Turbidity Management in Aquaculture Ponds

In aquaculture ponds, turbidity is more than a visual or optical issue; it is closely linked to sediment behavior, organic loading, and the accumulation of
harmful gases within the pond system. Suspended fine particles and organic matter reduce light penetration, limiting photosynthetic oxygen
production, while also settling into bottom sediments where anaerobic decomposition generates gases such as hydrogen sulfide, ammonia, methane,
and excess carbon dioxide.

In untreated water, ultra-fine clay and organic colloids do not settle naturally; they are stabilized by strong water—particle adhesion and by large,
structured water clusters that physically support them in suspension. This stabilized, high-viscosity micro-environment prevents sedimentation,
sustains chronic turbidity, limits light penetration, and suppresses primary productivity—ultimately limiting plankton growth, oxygen dynamics, and
overall pond health.

» Excessive turbidity reduces dissolved oxygen stability by Pond water
limiting photosynthesis and creating anaerobic zones. :

e It traps toxic gases in the water column.
e [timpairs gill function and animal respiration.

* ltincreases physiological stress, and ultimately leads to higher
mortality rates and reduced growth performance

Traditional Control Challenges

Conventional turbidity control methods—such as chemical flocculants, frequent water exchange, and mechanical settling systems—often provide
only short-term results while significantly increasing operating costs and environmental load. These approaches address suspended particles
indirectly and do not modify the fundamental physical behavior of water that allows fine solids and gases to remain trapped in the pond system,
creating a cycle of repeated intervention.

Effective turbidity management is therefore essential for sustaining high productivity and profitability, particularly in intensive and semi-intensive
shrimp and fish farming systems where stocking densities demand optimal water quality conditions.

@ Magnetic Water Treatment addresses this condition by modifying water structure and particle-water interactions, reducing colloidal
stabilization and allowing fine suspended solids to settle naturally, restoring light penetration and pond productivity.



A Physics-Based Approach to Turbidity Control Using MWT

Magnetic Water Treatment (MWT) supports pond system optimization by acting on the physical behavior of water, complementing existing
salinity conditions and biological processes rather than attempting to alter them. As a non-chemical approach to turbidity management, MWT
influences the structuring and dynamics of water molecules themselves, modifying key physical properties of water in a controlled and process-
compatible manner.

As water passes through a magnetic field, hydrogen-bonded water clusters reorganize, increasing the proportion of smaller, more mobile molecular
units while reducing the dominance of large, rigid molecular clusters. These structural changes weaken the hydration-shell interactions surrounding
fine suspended particles—interactions that otherwise contribute to their prolonged suspension within the water column.

As hydration shells become more dynamic and less stabilizing, particle—particle interactions are favored over particle-water binding, supporting
improved settling behavior without chemical intervention. As a Result, clay, silt, and organic matter lose their colloidal stability and HEuEREICIE AR
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enhanced visibility for monitoring animal health and behavior. All critical factors in maintaining optimal pond conditions for aquaculture production.

How MWT Promotes Natural Settling Y 5 |

Reduced Surface Tension

Lower effective surface tension weakens the forces holding
particles in suspension

Lower Viscosity

Reduced apparent viscosity allows particles to move more freely
through the water column

Smaller Water Clusters

Breakdown of large clusters into monomeric molecules amd
smaller and more dynamic molecular clusters,

The natural sedimentation process is continuous and sustainable, providing long-term clarity improvements rather than temporary fixes. This
stabilization of physical conditions supports clearer water, more consistent oxygen distribution, and a pond environment naturally less prone to toxic
gas accumulation—creating a strong foundation for healthier sediments, reduced physiological stress in aquatic animals, and more resilient,
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For pond managers seeking to improve productivity while reducing operational complexity and environmental footprint, magnetic water treatment
represents a proven, practical, and economically attractive technology solution. The system pays for itself through improved production metrics while
simultaneously addressing multiple operational challenges that conventional approaches handle separately and incompletely



Facilitated Release of Entrapped Gases

High turbidity and elevated water viscosity in aquaculture ponds restrict gas mobility and gas—-water exchange processes. These conditions promote
the formation of localized anaerobic micro-environments in which reduced and toxic gases can become entrapped within the water column. Rather
than diffusing freely toward the surface, these gases experience physical resistance to upward escape, allowing them to accumulate to biologically
harmful levels.

Such retained gases represent a significant yet often underdiagnosed threat to aquaculture productivity, contributing to chronic physiological stress,
impaired growth, and, in severe cases, unexplained mortality events.

Hydrogen Sulphide (H.S)

Highly toxic gas that damages qill tissue, impairs oxygen uptake,
and causes acute toxicity at low concentrations

Ammonia (NH,)

Disrupts osmoregulation, damages epithelial tissues, and
suppresses immune function even at sub-lethal levels

Methane (CH,)

Indicator of severe anaerobic conditions; can form supersaturated
layers that trigger gas bubble disease

MWT's Physical Gas-Stripping Mechanism

Magnetic Water Treatment improves molecular mobility and strengthens diffusion gradients within the water column. The restructured water
molecules move more freely, creating enhanced pathways for gas molecules to escape from sediments and biof/ilims where they accumulate.

e Improved diffusion accelerates gas bubble formation and

escape from pond bottoms and sediment interfaces. MWT's Physical Gas-Stripping Mechanism

e Trapped gases are physically stripped from the system through

natural off-gassing processes, preventing accumulation in
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 This continuous physical stripping reduces anaerobic micro- Sat

zones throughout the pond environment.

e Overall pond redox conditions are improved, leading to a more Biofillms
oxidized and healthier environment for cultured species.



Improved Oxygen Dynamics and Reduced Chemical Dependency

Synergistic Improvement in Pond Oxygen Dynamics

Improved water clarity and reduced gas interference create a synergistic enhancement of oxygen dynamics across the pond system. Greater light

penetration stimulates phytoplankton photosynthesis during daylight hours, while the reduction of toxic reduced gases allows dissolved oxygen to

diffuse more efficiently throughout the water column and remain bioavailable for animal respiration.

Enhanced oxygen availability improves gill function and respiratory efficiency, significantly reducing physiological stress on cultured species. When

animals expend less energy extracting oxygen, metabolic resources are redirected from survival responses toward productive growth, resulting in

measurable performance gains across key aquaculture indicators.

Operational Outcomes:

Improved Feed Conversion

Lower FCR as feed energy is utilized for tissue growth rather than
stress compensation.

Faster, Uniform Growth

Consistent size distribution and improved harvest predictability.

Reduced Mortality

Lower stress-related losses, especially during critical production
phases.

Superior Product Quality

Better texture, meat density, and organoleptic attributes.

Reduced Chemical Dependency

Improved Feed Conversion
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In turbid and viscous pond conditions, disinfectants and therapeutic agents distribute unevenly, creating under-dosed pathogen refuges alongside

over-dosed stress zones. Suspended particulates further reduce treatment efficacy by adsorbing active chemical molecules. By improving water

clarity and molecular diffusion, treated water enables uniform dispersion of disinfectants, probiotics, and medications—ensuring consistent pathogen

exposure at lower dosages.

Reduced Chemical Dependency:

More predictable and effective disease management

e Lower chemical inputs without compromising biosecurity

e Reduced operating costs and environmental loading

e Reduced selection pressure for antimicrobial resistance

Alignment with organic and sustainable certification pathways

| e Minimized residue risks in final produce

The ability to maintain robust biosecurity while reducing chemical inputs
represents both an economic advantage and an environmental
responsibility—one increasingly valued by forward-looking aquaculture
operators.




