Fighting Algae in the Old Danube

While a noticeable improvement of the water quality has been achieved over the last few years, C02 gas shall now stimulate the growth of water plants to the detriment of algae and improve visibility.
Already since 1995 has the Vienna City Government undertaken successful efforts to improve the water quality of the Old Danube through clean-up intiatives and experience mainly concerning the reduction of phosphorus immission, which today are already “exported” to markets as distant as Vietnam.

Competition: water plants contra algae

For some years, however, a phenomenon has been observed in the Old Danube that the Municipality now wants to counteract. Analysis of the water status show that the biomass of water plants dramatically decreased from 1987 to 1995 (from 721 tons to 1.3 tons dry substance) and that the status of clear water with rich stocks of underwater plants developed into a new stable condition marked by mass amounts of plankton algae and the ensuing turbidity. The declared aim of the clean-up is now to re-establish the macrophytes in such a way that they are able to bind the nutrients dissolved in the water. Thanks to previous measures the biomass content could be raised to 12.3 t (status summer 1998), but replanting progressed much slower than expected.

The renaturalisation project recently presented by the company Biotop Landschaftsgestaltung aims at promoting the growth of water plants even further. Since there is a competition between macrophytes and algae for nutrients, the algae will hopefully lose their nutrition basis.

The company can certainly rely on valuable experience in the field of algae growth reduction and earned an excellent reputation in the reduction of algae growth in swimming and garden ponds by means of the “Biotopkatalysator” it has developed. The Austrian and the US patent offices have already accepted this particularly environmentally friendly technology, the European patent is pending. This bio-catalytic converter does not simply kill the algae – their degradation would lead to a considerable oxygen depletion and thus probably to a further deterioration of the water fauna – but re-establishes a natural balance by reducing 

algae growth.

More carbon dioxide for macrophytes

In the case of the Old Danube Biotop tries to improve the carbon dioxide supply of water plants. Carbon dioxide is the most important plant nutrient of all. The dry mass of water plants is composed by up to 45 percent of this element. Underwater macrophytes and algae take up carbon dioxide in different forms:

· The “Fontinalis type” in the form of carbon dioxide (CO₂)

· The “Elodea type” in the form of CO₂) or HCO₃ˉ (CO₂), but 5 times faster than HCO₃ˉ)

· The “Scenedesmus type” primarily in the form of HCŌ₃ˉ
Carbon dioxide is partly hydrated in water to carbonic acid (H₂CO₃), which again dissociates to H+ and HCO₃ˉ. The HCO₃ˉ - ion can further dissociate to H+ and CO₃²ˉ. In what ratio CO₂, H₂CO₃ˉ and CO₃²ˉ are present in water depends on the pH-value, or rather the latter depends on the shares present: thus, only CO₂ is present at pH <4, between pH 7 to 10 almost only HCO₃ˉ, and at pH 11 predominantly CO₃²ˉ.

The test reports on the clean-up of the Old Danube show that inorganic carbon cannot be the factor that limits growth. Since it is exclusively present as HCO₃ˉ due to prevailing pH-values, it can hardly be assimilated by water plants. The algae of the Scenedesmus type, however, can take up the element very well in this form.

Therefore, one of the reasons for the problems in the Old Danube is with utmost probability the low CO₂ concentration in the water, which has considerably decreased since 1987. Since 1995, the CO₂ concentration has mostly remained below 2 mg/l throughout the year, which means that the macrophytes are lacking this most important nutrient of all to build up biomass.

Since the Biotopkatalysator has been mainly developed for smaller water bodies, the CO₂ in the frame of the test project is introduced into the water in the form of technically produced gas. For this purpose a representative water section of approx. 4,000 sqm was segregated from the rest of the Old Danube by means of foil aprons this May. The carbon dioxide is blown into the water from a specially designed fumigating boat, which circles in the testing area. Upon suggestion of Biotop, half of the testing area was planted with macrophytes to be able to decide by the end of the test period in September, if it is advisable and indicated to plant macrophytes, or if there are enough initial plants that would proliferate on their own under appropriate conditions. (Source: aqua press Int. 4-5/2001)
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