Leveraging Climate Finance & CSR for Climate-Resilient Agriculture
Turning Capital into Measurable Water, Energy, and Emissions Efficiency

Across irrigation, agriculture, and water infrastructure, a substantial share of water, fertilizer, and energy inputs is consumed not to generate productive
outcomes, but to compensate for system inefficiencies.

These inefficiencies arise from: These inefficiencies translate directly into:

e Poor infiltration and uneven soil moisture distribution e Higher operating costs, increased resource abstraction, and

e Weak nutrient transport and limited root-nutrient contact elevated emissions intensity

e Scale formation, pressure losses, and flow inefficiencies * Energy consumption and indirect Scope 1 and Scope 2
emissions.

e High hydraulic resistance in pipelines and distribution networks
e Making input efficiency a priority metric for climate finance,

CSR, and ESG-linked investments.

While climate finance, CSR, and ESG capital are expanding rapidly, the critical gap today is not funding availability—but the shortage of scalable, low-risk,
and measurable solutions that can be deployed quickly across diverse agro-climatic regions.

Bridging the Efficiency Gap Through Magnetic Water Treatment

Addressing this challenge requires interventions that enhance the performance of existing inputs—without adding chemicals, increasing infrastructure
complexity, or imposing additional regulatory burdens. Magnetic Water Treatment (MWT) addresses this gap by enhancing the functional efficiency of
water across irrigation, agricultural, and water systems, reducing water, fertilizer, and energy demand through efficiency rather than increased inputs. It
functions as a cross-cutting efficiency instrument.

Magnetic Water Treatment (MWT) offers a scalable, low-risk pathway to convert climate capital into measurable impact.

What This Means in Practice

Less Water Is Needed

e Improved soil wetting and infiltration
e Better capillary redistribution of moisture
e Sustained root—water contact

e Stabilized cellular hydration under stress

s# Result: Reduced irrigation frequency at the same productivity.

Less Fertilizer Is Needed

e More uniform nutrient dissolution
e Improved solvation efficiency and mobility
e Reduced leaching and fixation

e Stronger root—nutrient contact

s® Result: Higher nutrient utilization efficiency.

Less Energy Is Needed

e Reduced hydraulic resistance during pumping
e Improved flow stability in pipes
e Moderation of scale formation

» Lower pressure losses over distance

s« Result: Lower pumping power for the same water delivery.

& Net Outcome: Lower operating costs, lower emissions, and higher system resilience

Where the Impact is Delivered

Agriculture Drinking Water Systems Wastewater Treatment

Improves water and nutrient use efficiency, Supports improved mineral utilization and Contributes to improved process efficiency
reduces irrigation demand and fertilizer consumer acceptability while remaining fully with reduced chemical and energy demand.
intensity, and enhances resilience under compliant with existing water quality

drought and salinity stress. standards.

Why This Matters for Climate Finance & CSR

Water & Resource Efficiency
Lower water abstraction, optimized input use, and reduced operating
costs per unit output

Energy & Emissions Reduction
Indirect Scope 1 and Scope 2 efficiency gains through reduced

pumping, treatment energy, and chemical use.

Infrastructure Compatibility

Seamless integration with existing systems—no chemicals, no
behavioral change, no regulatory disruption

ESG-Aligned & Measurable
Supports environmental stewardship, social resilience, and
governance-grade monitoring and reporting



Alignment with the UN Sustainable Development Goals (SDGs)

MWT offers governments, development banks, corporates, and donors a practical, measurable pathway to strengthen sustainability performance across
the water cycle, aligning with GCF adaptation priorities, MDB efficiency criteria, and ESG reporting frameworks.

