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Abstract

Population growth and productive activities cause deterioration of water quality in water bodies around the World, where lakes
and reservoirs are increasingly vulnerable because of acceleration in the eutrophication processes of lakes and reservoirs.
Eutrophication is mainly caused by external nutrient loads from wastewater and runoff due to productive activities such as
agriculture, livestock and fish farming, stimulating the growth of phytoplankton in surface waters. As phytoplankton dies off
and organic matter sinks to the bottom of lakes and reservoirs, where bacteria require oxygen for its degradation, the oxygen
demand increases, causing anaerobic conditions that promote the internal loads of phosphate and ammonium from sediments
to water columns. Temperature differences as well as wind-driven mixing of water in lakes and reservoirs, promote the
distribution of these nutrients, stimulating phytoplankton growth, and reinforcing anaerobic conditions and further release of
nutrients. It is therefore necessary to develop and apply methods for eutrophication control.

In this paper, we evaluate and compare different eutrophication control technologies: (1) application of the adsorbent Phoslock
and (2) hypolimnetic oxygenation. Although these technologies have been successfully applied in several lakes and reservoirs
around the World, design parameters must be obtained for each case due to the variable climatic and biogeographic
characteristics. Mass-balance models were developed to describe the internal load remediation performances under different
control scenarios. Design parameters were obtained, remediation scenarios were compared, and a sequential extraction method
was applied for a better understanding and expectation of the performances of the different remediation technologies.
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