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ABSTRACT Full wave analysis of a prototype laboratory model of a pipe buried in sandy soil is 

used to examine the feasibility of using ground penetrating radar in detecting water pollution in 

underground water distribution systems. A wideband microstrip patch antenna with half and 

defected ground plane is designed for detection of pollution in buried plastic water pipes. The 

contrast in the dielectric constant between pure and polluted water is one of the most important 

parameters to be considered for detecting the presence of pollutants. The complex dielectric 

permittivity of water is measured and analytically represented by Cole-Cole fit model. The 

experimental set up is described and the procedure followed to obtain an effective permittivity 

data is outlined. Microwave technique developed in this manuscript is proved as a successful 

non-destructive technique in detecting water pollution in buried pipes. 
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