
Strengthening Public Water Systems: 
A Sustainable Health- and Infrastructure-Centered Approach

Introduction & Context

Providing safe drinking water remains a persistent global challenge, particularly in developing regions were resource constraints 
limit access to advanced purification technologies and continuous monitoring systems.

Despite advances in treatment science, chlorination remains the foundational safeguard of public water systems, relied 
upon worldwide for its robustness, affordability, and ability to maintain microbial protection throughout extensive and often 
aging distribution networks. Its residual disinfecting power ensures water safety from treatment facility to end user, especially in 
regions characterized by intermittent water pressure, variable source quality, and infrastructure limitations.

The Structural Dependence on Chlorination:

In the absence of uniformly reliable infrastructure and real-
time control across distribution systems, chlorination has 
become not merely a treatment option but a structural 
necessity. 

Its continued use reflects practical realities rather than 
technological stagnation, enabling public utilities to uphold 
microbiological safety at scale under diverse operating 
conditions

The Chlorination Paradox

However, the same chemical reactivity that makes chlorine indispensable for pathogen control also introduces unintended and 
cumulative consequences when applied continuously across complex water systems.

As chlorinated water interacts with naturally occurring 
organic matter (NOM) in source waters and within 
distribution networks, secondary reactions become 
unavoidable.

These reactions result in the formation of disinfection by-
products (DBPs), including trihalomethanes (THMs) and 
haloacetic acids. 

In source waters with elevated organic loads, higher chlorine 
dosages are often required to maintain microbial safety4
amplifying DBP formation and increasing long-term health, 
regulatory, and infrastructure-related risks.

Compounded Public Health Concerns

Water authorities face a difficult trade-off: ensuring 
immediate microbiological safety while minimizing chronic 
exposure to carcinogenic by-products. 

Numerous epidemiological studies associate DBPs with 
increased risks of bladder cancer, adverse reproductive 
outcomes, and other long-term health impacts. The World 
Health Organization and other regulatory bodies now 
recognize DBPs as a significant public health concern.

These risks are further exacerbated by widespread mineral 
deficiencies in many populations. Inadequate access to 
essential minerals weakens immune and metabolic function, 
increasing vulnerability to both infectious and non-
communicable diseases.

The Need for Integrated, Future-Ready Solutions

As governments, municipalities, and development agencies search for answers to mounting public health and infrastructure 
pressures, there is a growing need for technologies that offer multiple, measurable benefits with minimal additional resource 
input. Future-ready solutions must be cost-effective, scalable, energy efficient, easy to integrate into existing systems and 
adaptable across socio-economic and geographic contexts.

Magnetic Water Treatment: A Bridge to Safer Water

Magnetic Water Treatment offers a dual benefit: improving water quality and supporting human health. By altering water's 
physical and chemical properties, MWT enhances chlorine efficiency and improves mineral solubility and absorption, offering a 
compelling, scalable solution for public infrastructure. MWT holds particular promise for underserved and marginalized 
communities, where incremental improvements in water quality can translate into significant gains in population health, 
productivity, and resilience.

Key Benefits

Improved Disinfection Efficiency 3 strengthens 
pathogen control while reducing chemical reliance

Reduced Harmful By-Products 3 minimizes DBP 
formation, lowering health & reproductive risks.

Enhanced Mineral Bioavailability 3 supports nutrition, 
immunity, and long-term wellbeing.

Infrastructure Protection- Reduce scaling within 
pipelines, extending asset lifespan and lowering 
maintenance costs.

Low-Energy Integration 3 chemical-free, scalable, and 
adaptable to diverse infrastructure contexts

Call to Action

For public health authorities, water boards, municipal planners, and development agencies seeking high-impact, low-input 
interventions, Magnetic Water Treatment offers a powerful opportunity to enhance water safety, improve public health 
outcomes, and extend infrastructure life 4 all through a single, cost-effective integration.

MWT works seamlessly across both centralized and decentralized systems, making it equally suitable for urban, peri-urban, and 
rural deployment.

As a true <bridge technology,= MWT represents more than an incremental upgrade for addressing today9s limitations and 
tomorrow9s sustainable water future 4 it signals a paradigm shift, moving from resource-intensive treatment models toward 
intelligent, passive enhancement aligned with global sustainability and public health priorities.



Public Health Implications through Magnetically 
Structured Water 

The true measure of any water treatment technology lies in its impact on public health. Beyond infrastructure and economic 
gains, Magnetic Water Treatment (MWT) delivers its greatest value by improving health outcomes: enhancing mineral 
bioavailability, reducing chemical disinfectant requirements, and lowering the formation of harmful disinfection byproducts 
(DBPs) such as trihalomethanes (THMs) and haloacetic acids (HAAs).

By mitigating these risks, MWT not only ensures more consistent water quality but also addresses a critical environmental 
justice concern, as vulnerable communities often face disproportionate exposure to carcinogens under current treatment 
protocols. In doing so, MWT advances health equity and strengthens long-term resilience.