SDG 2 - Zero Hunger

e Improved irrigation efficiency and nutrient uptake
e Reduced fertilizer dependency without yield compromise

e Enhanced resilience under drought and salinity stress

SDG 6 — Clean Water and Sanitation

e Improved water-use efficiency across the water cycle
e Enhanced drinking water mineral utilization and acceptability

e Operational efficiency gains in wastewater treatment

SDG 7 — Affordable and Clean Energy

e Reduced energy consumption in irrigation and water treatment
e Optimized operational energy use

e Supports transition to more energy-efficient water management
practices

SDG 12 — Responsible Consumption and Production

e Reduced chemical, water, and energy inputs
e Improved asset efficiency without consumables

e Supports circular and resource-efficient water management

SDG 13 — Climate Action

e Strengthens climate adaptation through water resilience

e Reduces system losses and input intensity

e Suitable for climate-vulnerable and water-stressed regions



Funding Pathways for Climate-Resilient Water & Agriculture

Climate and sustainability capital increasingly prioritizes solutions that are deployable at scale, low risk, and measurable across water, energy, and
emissions. Magnetic Water Treatment (MWT) aligns with multiple international funding and CSR mechanisms by functioning as a cross-cutting
efficiency instrument, rather than a single-sector intervention.

Where MWT Fits in the Funding Landscape
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o ) impact.
e Strong monitoring, reporting, and

verification (MRV) potential.

MWT converts climate, CSR, and ESG capital into durable efficiency improvements—delivering tangible water, energy, and emissions benefits while
strengthening long-term agricultural and infrastructure resilience.

Why This Matters for Funders & ESG Programs

e System-level efficiency gains, not incremental input substitution

Delivers durable improvements in water, fertilizer, and energy performance by addressing root inefficiencies—rather than relying on higher input
use or recurring consumables.

e Low-risk, infrastructure-compatible deployment

Integrates seamlessly with existing irrigation and water systems, avoiding regulatory disruption, chemical dependencies, or operational redesign

e Rapid, measurable outcomes suitable for MRV and results-based finance.

Enables quantifiable reductions in water use, energy consumption, and emissions intensity, supporting transparent monitoring, reporting, and
verification

® Cross-sector applicability across agriculture, water, and climate resilience programs

Functions as a cross-cutting efficiency instrument applicable across crops, regions, and water systems, enabling aggregation and scalable
programmatic deployment.



How Magnetic Water Treatment Reduces Water Demand
Improving Water Use Efficiency Without Increasing Water Supply

Across regions and cropping systems, agriculture faces a persistent challenge: increasing irrigation demand despite stable or declining water availability.
In most cases, this is not due to insufficient water supply, but to inefficiencies in how applied water is structured, distributed, and retained within the soil-
plant system.

The Agricultural Challenge: Water Applied, Not Fully “"
Used .

At the field level, a large share of applied irrigation water does not remain
functionally available for crop uptake. Losses occur due to:

Runoff from field surfaces

Poor soil infiltration and uneven wetting

Salinity-induced water stress

Rapid loss of root—water contact between irrigation events

As a result, much of the applied water becomes hydraulically or

physiologically unavailable to plants.

® Outcome: Rising Irrigation Demand

To compensate for these inefficiencies, farmers apply more irrigation water, increasing total water withdrawals without proportionate gains in
crop performance or resilience.

How Magnetic Water Treatment Improves Water Performance and Hydraulic Efficiency

Magnetic Water Treatment (MWT) does not add substances or alter the chemical composition of water. Instead, it influences the organization and
dynamics of hydrogen-bonded water networks, modifying how water interacts with dissolved ions, solid surfaces, and biological interfaces. This
restructuring improves water’s functional behavior—particularly its mobility, wettability, and interfacial transport—creating the physical basis for enhanced
hydraulic efficiency.

Better Soil Entry and Distribution

Water wets soil particles more evenly, improving infiltration and
reducing surface runoff.

Policy relevance: Less applied water is wasted at the surface.

Improved Capillary Movement

Water redistributes more effectively through soil pores, moving
upward and sideways between irrigations, leading to more uniform
drying.

Policy relevance: Moisture remains available longer without re-

irrigation.

