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Best management practices that reduce overflow volume effectively
reduce pollutant discharges.

Treating catfish pond effluents to remove potential pollutants is a difficult engineering problem. Catfish
ponds are operated continuously for many years without draining and discharge only after heavy rains
or when ponds are drained for renovation. Effluents, while usually dilute with respect to nutrients and
organic matter, vary widely in quality over time and among individual ponds.

Wastewater treatment systems for pond effluents would therefore be idle for many more days than they
are used. Average annual hydraulic loading to treatment systems would be low, but when discharges
occurred, volume could be large for a brief period. The systems must therefore be designed to rapidly
treat a large volume of dilute effluent.

Because of difficulties in designing cost-effective “end-of-pipe” treatments, the best way to manage
catfish pond effluents is to implement an environmental management system consisting of best
management practices (BMPs) that either improve water quality prior to discharge or reduce effluent
volume.

Study: BMPs for effluent management

In a study conducted over three years in 2.4-hectare earthen ponds in northwest Mississippi, USA, the
authors evaluated an environmental management system to reduce the mass discharge of potential
pollutants from channel catfish ponds. Ponds were operated with a multiple-batch fish-cropping system
and not drained between crops.

Mass discharge — the product of concentration and volume - is usually more important than
concentration alone in determining the impact of an effluent on the environment. The authors therefore
chose practices that addressed both factors affecting mass discharge.

Three practices were implemented to reduce the concentrations of potential pollutants: limiting daily
feed inputs to 110 kilograms per hectare per day, using a reduced-protein (28 percent) feed, and
maintaining a maximum fish density of 18,500 fish per hectare. A fourth practice, “drop-fill” water-level
management, was implemented to reduce effluent volume.

In drop-fill water management, pumped water is not added to the pond until evaporation and seepage
cause the water to fall to a predetermined level below the elevation of the pond overflow device. At that
point, water from a well is added, but only up to another predetermined level well below the point where
the pond overflows. With this approach, most rainfall is captured rather than lost as overflow.

Pollutant discharge and fish production from three BMP ponds were compared with those from three
ponds refilled to the top of the standpipe every two weeks and managed with no limitation on daily
feeding rate. The latter ponds utilized a 32 percent-protein feed and a stocking scheme where 24,700
fish per hectare were added each spring.

Fish production

Average annual fish harvest was 6,425 kilogram per hectare in the BMP ponds and 6,250 kilograms per
hectare in the other ponds. The similarity in gross production between treatments was striking, because
the stocking rate and maximum feeding rates were greater in the non-BMP ponds. Apparently, even the
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ponds where BMPs were employed operated near the maximum production capacity for earthen ponds
under the conditions of the study.

Effluent quality, volume

Concentrations of total nitrogen, total phosphorus, five-day biochemical oxygen demand, and total
suspended solids were only slightly lower in effluents from the BMP ponds relative to the other ponds.
Therefore, the feed- and fish-management practices implemented to reduce concentrations of potential
pollutants had negligible influence on mass discharge.

Drop-fill water management was very effective in reducing discharge volume. On average, 50 cm of
water overflowed from the BMP ponds each year. About twice that amount overflowed from the other
test ponds (Fig. 1). Annual and seasonal overflows varied greatly according to weather conditions. For
example, the overflow from BMP ponds was 74 cm in 2001, a particularly wet year, but only 30 cm in
2003, a relatively dry year.
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Fig. 1: Summer (May-October), winter (November-April), and annual
(three-year average) overflow effluent from study ponds.

The effect of water-level management on pond overflow was greatest in the summer, because climatic
conditions in the summer — high evaporation rates and brief, sporadic rainfall events — were such that
drop-fill ponds usually had sufficient storage to capture nearly all rainfall. Winter rainfall is greater and
more frequent in northwest Mississippi, and ponds usually stayed near the overflow level for long
periods. As such, much of the winter rainfall was lost as overflow from both sets of ponds.

Pollutant discharge

Compared to conventionally managed ponds, the mass discharge of total nitrogen, phosphorus,
suspended solids, and five-day biochemical oxygen demand from the BMP ponds was reduced by over
60 percent. Nearly all of the reduction in mass discharge was attributable to reduced effluent volume
resulting from water-level management of the BMP ponds.
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As with overflow volume, reduction in mass discharge was greatest during summer months. Relative to
the non-BMP ponds, total phosphorus discharge from BMP ponds was reduced by over 90 percent
during summer months, but only 40 percent in winter months (Fig. 2).
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Fig. 2: Summer, winter, and average annual mass discharge of total
phosphorus from study ponds.

Ground water use

The drop-fill practice was originally developed as a water conservation tool, so it is not surprising the
need for pumped water was much lower in BMP ponds. On average, 18 cm of ground water were added
to the BMP ponds each year, while 45 cm were added to the other ponds (Fig. 3).

Fig. 3: Annual ground water use in study ponds.

Water use varied greatly from year to year. In 2001, numerous summer rain showers eliminated the
need for pumped water in BMP ponds, while 41 cm of ground water were added to the non-BMP ponds.
The year 2003 was much drier. On average, 25 cm of ground water were added to BMP ponds, and 55
cm were added to the remaining ponds.
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(Editor’s Note: This article was originally published in the June 2006 print edition of the Global
Aquaculture Advocate.)
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