Water Structure Modification

MWT alters the hydrogen-bonding 
structure of water, reducing viscosity 
and surface tension. This molecular 
reorganization creates conditions that 
enhance chemical reactivity and 
diffusion processes within the treated 
water.

Enhanced Disinfection Efficiency

These changes enhance the solubility 
and diffusivity of chlorine, enabling 
lower doses for equivalent disinfection 
outcomes. Studies have demonstrated 
up to 70% reduction in required 
chlorine while maintaining the same 
antimicrobial efficacy.

Carcinogen Reduction

Reduced chlorine usage directly 
translates to lower THM formation, 
minimizing long-term carcinogenic 
risk. Field trials in municipal systems 
have shown 15-35% reductions in total 
THM concentrations following MWT 
implementation.

Lower Chemical Demand

35% (Average) reduction in chlorine and other 
disinfectants needed.

Reduced THM Formation

Studies document 15-35% decrease in trihalomethane 
levels

Lower HAA Concentrations

Significant reduction in haloacetic acid formation

Decreased Long-term Exposure Risk

Reduced cumulative exposure to carcinogenic 
compounds

Improved Water Quality Consistency

MWT contributes to more stable and predictable water quality throughout distribution networks, reducing variability that can 
compromise public health.

Reduced Microbial Regrowth

Altered water structure inhibits biofilm formation and 
bacterial colonization

More Stable pH Levels

Better buffering capacity throughout distribution system

Reduced Corrosion

Less metal leaching from pipes (lead, copper, iron)

Consistent Mineral Content

More uniform delivery of beneficial minerals to 
consumers

Enhanced Mineral Bioavailability

Magnetic treatment alters the hydration shells surrounding dissolved minerals, particularly calcium and magnesium, making 
them more readily absorbed by the human body. Improved mineral uptake through daily water eliminates the need for 
expensive supplementation programs, reaching vulnerable populations. 

Furthermore, the nutritional benefits of enhanced mineral absorption contribute to improved cognitive development in 
children, stronger immune function across all age groups, and better management of conditions like anemia that are prevalent 
in many developing regions.

Studies show 15-30% improvement in calcium absorption 
from magnetically treated water

Enhanced magnesium bioavailability supports 
cardiovascular and metabolic health

Particularly beneficial for elderly populations, pregnant 
women, and children in growth phases.

May help address widespread mineral deficiency issues in 
populations with limited dietary diversity.

Supporting Studies

Research Focus Key Findings Implications

Patch-Clamp Electrophysiology 
Studies

High-resolution investigations 
demonstrate that MWT modulates 
the behavior of ion channels in cell 
membranes. These ion channels 
control the uptake of critical metal 
cofactors like magnesium, calcium, 
and iron4essential for ATP synthesis 
and metabolic functions.

Enhanced mineral transport at 
cellular level may improve nutritional 
outcomes without dietary changes.

Harari and Lin Studies (2018-2022) MWT results in smaller mineral 
clusters that cross cellular 
membranes more efficiently. 
Observed increases of 20330% in 
intracellular concentrations of 
calcium, iron, and magnesium were 
noted, suggesting a significant 
nutritional impact.

Potential for addressing widespread 
mineral deficiencies through water 
consumption alone.

Coey and Cass (2000) Cells cultured in MWT-enriched media 
showed a 15318% rise in ATP 
production. The increase is attributed 
to improved availability of mineral 
cofactors required in mitochondrial 
respiration.

Metabolic improvements could 
translate to enhanced energy levels 
and immune function in populations.

Recent advances in analytical techniques have allowed researchers to better understand the physicochemical mechanisms 
underlying MWT effects. Spectroscopic analysis reveals subtle but significant changes in hydrogen bonding patterns and 
molecular clustering behaviors in magnetically treated water. 

These structural modifications persist for 24-48 hours after treatment, providing a practical window for distribution and 
consumption while maintaining the beneficial properties.

The cumulative evidence from these diverse research approaches suggests that MWT's effects, while subtle at the molecular 
level, can translate to meaningful biological and public health outcomes when implemented at scale in municipal water systems.

Research Findings

The effectiveness and public health benefits of MWT are supported by a growing body of scientific research:

Multiple peer-reviewed 
studies document improved 
mineral absorption (Journal 
of Trace Elements in Medicine 
and Biology, Biological Trace 
Element Research)

Field studies show 20-40% 
reduction in DBP formation in 
MWT-equipped systems

Longitudinal health studies in 
communities with MWT show 
improvements in bone 
density markers and 
cardiovascular health 
indicators

WHO and EPA recognize DBP 
reduction as a critical public 
health priority

Vulnerable Population Benefits

Children and Infants:

Enhanced mineral absorption during critical 
development phases.

Pregnant Women:

Improved calcium and magnesium intake 
supporting maternal and fetal health.

Elderly Populations:

Better mineral absorption compensating for 
age-related decline.

Communities with Limited Dietary 
Diversity:

Water-based mineral supplementation 
where food sources are inadequate.