Stronger Root—Water Contact

Thin water films around root hairs remain continuous, allowing roots
to maintain access to moisture even as soil dries slightly, delaying
early stress thresholds.

Policy relevance: Crops tolerate longer intervals between irrigation.

Stabilized Cellular Hydration

Absorbed water remains functionally available inside plant cells for
longer, reducing osmotic stress (especially in saline soils) at the
interface level.

Policy relevance: Less water is lost to physiological inefficiency.

Mechanistic Basis of Observed Efficiency Gains Through Magnetically Structured Water

No change in water chemistry:

MSW does not alter the chemical composition of water or its
thermodynamic solubility limits.

Water network reorganization:

It influences the organization and dynamics of hydrogen-bonded
water networks, leading to modified solvation behavior.

Improved ion behavior:

These changes enhance ion hydration, mobility, and interfacial
transport, particularly at biological membranes.

Lower transport energy:

Improved solvation efficiency reduces the energetic cost of water
and nutrient transport through aquaporins and ion channels

Enhanced cellular performance:

Results in improved cellular hydration, nutrient uptake, and

metabolic efficiency.

What This Means in Practice Especially Relevant For Aligned with Global Goals
For a given level of irrigation: e Water-stressed regions This approach aligns strongly with:
e More MSW reaches metabolically active * Saline and sodic soils e SDG 2: Food Security
plant tissues * Groundwater-dependent agriculture « SDG 6: Water Use Efficiency
* Less water is becoming osmotically or » Climate adaptation and resilience e SDG 12: Resource Efficiency
hydraulically unavailable programs

e SDG 13: Climate Adaptation
e Crops experiencing lower water stress

& MSW reduces irrigation demand by improving how effectively existing water is delivered, distributed, and retained within the soil-plant system—
without increasing water supply, adding chemicals, or altering regulatory frameworks.



How MWT Reduces Fertilizer Use by Enhancing Nutrient Uptake

Improving Nutrient Use Efficiency Without Increasing Inputs

In most agricultural systems, fertilizers are applied, but only a portion is
taken up by crops. Major losses occur through:

Leaching below the root zone

Runoff and uneven distribution

Salinity- and alkalinity-induced nutrient lock-up

Weak root—nutrient contact between irrigations

 Outcome:

Higher fertilizer use is required to compensate for inefficiency,
increasing costs, and environmental load.

(® Addressing these losses requires interventions that improve nutrient availability and transport within the soil-plant system—without increasing
fertilizer inputs or altering nutrient chemistry.

Magnetic Water Treatment (MWT) addresses this efficiency gap by improving how water supports nutrient behavior after application. Rather than
adding nutrients or increasing fertilizer strength, MWT enhances how existing nutrients dissolve, remain hydrated, move through soil water, and reach
plant roots—while reducing nutrient precipitation, aggregation, and immobilization in soil.

e Molecular-level water restructuring

o Influences the organization of hydrogen-bonded water
networks.

o Stabilizes hydrated ion shells around dissolved nutrients.

o Enhances ion mobility and reduces the formation of poorly
mobile nutrient clusters.

e More uniform nutrient availability

o Maintains nutrients in a well-dispersed, bioavailable form
within the soil solution.

o Improves consistency of nutrient delivery between irrigation
cycles.

e Enhanced root uptake efficiency
o Facilitates nutrient transport to the root surface.

o Improves movement across soil-root and biological
interfaces.

o Enables plants to absorb a higher fraction of applied
fertilizers.

© Outcome: Plants utilize a higher fraction of applied fertilizer, allowing total fertilizer application to be reduced without compromising crop
nutrition.

What MWT Changes — Without Increasing Fertilizer Inputs

MWT reduces fertilizer demand by enhancing nutrient-use efficiency across the soil-water—root system through improved solvation efficiency, nutrient
mobility, and root-level access—enabling more effective use of existing nutrient inputs.

