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Sediments in the Baltic Sea are being affected by the hazardous substances due to a long history of industrial activities. The contamination is especially topical in the coastal areas and ports.  Excess concentration of substances such as dioxins, PCBs, TBT, PAHs and heavy metals can have a serious impact on the ecology. Consequently, action is needed in order to manage the already contaminated sediments in a sustainable way, prevent further contamination and minimize environmental risks. How to handle the contaminated sediments is however, a major problem. Alternatives are few, costly and require complicated methods. Today, dredging sediments are normally deposited on land or dumped at sea. To place sediments on landfills is very costly and dumping of contaminated sediments at sea is often not possible due to environmental restrictions. 

Another way of looking at that problem is considering beneficial use of contaminated sediments. New treatment technologies make it possible, environmentally friendly and economically reasonable. In the EU funded project SMOCS the problem with handling contaminated sediments in a sustainable and economically attractive way is addressed with the overall aim to support actions all around the Baltic Sea.

There are several basic actions while handling the contaminated sediments. Those are in situ and ex situ treatment, dredging, dewatering.

In situ treatment comprises of different types of capping and methods that degrade the pollution. In most cases in situ treatment in ports and fairways are not suitable as removal of contaminated sediments is needed because of proper depth maintenance work. In general, remediation of contaminated sediments in situ can be done using chemical, physical or biological methods, designed to destroy or disable the contamination by alteration of its chemical form of presence or availability for leaching, and by removing the contaminated sediment from contact with the water body by covering. In-situ solutions, as the term indicates, aim at dealing with the contaminated material at the location where it is present. Biological and chemical measures seek to neutralise the harmfulness of the sediments by altering the polluting agent while covering (capping) and stabilization techniques minimizes contact between water and polluted sediments. In both cases the final results mean that contamination is isolated from the biosphere in such a way that it no longer poses a risk to the environment.

The main advantage of ex situ treatment is that it generally requires shorter time periods than in situ treatment, and there is more certainty about the uniformity of treatment because of the ability to homogenize, screen, and continuously mix the soil. However, ex situ treatment requires excavation of soils, leading to increased costs and engineering, permitting, and material handling/worker exposure considerations. As a example, various types of physical/chemical treatment are being used. Those aims to destroy (i.e., chemically convert), separate, or immobilize the contamination. Chemical reduction/oxidation and dehalogenation are destruction technologies. Soil washing, soil vapor extraction (SVE), and solvent extraction are separation techniques; and Solidification/Stabilization (S/S) is an immobilization technique. Physical/chemical treatment is typically cost effective and can be completed in short time periods (in comparison with biological treatment). Equipment is readily available and is not engineering or energy-intensive. Treatment residuals from separation techniques will require treatment or disposal, which will add to the total project costs and may require permits.

Nowadays, stabilization/solidification is being recognized as a most promising solution while immobilising the pollutants in place where those are being accumulated. During the implementation of STABLE project (LIFE06 ENV/FIN/000195) the pilot demonstration was carried out and dredged sediments were stabilised and used for filling of harbour lagoon (the future foundation for container storage area). Process stabilisation method has been developed for the stabilisation of dredged sediments or excavated soft soils. The aim of stabilization is to reduce possible leakage of pollutants by mixing them with stabilising components such as fly ash, slag and cement. Stabilization binds the sediment particles and this will normally reduce the solubility or mobility of contaminants in environmental matrix. Stabilised masses can then be transported to the destination (construction) place. There are other suitable binders and methods that can be used while stabilizing contaminants in the sediments. Those are: bitumization, emulsified asphalt, modified sulfur cement, polyethylene extrusion, pozzolan/portland cement, soluble phosphates, vitrification, or molten glass and other.

Removal of contaminated sediments can be done by excavation, in the dry, mechanical or hydraulic dredging. During dredging redistribution of sediment to the water column is a problem due to environmental concerns. Increased turbidity can harm the aquatic fauna in a large area around the dredging site. If the sediment is polluted redistribution is also a risk because it can cause chemical pollution of the water column. When dealing with contaminated sediments the cost of dewatering and disposal is high, overdredging is therefore expensive. 

In order to solve this problem environmental dredging is being promoted. Unlike traditional dredging, allowing quick removal of sediments, environmental dredging is more precise and places greater emphasis on an environmentally sound operation – removing only the layer which is contaminated up to accuracy of centimetres. To keep contaminated sediment from spreading downstream during dredging, work areas can be enclosed or bordered with silt curtains, specifically engineered barriers that float on the water surface and extend to the bottom. Categories of environmental dredging include mechanical, hydraulic and hybrid dredging. For both mechanical and hydraulic dredging some type of dewatering of the sediments is required. 
Dewatering reduces the sediment volume prior to treatment or shipment to a disposal site. Waste water is then treated and returned clean to the waterway. In case of reuse a relatively high dry matter content of the sediment is envisaged to obtain a soil like material with maximal geotechnical properties. In case of disposal or treatment mass reduction is the main issue in order to minimize the landfill or treatment costs. Geotextile tubes are an innovative and still developing alternative, compared to traditional methods. A successful dewatering application of geotextile tube depends on two main requirements: drainage and retention capability. Soil retention requires that the pore openings of the geotextile be small enough to prevent excessive migration of soil particles through the geotextile. The performance of geotextile tubes is primarily a function of the pore characteristics of the geotextile and the nature of the slurry such as water content and characteristic particle size. 
Taking into the consideration complexity and variability of the problems and environmental problems, SMOCS project (http://smocs.eu) is aiming to prepare the comprehensive guideline to the stakeholders in the BSR helping to chose most effective and economically reasonable approach of handling contaminants. The aim is to provide an improved guideline on sustainable management of contaminated sediments in dredging projects. The structure of the guidelines will follow a project from very idea, through permit process, comaprison of most suitable methods for dredging, bonder preparation and potential construction activities all the way to daily operations and maintenance issues.
