Development of a methodology for the dynamic control and monitoring of urban wastewater treatment plants
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Introduction

The aim of this work has been to identify the existing situation prevailed in the Mediterranean countries related to the operation of urban wastewater treatment plants and the effluent disposal methods and practices applied. The efficient management of the operation of these facilities is crucial here. Hence the treatment process needs to be under continuous monitoring and control by the operators themselves and the competent authorities. Taking that into account, and in order to ensure the safe operation, the appropriate tools and a database for the effective control and monitoring of the operation of the wastewater treatment plants have been developed in this work. The safe character of all these activities can establish a concrete basis for the sustainable wastewater treatment and reuse. 
The application of the developed methodology tries to achieve a sustainable operation of the wastewater treatment plants by means of the training of all target groups e.g workers, operators and competent authorities on the wastewater sustainable management and safe reuse.

Development of a methodology
Water is an environmental, social and economic asset and as such needs to be managed with the objective of conserving a common patrimony in the interests of the community at large. Thus it is necessary and important to guarantee water availability over time by means of sustainable forms of management, which will allow the Mediterranean countries to cope with present demands without jeopardizing environmental balance and the needs of future generations.

The Mediterranean countries are characterized by a severe water imbalance. This imbalance in water demand versus supply is due mainly to the relatively and uneven distribution of precipitation, high temperatures, increased demands for irrigation water and the impacts of tourism. To alleviate water shortages serious consideration must be given to wastewater reclamation and reuse.

Wastewater, at different level of treatment (raw, secondary or tertiary) is used in the Mediterranean area alone or mixed with fresh water, mostly on forage and cereals but also sometimes on fruit trees and even vegetables, depending on national legislation and its enforcement. In several cases the wastewater is not properly treated due to the fact that the construction cost of efficient treatment systems is very high, especially for small and medium size communities.

Of course many alternative solutions have been developed with the scientific and technological progress during the last years. However, the selection of the appropriate treatment technique that is tailored to the needs of each community means in several cases the involvement of qualified specialists. Moreover, in several cases the outflow of the wastewater treatment systems does not have a standard quality either because standard operating procedures are not followed, or because there is no qualified personnel able to overcome usual problems and to control/monitor the whole treatment procedure (Kerri et al., 2002; Spellman, 2003). On the other hand, in traditional static (without any control action) wastewater systems, the performance of the system cannot be adapted to the time varying conditions after the system is taken into operation. The limited efficiency in reducing flooding, environmental pollution and health risks is very often caused by the lack of flexibility in the operation of the static urban wastewater systems under dynamic loadings. Even if the system is correctly designed, there is no guarantee that the elements are at capacity simultaneously during each single event (Chocat et al., 2001; Schilling et al., 1996).

In general, the main problem that can create significant obstacles in the safe reuse of the treated wastewater is the lack of information of all the involved actors, e.g., local authorities and authorities responsible in wastewater treatment, due to the lack of information on innovative cost effective technologies for wastewater treatment and the difficulties in the development of technical specifications for the construction and operation of appropriate wastewater treatment systems (in terms of technology, size, quality of the outflow) and operators due to the lack of knowledge and tools for the efficient operation, control and monitoring of the wastewater treatment system. 

In the frame of this work, and in order to solve the above-mentioned problem, a methodology for the dynamic control and monitoring of wastewater treatment plants has been developed for:

· Continuous and regular monitoring of the operation.

· Setting and regular review of internal targets or programs for continuous environmental improvement by means of an Environmental Management System” (EMS) that will provide a structured methodology directed to the “Continuous Environmental Improvement”.

· Dynamic control methods, used as ‘trouble shooters’ when an existing treatment process runs out of control or cannot fulfill set requirements.

· Design and development of appropriate software (database) for recording information data for the operators use. 

A questionnaire has been designed and sent out to obtain real information about 15 municipal wastewater treatment plants located in Turkey, Cyprus, Morocco and Jordan. 

This work has been carried out in the frame of the MEDAWARE project (www.uest.gr/medaware) funded by the Euro-Mediterranean partnership and more specifically by its Regional Program for Local Water Management whose main objectives are the development of the appropriate tools for the effective control and monitoring of the operation of the wastewater treatment plants and the development of relevant guidelines to ensure the safe operation of the wastewater treatment plants and also the safe reuse of the effluent.
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