How It Works in Practice

More Effective Nutrient Dissolution
Fertilizers dissolve more uniformly in irrigation water,

1 reducing localized over-concentration and keeping nutrients
in plant-available ionic form.
Improved Nutrient Mobility in Soil Water
Nutrients remain better hydrated and mobile within soil
2 moisture, allowing them to move efficiently within the root
zone instead of becoming immobilized or lost.
More Uniform Nutrient Distribution
Nutrients spread more evenly with irrigation, reducing patchy
3 availability and losses to deep percolation or uneven flow
paths.
Stronger Root—Nutrient Contact
Stable soil water films improve nutrient diffusion to root
4 hairs, supporting consistent uptake between irrigation
events.
Reduced Nutrient Fixation in Problem Soils
5 In saline, alkaline, or sodic soils, nutrient precipitation and

lock-up are moderated, improving long-term availability of

calcium, magnesium, and micronutrients.

Result: Lower fertilizer demand through efficiency — not enrichment.

© What This Means on the Ground

* A higher fraction of applied fertilizer reaches active roots
e Losses to leaching, runoff, and fixation are reduced

e Crops experience more stable nutrient availability

Especially Relevant For Strong alignment with: What This Is Not
e High-input fertilizer systems e SDG 2 - Sustainable Agriculture e X Not fertilizer replacement
e Saline, alkaline, and degraded soils * SDG 6 — Reduced Water Pollution « X{ Not nutrient creation
e Groundwater protection and nutrient e SDG 12 - Responsible Input Use e X Not altered fertilizer chemistry
runoff control programs * SDG 13 - Climate Mitigation (reduced e Y Not a substitute for soil testing or
e Climate-smart and resource-efficiency input emissions). good agronomy.
initiatives.

Scientific Footnote: Solubility vs. Solvation Efficiency

Solubility refers to the maximum amount of a substance that can dissolve in water under given thermodynamic conditions. But can be altered through
MWT.

Solvation efficiency refers to how effectively dissolved ions remain hydrated, mobile, and transportable within water. It affects:

e lon mobility
e Diffusion rates toward roots

e Tendency for precipitation or fixation in soils

In agricultural systems, nutrients are often already soluble, yet not fully utilized due to poor transport, unstable hydration shells, or ionic interactions in
saline or alkaline environments.



Why Less Power Is Needed for Pumping
Improving Hydraulic Efficiency Without Increasing Enerqgy Input

In water and irrigation systems, pumping energy consumption is high
primarily because energy is spent overcoming resistance rather than
moving water efficiently. Major contributors include:

Friction losses in pipes

Turbulence and flow resistance

Scaling and mineral deposition on pipe walls

High operating pressures required to maintain target flow rates

/N Outcome: A significant share of energy input is consumed in overcoming hydraulic resistance, not in delivering useful water.

MWT improves flow efficiency within existing pipelines and pumping systems.

Magnetic Water Treatment (MWT) addresses this inefficiency by improving the flow behavior of water within pipes and distribution systems. Rather
than adding energy to pumps or altering infrastructure, MWT reduces hydraulic resistance during pumping and conveyance.

At the molecular level, magnetic treatment is associated with more dynamic hydrogen-bonded water structures and a shift toward smaller, less
aggregated molecular clusters, increasing molecular mobility. This contributes to lower effective viscosity and surface tension at flow interfaces,
improving fluidity and reducing resistance under the same energy input.

Reduced Hydraulic Resistance

* Flow becomes more uniform within pipes

1 * Energy losses to friction are moderated

Policy relevance: Less power is required to maintain target
flow rates.

