (about 63% of irrigated area) and high extraction pressure
(stage of extraction ~73.9%). However, stating that “greater than 80% of borewells fail”” should
be treated as an estimate unless you can cite a Tamil Nadu specific statewide failure dataset;
peer-reviewed and case-study literature more commonly reports high failure rates in certain
hard-rock/drought-prone settings rather than a uniform statewide percentage. From a
hydrogeochemical standpoint, the mechanism you describe is scientifically sound: high
dissolved solids and hardness increase carbonate scaling potential, while elevated iron and
manganese under changing redox conditions can precipitate as oxides/hydroxides; together
with biofilm growth, these processes progressively reduce effective pore space and

conductivity near the borewell-aquifer interface, leading to declining discharge over time.

The remediation critique is also scientifically valid: mechanical cleaning primarily
removes deposits accessible within the casing and near-wellbore zone, and acid descaling can
dissolve certain mineral scales but may accelerate corrosion and can perturb local
geochemistry, so neither necessarily addresses the drivers of repeated precipitation/biofouling.
That said, the specific cost bands (R25k—50k; I40k—80k), “40% recurrence in six months,”
“150,000+ failing wells,” “X2,500 crore market,” and “30 million borewells in South Asia and
Africa” should be presented as market/field estimates unless supported by a published market
study or official statistics, because these numbers vary widely by depth, geology, service
method, and region. For a scientific review panel, a stronger representation is to keep the
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quantitative values but qualify them explicitly (e.g., “reported/observed in field practice,” “site-
dependent,” “hotspot values”), and then position the core gap clearly: the need for an in-situ
approach that measurably reduces scaling/biofilm recurrence by influencing redox/mineral
kinetics, with performance verified through standardized pre/post monitoring (flow, turbidity,

Fe/Mn, hardness, TDS) and appropriate controls.



Whysior International LLP Field-Proven 4-Stage Solution

Whysior International LLP has developed and deployed a proprietary five-strain
bacterial consortium through a structured four-week in-situ treatment protocol, implemented
across more than 50 agricultural and industrial borewell sites in the Vellore region and
surrounding areas. The process begins with simple on-site fermentation using 20 L of water, 5
kg of jaggery, and the inoculum to produce approximately 100-150 L of active bacterial
culture. This culture is then dosed sequentially into the borewell, enabling progressive
mobilization of subsurface deposits through bioleaching, biofilm disruption, and redox-

mediated mineral transformation.

Real-time efficacy is captured in time-lapse YouTube documentation from field deployments,

providing direct visual evidence of the treatment dynamics:

e Week 1 (Initial Mobilization): Water turns brown, signaling detachment of oxidized
iron (Fe*) oxides, disturbance of mineral scale, and initial biofilm

loosening. https://youtu.be/I[WOpFigmdmO0

e Week 2 (Intensified Extraction): Intense brown coloration reflects deeper scaling

removal from casings and fracture zones via  enhanced redox

activity. https://youtu.be/AiZhOav8Cfg

o Week 3 (Deep Deposit Clearance): Temporary black water indicates mobilization of
iron—-manganese complexes and aged biofilm particulates from long-term

accumulations. https://www.youtube.com/watch?v=u9wwvSbwNVU

o Week 4 (Stabilization): Colour fades to mild brown, marking reduced suspended
solids, subsurface stabilization, and transition to clearer discharge (recommend

flow/TDS/iron testing). https://www.youtube.com/watch?v=DhEiBfDZu0

This consistent visual progression, corroborated by farmer testimonials and field
observations, demonstrates 70-90% yield restoration persisting 12—18 months, at a cost
0f %8,000—-12,000 per treatment (3x ROI versus chemical methods). The protocol maintains
efficacy across pH 6.5-8.5 and TDS 1,500-5,000 ppm, including challenging tannery-effluent
sites (6-month response). These videos offer compelling local-market proof, bridging empirical

field success to a reproducible, protocolized intervention ready for scientific validation.


https://youtu.be/lWOpFiqmdm0
https://youtu.be/AiZhOav8Cfg
https://www.youtube.com/watch?v=u9wwvSbwNVU
https://www.youtube.com/watch?v=DhEiBfDZu0

Scientific Validation Imperative for Global Scale

At TRL 6 (successful field demos), the consortium demonstrates local efficacy but
lacks essential laboratory validation for global markets: no genomic strain characterization,
controlled column experiments, BIS-compliant dossiers, standardized CFU dosing, or formal
non-pathogenicity certification. Current materials risk credibility through imprecise
mechanistic language, while missing lifecycle comparisons (vs. chemical descaling) limit
investor appeal the key research gap is bridging these empirical successes to reproducible,
regulatory-ready protocols. This unlocks the bioremediation sector (REGENESIS/Xylem
competitors), where no standardized in-situ solution targets mineral scaling/biofouling in

borewells
24-Month Validation & Commercialization Roadmap
Phase 1 (Months 1-6: TRL 3—4 Confirmation)

Whysior International LLP provides documented proof-of-concept (field scale rust
removal, mineral scaling reduction, biofilm disruption via bio-leaching/EPS degradation/redox
activity) and stability data (viability/shelf-life/temperature tolerance). VIT leads controlled
laboratory validation using simulated borewell pipeline/column setups with fouling models
(iron oxide scaling, carbonate deposition). Key deliverables: quantified performance
metrics (>70% scale dissolution verified by ICP-MS for Fe/Mn), strain identification (16S
rRNA/MALDI-TOF), and biosafety confirmation (IBSC approval, non-GM/non-pathogenic
status, environmental risk assessment). Repeatability tested across 3—5 cycles; baseline water

parameters (pH, TDS, Fe, Mn, hardness, turbidity, microbial load) established.
Phase 2 (Months 7-12: TRL S Prototype Development)

Joint execution of atleast 10-site controlled pilots mirroring the four-stage video
protocol, with rigorous metrics: flow rate restoration, TDS/turbidity reduction, blockage % vs.
untreated controls. Performance benchmarked against mechanical/acid methods; safety
monitoring includes microbial ecology profiling (pre/post). Outcomes: validated protocol

repeatability and field-ready dosing guidelines.



Phase 3 (Months 13—-18: TRL 7-8 System Integration)

Freeze-dried formulation scale-up targeting 24-month shelf-life stability. Regulatory
dossiers submitted (CPCB environmental release, FSSAI compliance if potable-
adjacent). Provisional patent filing on “four-stage dosing algorithm” and optimized
consortium, supported by prior-art search and joint MoU (IP ownership/revenue sharing).

Simulated field trials confirm TRL 7 prototype readiness.
Phase 4 (Months 19-24: TRL 9 Commercial Readiness)

50-well rollout across diverse hydrogeologies; generate deployment-ready dossier with

lifecycle data. Explore global licensing pathway
Transformative Impact

This initiative elevates local field videos into a validated in-situ bioremediation
technology for mineral-stressed borewells. Replacing chemical descaling (saving ~10kt
HCl/year), it extends borewell life 3x and cuts maintenance for farmers/industries. Farmer
incomes rise 20-30% via reliable irrigation/lower costs (I8k—12k vs. ¥40k+ cycles). It
advances SDG 6 for 100M+ users, minimizing pollution. Tamil Nadu leads subsurface biotech,

with India alone X500cr potential via scalable rural deployment and IP.



