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ABSTRACT
        Water quality is a prime concern in the world. Many transmittable diseases are waterborne and, therefore, the treatment and maintenance of the quality of water is Paramount to public health. In particular, the disinfection of water has become important for several reasons. Firstly, disinfection kills many of the bacteria and viruses found in natural waters. Secondly, the most common disinfectant, chlorine, is desirable only in the appropriate quantities. Excessive amounts of chlorine are harmful to human health, while chlorine concentrations too low to effectively kill bacteria and viruses will not properly disinfect the water. In addition, disinfection by-products have been proven carcinogenic.
     Typically, chlorine is added near the final stages of drinking water treatment plants to disinfect. A certain residual amount is added to disinfect against any pathogens found in the inside walls of the distribution system piping. This residual chlorine is consumed on its journey through the piping system and the chlorine concentration should be at low concentrations at the point of consumption. This is difficult to manage, however, due to the complexities of the distribution system and the randomness at which consumers use water.
      The objective of this paper is to describe a real-time chlorine decay with enhanced of simulation program (EPANET 2.0) developed for drinking water supply networks. Periodically samples, tow runs/week at various time intervals, are collected at locations of use in the distribution system of Mosul University and analyzed in site with chlorinator instrument. First the system hydraulic model (EPANET) was set up with all of the pipe and junction data. Pipe and junction data was obtained from university records, while chlorine decay coefficients (both bulk and wall) were obtained from literature and some model runs. Bulk chlorine decay coefficient values found in the literature consist of a range of (-0.01 to -1.0) d-1 from the EPANET Manual. A value of the bulk decay coefficient of -0.5 d-1 was chosen as a mid-range value for demonstration purposes. As for the wall decay coefficient, it was set to zero. 
      No demand pattern data was available except a system-wide average daily consumption. The junction-averaged system-wide value was used due to the lack of individual nodal demand values, but a virtual hourly demand fluctuation pattern was employed based on values from the literature. 
 In order to make network simulation models useful, it is necessary to calibrate them before being used. The model calibration process consists of adjusting a set of physical and operational parameters for the purpose of achieving a reasonable match between measured and computed pressures and residual chlorine concentrations in the network. For the modeling scenarios, the percentage of junctions that changed from acceptable to unacceptable, or vice versa, was determined versus time after the chlorine input level was changed. In each plot the input chlorine levels are plotted along with the percentage of nodes for clarity.
      The integration of GIS (geographic information system) and hydraulic modeling software, offers many additional capabilities of analysis and data management.ArcGIS 9.1 software was applied in the study georeferencing process of the measured spatial data obtained from the GPS receiver (for the all selected points) on the study map (IKONOS select to images2003 /in MrSID format) . A scenario is basically a view document of ArcView who's most important difference is the associated database needed to set up a network model. Moreover, every scenario includes two basic themes required to construct a model, namely, a node and a link theme. They contain all the necessary features and references to represent the network.
      The study comes out with that most of highly water consumption nodes have a residual chlorine concentration out of EPA criteria (0.1– 4 mg/l). Moreover, it s noticed an algae growth in the service tanks basement in the most of university's buildings which indicates the low concentrations level of chlorine, which adversely cause an offensive odors and taste in the potable water . Furthermore, the age of supplied water was varied from    (12- 18 hrs) which already have a neglect able chlorine concentration. From another side, and due to the lack of maintenance works in both storage tank and piping network, it's recommended to add an adequate dosing of chlorine with appropriate mixing in the main feeding storage tank and erecting chlorine dosing stations pump at junctions that extended faraway from the main source, storage tank. 
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