Improved Flow Characteristics

e Water exhibits smoother movement through pipe walls Untreated water MW‘Mag netic water

e Boundary-layer disruptions reduce

2
* Flow stability improves over distance
Policy relevance: Pumps operate closer to optimal
efficiency points.
Moderation of Scale Formation
e Hardness-causing minerals are less likely to adhere
strongly to pipe surfaces
3 e Scale accumulation slows
e Effective pipe diameter is preserved longer
Policy relevance: Long-term reduction in pressure losses
and pumping demand
Improved Conveyance Over Distance
e Reduced friction and deposition allow water to be
transported farther
4 e Pressure drop per unit length reduces

e Distribution efficiency improves without infrastructure
expansion

Policy relevance: Lower energy intensity of water delivery
systems

© What This Means in Practice
At the same pump and pipeline configuration:

* Less pressure is required to move water
e Pumps draw less power to achieve the same discharge

e System efficiency improves without hardware modification

& Result: Lower energy demand through hydraulic efficiency, not additional power input

Especially Relevant For Strong alignment with: What This Is Not:
e [rrigation pumping systems e SDG 6 - Efficient Water Management e Y Not energy generation
e Groundwater extraction and conveyance e SDG 7 - Energy Efficiency e X Not a pump modification
e Municipal water supply networks e SDG 9 - Infrastructure Optimization e X Not guaranteed power reduction
 Energy-intensive water infrastructure e SDG 13 - Emission Reduction via Energy under all conditions
Savings e X Not a substitute for proper hydraulic
design

It is a flow-efficiency enhancer.

MWT reduces pumping power requirements by improving flow efficiency, moderating frictional losses, and preserving hydraulic performance within
existing water conveyance systems.



Why Funders Choose MWT

From subsidies to systems. From extraction to regeneration. From scarcity to security

Climate finance is intended to fund systemic change—not incremental fixes. Magnetic Water Treatment enables capital to translate directly into:

Conserved freshwater, reduced emissions, Restored soils, Higher farmer incomes, more resilient food systems

Chemical-free & energy-free

No regulatory or carbon burden

Plug-and-play

Rapid deployment, minimal training

Long lifespan

15-25 years of continuous impact

Highly scalable

From smallholders to national irrigation systems

Cost-effective

Typical payback in 1-3 seasons

Non-invasive

Integrates with existing infrastructure

© From Finance to Transformation: This makes MWT one of the lowest-risk, highest-impact agricultural climate interventions available today.

Deployment Models for Governments & Corporates

01

02

03

Climate-Resilient Agriculture
Programs

Governments can integrate MWT into National
Adaptation Plans (NAPs), NDCs, micro-irrigation
missions, drought-proofing schemes, and salinity
reclamation initiatives—creating long-term, water-
secure agricultural infrastructure.

CSR-Funded Farmer Transformation

Corporates can deploy MWT through CSR
programs to deliver permanent, compounding
benefits to farmer clusters—moving beyond one-
time inputs to decade-long impact with a single
investment.

Sustainable Supply Chain Integration

Food, beverage, nutraceutical, and agri-export
companies can embed MWT into sourcing
regions to enhance raw material quality, stabilize
supply under climate stress, and generate
verifiable ESG differentiation in global markets.

& By bridging technology, ecology, and livelihoods, MWT transforms ordinary irrigation water into a strategic climate asset.




Frequently Asked Questions (FAQs)

1. Does Magnetic Water Treatment change the
chemical composition of water?

No. Magnetic Water Treatment (MWT) does not add, remove, or
transform chemical constituents in water. Parameters such as
pH, TDS, alkalinity, hardness, and mineral composition remain
within their original regulatory limits. MWT is a physical
conditioning process, not a chemical treatment.

3. If chemistry is unchanged, how are
performance improvements explained?

Observed performance improvements arise from system-level
effects such as:

e Modified hydration shell behavior
e Improved ion mobility and dispersion
e Reduced tendency for scale formation

¢ Enhanced interfacial water behavior near surfaces and
membranes

These influence efficiency, not chemistry.

5.1s MWT a substitute for water treatment,
fertilizers, or veterinary/medical care?

No. MWT does not replace:

e Water treatment or disinfection
e Fertilizers or nutrient inputs

e Veterinary or medical interventions

It functions solely as a supportive efficiency enhancer within
existing systems.

