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Responsibility

Prevention, treatments clear muddy
ponds

1 December 2004
By Claude E. Boyd, Ph.D.

Find and eliminate sources of suspended clay particles
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Turbidity from suspended soil particles is a common problem in aquaculture ponds, especially
freshwater ponds with low total dissolved solids concentrations. The clay particles that enter ponds in
runoff can be suspended by wave action, aerator-generated water currents, and the activity of aquatic
organisms.

Colloidal clay particles have a net negative electrical charge on their surfaces, so they repel each other.
Thus, �ne soil particles can remain suspended inde�nitely in some waters. Turbidity from these
particles restricts light penetration and reduces primary productivity.

Corrective actions 

The most effective means of correcting clay turbidity are to �nd and eliminate the sources of
suspended clay particles. For example, if the source is erosion of bare soil in the watershed, vegetation
can be established on the denuded area or the turbid runoff can be diverted from a pond. Where
embankment erosion is the source, the erodable slopes should be protected with a layer of stone, grass
planting, or pond liner.

However, in some ponds, soil particles remain suspended in water long after their source has been
eliminated. Further treatment may be needed.

Limestone
Many times, muddy ponds have low-alkalinity, acidic water. The application of agricultural limestone to
increase alkalinity and pH can cause clay particles to settle in some ponds. In waters with modest
turbidity, the initiation of a phytoplankton bloom through fertilization often causes clay particles to
�occulate and settle.

Turbid ponds initially should be treated with agricultural limestone if total alkalinity is below 20 to 30
milligrams per liter, and fertilized with nitrogen and phosphorus. The effects of fertilization in removing
turbidity often can be enhanced by applying 50 to 100 kilograms per hectare of cottonseed meal or
other plant meal in combination with the fertilizer.

Flocculating agents

An application of alum cleared the turbid water sample on the right.
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When liming and fertilization are not effective, �occulating agents can be applied to precipitate
suspended clay particles and clear water of turbidity. The most common agents are organic matter,
usually hay; calcium sulfate, commonly called gypsum; and aluminum sulfate, often called alum.

Organic matter
The use of organic matter to treat turbidity is problematic because of the large quantities needed. The
treatment rates usually are 2 to 3 tons per hectare of hay or 500 to 1,000 kilograms per hectare of
animal manure. Such large applications of organic matter can deplete dissolved oxygen and cause
mortality in the culture animals.

Gypsum
Where water contains high concentrations of the major cations calcium, magnesium, sodium, and
potassium, the charges on clay particles tend to be neutralized and the particles quickly �occulate and
precipitate. Thus, highly mineralized waters seldom remain “muddy” for long.

The principle of gypsum treatment is to increase calcium concentration and encourage the �occulation
of clay particles. Gypsum should be applied at 300 to 400 milligrams per hectare for best results.
Although this is a very high treatment rate, the calcium and sulfate that result from the dissolution of
the gypsum are neither harmful to the aquatic life in the pond nor undesirable in pond e�uents.

The gypsum dose for a 1-ha pond of 1 meter average depth would be 3,000 to 4,000 kilograms per
hectare spread uniformly over the pond surface. Depending upon the hydraulic retention time, the
calcium concentration would be elevated for months or even years to provide future protection against
turbidity from suspended clay particles.

Alum

Soil particles can quickly darken pond water. With appropriate
treatment, clearing the turbidity can also be a relatively fast process.
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Alum dissolves in water to temporarily increase the concentration of aluminum ions. Aluminum ions
are trivalent and many times more effective than calcium ions in �occulating soil particles. In most
water, an application of 25 to 30 mg alum per liter effectively removes clay turbidity within a few hours.
Some clays are more di�cult to �occulate, so it is advisable to conduct simple trials to determine the
best alum treatment rate for a particular pond.

A 10,000 milligrams per liter alum solution freshly prepared by dissolving 10 grams alum in 1 liter of
distilled water is needed to conduct the trials. One-liter samples of water from the pond should be
placed in eight clear glass vessels and treated with 0.0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0 and 7.0 ml of the alum
solution to provide progressive alum concentrations of 0 to 70 milligrams per liter.

The water in the vessels should be stirred vigorously for 30 seconds immediately following the addition
of alum solution and then left undisturb-ed for one hour.  The lowest concentration of alum that clears
turbidity de�nes the treatment rate. Alternatively, the test can be repeated at selected 5.0 milligrams per
liter increments of alum to further de�ne the treatment rate.

The appropriate quantity of alum should be dissolved in a tank of pond water and splashed or sprayed
over the pond surface. Alum forms sulfuric acid in water, so workers should wear appropriate clothing,
gloves, and eye protection. If applied with a spray-er, the spray equipment must be thoroughly cleaned
after use to prevent corrosion.

Alum should be applied on a calm, clear day to prevent wind action or rainfall from disturbing the �oc.
Usually, particles of �oc become obvious within 10-15 minutes after treatment, and the pond clears of
turbidity within a few hours.

Because alum forms sulfuric acid in water, it reduces the total alkalinity and lowers pH. Each milligrams
per liter of alum consumes about 0.5 milligrams per liter of total alkalinity. To assure residual total
alkalinity and a safe pH, alum treatment rates should not exceed the total alkalinity in concentration.
For example, if the total alkalinity is 25 milligrams per liter, the maximum safe alum treatment is 25
milligrams per liter.

Ponds with low alkalinity can be treated with agricultural limestone at 1 to 2 tons per hectare to
increase total alkalinity. This treatment in itself may cause turbidity to precipitate, but if it does not,
alum can be safely applied.

E�uents from alum-treated ponds do not have toxic concentrations of aluminum because it
precipitates in ponds as aluminum hydroxide. Aluminum hydroxide is a common mineral in soils and
not harmful to culture systems. Aluminum reacts with phosphate to form an insoluble aluminum
phosphate precipitate. Thus, phosphate fertilizer often must be applied to ponds soon after alum
treatments to establish a phytoplankton bloom.

Because of their acidic properties and the toxicity of aluminum ions under acidic conditions, discharges
of alum into natural water or onto soil can be ecologically degrading. Alum should be stored in a dry
place and handled carefully to avoid spills.

(Editor’s Note: This article was originally published in the December 2004 print edition of the Global
Aquaculture Advocate.)
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