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Health & Welfare

Shrimp hatcheries and the environment
Friday, 1 December 2000

By Lorenzo M. Juárez

Concerns for shrimp hatcheries differ from grow-out facilities

Over the last �ve years, hatcheries have achieved additional importance within the shrimp aquaculture industry.
Progress in selective breeding has led to the domestication of stocks, which in some cases already outperform wild
shrimp in ponds. As hatcheries continue replacing wild postlarvae, it is important to examine other areas of their
operation that relate to the environment.

Shrimp hatcheries can not only co-exist with pristine environments,
but also contribute to mangrove reforestation. Compare the photo on
the left, taken in 1976 before construction of the current hatchery in
Florida, to the photo on the right, taken in 1999 after hatchery
expansion, saltwater irrigation, and reforestation efforts.

(https://www.aquaculturealliance.org)
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Operating a hatchery in an environmentally responsible manner presents challenges that are different from those of
pond-based shrimp farms. Because hatcheries require only limited surface area, loss of habitat due to direct utilization
of space is not a signi�cant issue. On the other hand, the major areas of potential environmental concern in hatcheries
are animal containment and water discharge.

Avoid releases
Releasing hatchery-reared juveniles into the ocean is a sound �sheries management tool used to enhance over�shed
stocks of �sh and shell�sh. But in certain cases, releasing hatchery shrimp into the environment could have
undesirable consequences.

The �rst and most obvious concern is the release of exotic species into the environment. Theoretically, the exotic
species could become established and cause ecological problems. Translocation of penaeid shrimp is a valid
ecological concern, and using a precautionary approach, should be avoided.

The second concern is when the genetic makeup of hatchery animals is different from that of the wild populations.
Breeding between captive and wild stocks could result in the loss of genetic diversity.

The third area of concern would be the introduction of hatchery diseases into the wild. In all these cases it is very
important that aquaculturists take every precaution to avoid introducing hatchery animals into wild populations.

Animal containment
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In the hatchery, animal containment is of utmost importance. Containment is achieved using mesh-size screens
proportional to the size of the larvae. Sand �lters and plastic cartridges may also be used at discharge points.
Redundancy is desirable and easy to accomplish.

Natural disasters, such as hurricanes and �oods, present special challenges to animal containment. For new facilities,
locating in areas where the effects of such events are minimal is an important consideration during the site selection
process. Of paramount importance is the need for a contingency plan to avoid releasing animals into the environment,
should a natural disaster occur. Under extreme conditions, the plan must ensure the sanitary destruction of the entire
stock.

Disease prevention
Disease concerns are best addressed by prevention. It is in the hatchery ’s best interest to use stock free of signi�cant
pathogens. Good management practices, stress avoidance, and biosecurity procedures are also part of an effective
health management program. For example, e�uent disinfection not only protects the health of hatchery animals, but
also minimizes the potential for releasing shrimp diseases into the environment. Other examples of good practices are
to avoid the mixture of water intake and discharge, and to avoid constructing a hatchery where water intakes are
subject to the in�uence of an existing hatchery or farm.

Discharges
By industrial standards, shrimp hatchery discharges are minimal in volume and in concentration of potential
pollutants. Recirculation systems, common in the broodstock production and maturation components of hatcheries,
further minimize discharges. Not only are recirculation systems environmentally sound, they are also economically
advantageous, due to reduced heating and pumping costs.

Chemicals and chemotherapeutants
When using chemicals, hatchery operators need to follow local regulations and adhere to good management
practices. All dangerous chemicals should be stored according to local regulations and handled with safety in mind.
Before their disposal, fertilizers, antibiotics, and disinfectants must be neutralized, dissipated, or allowed to
decompose to non-toxic forms.

Chemotherapeutants should only be used for treating speci�c diseases, and then only after a clear diagnosis of the
problem has been made. Antibiotic sensitivities and minimum inhibitory concentrations need to be known or
determined before use. Antibiotics should only be used if they are permitted by local regulations.

The use of low levels of antibiotics to prevent bacterial diseases is an example of bad practice that should be avoided,
as it ultimately defeats its intended purpose. Using antibiotics in such a fashion leads to the development of bacterial
resistance, and creates a need for increasing dosages, changing of antibiotics and eventually the complete drying out
of the facility.

A rotary drum �lter equipped with 150-micron plastic mesh is used to exclude particles and shrimp
larvae before discharging water into seepage ponds.
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Fate of e�uents
Most hatcheries discharge their e�uents into the sea, estuaries or mangrove areas. Percolation ponds and injection
wells, where treated discharge is introduced into a saline aquifer, are particularly friendly to the environment and are
highly recommended.

E�uents need to be properly treated before discharge. Depending on the circumstances, treatment can include a
combination of particle �ltration, disinfection, and temporary retention in ponds, where the discharges oxidize, settle
and/or seep into the aquifer. Water treated prior to discharging can be used to promote mangrove growth.

Conclusion
In upcoming years, hatcheries will play an even more signi�cant role as contributors to world shrimp farming.
Hatcheries are easing the demands for wild postlarvae through production of domesticated stocks. Additionally,
sound hatchery management practices lead to preservation of the environment.

For example, effective animal containment procedures not only ensure that aquaculturists keep hatchery animals
where they belong, but also minimize the possibility of species translocation, loss of genetic diversity, and
transmission of shrimp diseases. Proper water treatment and disposal not only preserve the facility’s own water
supply, but also minimize concerns over pollution of surrounding waters.

Secondary containment for chemical storage tanks minimizes the risk of accidental spills.
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Avoiding environmental damage results in long-term bene�ts for all involved. With common sense and responsible use
of technology, shrimp hatcheries will increasingly contribute to world shrimp production.

(Editor’s Note: This article was originally published in the December 2000 print edition of the Global Aquaculture
Advocate.)
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