7. How is impact measured without
overclaiming?

MWT projects rely on standard operational and efficiency
indicators, including:
e Water-use efficiency
e Energy consumption
e Fertilizer or chemical input reduction
e Soil salinity and profile improvement

* Maintenance frequency and fouling rates

Biological, medical, or therapeutic claims are not used for
validation.

9. Is there a risk of adverse effects or unintended
consequences?

MWT is considered low risk because:
¢ No chemicals are introduced
* No biological agents are involved

* No residues are generated

If performance gains are not observed, systems continue
operating as before.

11. What is the typical deployment and
evaluation pathway?

A standard pathway includes:
1. Baseline data collection
Pilot installation

Monitoring over one or more operational cycles

Independent performance review

a & W N

Scale-up decisions based on observed efficiency gains

13. Why should public agencies or utilities
consider MWT at all?

Because it offers:

e Low capital risk
e Minimal operational disruption
e Potential efficiency gains

e Compatibility with climate adaptation and ESG objectives

MWT is an option for evaluation, not a mandated solution.

15. What would be an appropriate regulatory
stance?

A prudent approach is to allow pilot deployment under existing
operational frameworks, evaluate performance using standard
metrics, and scale only if measurable benefits are demonstrated.

2. Does MWT increase solubility or violate
known chemical laws?

No. MWT does not alter thermodynamic solubility limits or
equilibrium constants. Its effects, where observed, are associated
with changes in water structuring and solvation dynamics that
influence transport and utilization efficiency—not the amount of a
substance that can dissolve.

4.1s MWT recognized or permitted under
existing water regulations?

Yes. Because MWT does not introduce chemicals or alter
regulated water-quality parameters, it typically falls under non-
chemical, in-line physical conditioning devices. Such systems
generally do not require special regulatory approval, subject to
local authority requirements.

6. Why do some studies show mixed or modest
results?

MWT outcomes are context-dependent and influenced by:
e Water chemistry and hardness

* Flow conditions and exposure time

e System design

e Application context

For this reason, MWT is best evaluated through site-specific pilot
studies rather than generalized claims.

8. Can MWT be independently tested or verified?

Yes. MWT installations can be evaluated using:

e Baseline performance benchmarking
e Before/after comparisons
e Control/test configurations

e Standard utility and agricultural metrics

No proprietary testing protocols are required.

10. Does MWT interfere with sensors, meters, or
automation systems?

No. MWT devices are passive and do not interfere with:

e Flow meters

SCADA systems

Water-quality sensors

12. How does MWT align with public
accountability and transparency?

MWT aligns well with public-sector and ESG requirements
because:

e Impacts are measurable using existing metrics
e Claims are limited to efficiency improvements
e No regulatory exemptions are required

e Data can be independently audited

14. What claims does MWT explicitly NOT make?
MWT does not claim:
e Chemical transformation of water

e Universal effectiveness across all contexts

e Therapeutic, veterinary, or medical effects



Technical Clarifications & Evaluation Framework

Purpose

This note provides scientific and regulatory context to support
the responsible evaluation of Magnetic Water Treatment (MWT)
as a non-chemical water efficiency intervention. It supplements

the FAQs and is intended for technical review.

Scientific Context (Clarified)

MWT does not propose violations of chemistry or physics. Its
hypothesized effects, where relevant, relate to non-equilibrium
and interfacial phenomena, including:

e Solvation dynamics and hydration shell behavior
e |on transport and dispersion
e Crystallization morphology of scale-forming salts

¢ |Interfacial water behavior near surfaces and membranes

Such effects are well-documented in physical chemistry and
materials science, particularly in flowing and interfacial systems.

Variability and Site-Specific Performance

Variability in reported outcomes reflects sensitivity to:

e Water chemistry
e Flow regime and exposure time
e System configuration

e Application domain

This reinforces the need for pilot-based, site-specific evaluation.

Risk and Compliance Considerations

MWT is considered low risk because it:

e Introduces no chemicals or residues
e Requires no regulatory exemptions in most jurisdictions

e Does not interfere with sensors or automation systems

If benefits are not observed, operations continue unchanged.