Seamless Integration into Existing Water 
Infrastructure
MWT units can be installed inline at water treatment plants or distribution nodes with minimal disruption. The modular nature 
of Magnetic Water Treatment (MWT) systems enables phased implementation4allowing communities to expand treatment 
capacity gradually, in alignment with available resources. This inherent scalability makes MWT especially well-suited for growing 
populations and regions transitioning from basic setups to more advanced water infrastructure.

In urban settings with centralized treatment facilities, 
MWT units can be incorporated at multiple points: 
immediately after initial filtration, before chlorination to 
enhance disinfection efficiency, or at distribution nodes 
to maintain water quality throughout the network. 

For rural or decentralized systems, smaller MWT units 
can be deployed at community wells, storage tanks, or 
key distribution points.

In regions with intermittent power supply, passive 
magnetic systems that require no electricity have proven 
particularly valuable.

These systems are:

Low maintenance, requiring only periodic inspection and occasional cleaning

Energy-efficient, with most passive systems requiring no external power source

Chemically non-intrusive, adding no substances to the water

Scalable across urban and rural settings, with unit sizes ranging from community to municipal scale

Compatible with existing infrastructure, requiring minimal retrofitting

Durable, with typical service lives exceeding 10 years with only periodic cleaning.

Regulatory and Safety Considerations

MWT is a physical treatment process that does not introduce any substances into water, making it inherently safe and 
compatible with existing regulatory frameworks.

No chemical additives or residuals

Does not alter water's fundamental safety or potability

Compatible with all existing water quality standards (EPA, 
WHO, EU Drinking Water Directive)

Can be implemented without requiring new regulatory 
approvals in most jurisdictions

Enhances compliance with existing DBP regulations



Corrosion Control and Infrastructure Longevity

Reducing chlorine dosage by 50-70% through MWT integration provides substantial infrastructure protection benefits that 
translate to significant economic savings and extended asset lifespans. Understanding the corrosion mechanisms and their 
mitigation is essential for evaluating the full value proposition of MWT technology.

Direct Chemical Corrosion from Chlorine

When chlorine is added to water, it forms hypochlorous acid and hypochlorite ion4the active forms known as free 
available chlorine (FAC), is a strong oxidizing agent that directly attacks metal surfaces in pipes, valves, and fittings. 
Higher chlorine concentrations accelerate the oxidation of iron, copper, and lead in distribution systems, leading 
to:

Pitting corrosion in copper pipes

Tuberculation (rust buildup) in iron pipes

Leaching of lead from older pipe joints and fixtures

Lower chlorine dosing directly reduces oxidative stress on metallic infrastructure.

pH and Alkalinity Effects

Chlorine addition typically lowers water pH, making it more acidic. Acidic water is inherently more corrosive to 
metallic infrastructure. By reducing chlorine dosage by 50-70% (as MWT enables), the pH depression is minimized, 
maintaining water closer to neutral or slightly alkaline conditions that are less aggressive to pipe materials. 

This pH stabilization is particularly important for systems with naturally low alkalinity.

Chlorine Residual in Distribution Networks

Water utilities must maintain chlorine residuals throughout the distribution system to prevent microbial regrowth. 
Higher initial dosing means higher residuals in pipes, prolonging exposure time of infrastructure to oxidizing 
conditions. 

Lower dosing requirements mean reduced cumulative corrosive exposure over the pipe network's lifespan, 
particularly benefiting distant sections of the distribution system.

Reduced Formation of Corrosive By-Products

When chlorine reacts with natural organic matter and minerals in water, it can form acidic compounds and 
aggressive chlorinated species that enhance corrosion. 

Lower chlorine levels mean fewer of these secondary corrosive agents, reducing both direct metal degradation 
and the formation of soluble metal complexes that contribute to water quality deterioration.

Scale Formation Dynamics

MWT's effect on mineral behavior contributes to infrastructure protection by preventing problematic scale 
formation and deposits. Magnetically treated water keeps minerals like calcium and magnesium in suspension or 
promotes softer, non-adherent crystal structures (aragonite instead of calcite) that don't build up as hard scale on 
pipe surfaces. This descaling effect provides multiple corrosion protection benefits:

Prevents scale buildup that can trap corrosive chlorine compounds against pipe walls

Reduces tuberculation (rough, porous rust deposits) that creates localized corrosion cells

Maintains cleaner pipe surfaces that are less prone to pitting and crevice corrosion

Prevents galvanic corrosion that occurs when scale deposits create differential oxygen concentration cells

By keeping pipes cleaner and free from problematic deposits, MWT reduces the conditions that accelerate 
infrastructure degradation.

Economic Impact of Reduced Corrosion
Infrastructure corrosion costs U.S. water utilities an estimated $50 billion annually in pipe replacement, maintenance, and water 
loss. Extending pipe lifespan by even 10-15% through reduced chlorine corrosion could save individual municipalities millions of 
dollars over decades, while improving water quality and reducing service disruptions. MWT integration offers a proactive 
approach to asset management that compounds benefits over time.
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