Scope of Claims

MWT does not claim to alter:

e Chemical composition of water
e Thermodynamic equilibrium or solubility limits
e Regulatory compliance parameters

e Biological, medical, or therapeutic outcomes

MWT is positioned strictly as a physical conditioning process
whose performance, where observed, is expressed through
system-level efficiency indicators.

Mechanism and Evaluation

A universally accepted mechanism is not a prerequisite for
responsible evaluation. Many applied technologies have
demonstrated repeatable performance outcomes prior to full
mechanistic consensus.

Accordingly, MWT is assessed empirically using measurable
operational indicators, not theoretical expectation alone.

Recommended Evaluation Framework

Responsible assessment includes:

1. Establishing baseline operational metrics
2. Deploying MWT without altering other variables

3. Measuring standard indicators (yield, oil profile, water, energy,
chemicals, maintenance)

4. Comparing before/after or control/test conditions
5. Scaling only if benefits are demonstrated

This approach aligns with public accountability, ESG
requirements, and scientific rigor.

Appropriate Conclusion

Magnetic Water Treatment is a low-risk, non-chemical
intervention whose applicability should be determined through
cautious, evidence-based evaluation under real operating
conditions. Skepticism is appropriate; dismissal without
empirical assessment is not.
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Appendix: Scientific References

Water Structure, Hydrogen Bonding & Solvation Dynamics

(Foundational science — not MWT-specific)

1. Chaplin, M. (2006). Do we underestimate the importance of water in cell biology? Nature Reviews Molecular Cell Biology, 7, 861-866. —
Establishes the critical role of structured water in biological function.

1 2. Ball, P. (2008). Water as an active constituent in cell biology. Chemical Reviews, 108(1), 74-108. — Widely cited review on water
structuring and interfacial effects.

3. lIsraelachvili, J. (2011). /ntermolecular and Surface Forces (3rd ed.). Academic Press. — Authoritative reference on hydration forces and
interfacial water behavior.

4. Marcus, Y. (2009). Effect of ions on the structure of water: structure making and breaking. Chemical Reviews, 109(3), 1346-1370. —
Explains hydration shells and ion—water interactions.

Magnetic Fields and Water: Physical & Chemical Effects

(Carefully selected, non-sensational)

1. Colic, M., & Morse, D. (1999). The elusive mechanism of the magnetic “memory” of water. Colloids and Surfaces A: Physicochemical
2 and Engineering Aspects, 154, 167-174. — Often cited for mechanistic discussion; exploratory, not definitive.

2. Toledo, E. J. L., et al. (2008). Magnetic treatment of water and scaling behavior. Water Research, 42(1-2), 343-350. — Examines scale
formation behavior under magnetic conditioning.

3. Coey, J. M. D,, & Cass, S. (2000). Magnetic water treatment. Journal of Magnetism and Magnetic Materials, 209, 71-74. — Balanced
discussion of possible mechanisms and limitations.

Scaling, Crystallization & Industrial Water Systems

(Relevant to drinking water & wastewater)

3 1. Barrett, R. A, & Parsons, S. A. (1998). The influence of magnetic fields on calcium carbonate precipitation. Water Research, 32(3), 609~
612. — Neutral evaluation of crystallization behavior.

2. Busch, K. W,, Busch, M. A,, Darling, R. E., & McAtee, J. L. (1996). Studies of a water treatment device that uses magnetic fields. Journal
of Environmental Science and Health, Part A, 31(4), 747-767. — Often cited by regulators; cautious and empirical.

Membranes, Aquaporins & Water Transport

(Critical for agriculture & biological efficiency framing)

1. Agre, P, et al. (2002). Aquaporin water channels—from atomic structure to clinical medicine. Journal of Physiology, 542(1), 3-16. —
Nobel Prize—associated work; establishes sensitivity of water transport.

2. Verkman, A. S. (2011). Aquaporins at a glance. Journal of Cell Science, 124, 2107-2112. — Clear link between water structure and
membrane transport.

3. Pollack, G. H. (2013). The Fourth Phase of Water. Ebner & Sons. — Use cautiously; cited for interfacial water discussion, not claims.

(Note: Often referenced selectively for interfacial concepts, not policy claims.)

Agriculture, Soil-Water Interaction & Nutrient Transport
(Indirect but relevant)

5 1. Hillel, D. (2004). /ntroduction to Environmental Soil Physics. Elsevier. = Authoritative reference on soil water movement and root
uptake.

2. Marschner, P. (2012). Mineral Nutrition of Higher Plants (3rd ed.). Academic Press. — Explains nutrient mobility and rhizosphere
processes.

Cautionary & Neutral Assessments
(Important for credibility with skeptics)
6 1. Baker, J. S., & Judd, S. J. (1996). Magnetic amelioration of scale formation. Water Research, 30(2), 247-260. — Highlights variability
and need for controlled evaluation.

2. Parsons, S. A., et al. (1997). Magnetic treatment of calcium carbonate scale—effectiveness and mechanisms. Water Supply, 15(1), 19—
24. — Balanced, cautious interpretation.

Recommended Disclaimer

The references listed above provide foundational context on water structure, solvation dynamics, membrane transport, and physical water conditioning.
They do not imply universal effectiveness of Magnetic Water Treatment. Performance outcomes are context-dependent and should be evaluated through
site-specific pilot studies using standard operational metrics.



Annex A: Selected Scientific References

Core Water & Solvation Science

1. Chaplin, M. (2006). Do we underestimate the importance of water in cell biology? Nature Reviews Molecular Cell Biology, 7, 861—866.

1 2. Ball, P. (2008). Water as an active constituent in cell biology. Chemical Reviews, 108(1), 74—108.
3. lIsraelachvili, J. (2011). /Intermolecular and Surface Forces (3rd ed.). Academic Press.
4. Marcus, Y. (2009). Effect of ions on the structure of water. Chemical Reviews, 109(3), 1346-1370.
Magnetic / Physical Water Conditioning (Cautious & Balanced)
2 1. Coey, J. M. D,, & Cass, S. (2000). Magnetic water treatment. Journal of Magnetism and Magnetic Materials, 209, 71-74.
2. Toledo, E. J. L., et al. (2008). Magnetic treatment of water and scaling behavior. Water Research, 42(1-2), 343-350.
3 Scaling, Infrastructure & Water Systems
1. Barrett, R. A, & Parsons, S. A. (1998). /nfluence of magnetic fields on calcium carbonate precipitation. Water Research, 32(3), 609-612.
Membranes, Aquaporins & Transport
4 1. Agre, P, et al. (2002). Aquaporin water channels—from atomic structure to clinical medicine. Journal of Physiology, 542(1), 3-16.
2. Verkman, A. S. (2011). Aquaporins at a glance. Journal of Cell Science, 124,2107-2112.
5 Soil-Plant—Water Interface

1. Hillel, D. (2004). /ntroduction to Environmental Soil Physics. Elsevier.

Annex B: Evidence Mapping — What This Literature Supports (and What It Does Not)

Evidence Area What the Science Supports What It Does NOT Claim

Water structuring & solvation Water organization affects transport, Permanent “memory” of water
energetics, and interfaces

lon hydration shells Hydration radius influences mobility & Increased solubility limits
bioavailability

Interfacial water Surface-bound water behaves differently than Violation of thermodynamics
bulk water

Magnetic conditioning Can influence crystallization & scaling Universal or guaranteed effects

behavior under some conditions

Aquaporins Water transport is sensitive to structure & Direct magnetic control of cells
energetics

Soil-water movement Physical water properties affect infiltration & Yield increases without context
uptake

Infrastructure performance Scaling morphology affects maintenance & Chemical water softening replacement

efficiency



