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ABSTRACT

This contribution summarizes in brief the methods used to estimate leakage in water distribution
networks with emphasis on systems that operate intermittently. As a case study, the investigation of
leakage from the water distribution network of the Holy City of Makkah is presented. The total length
of the water distribution network serving the Holy City of Makkah is about 2400 km and has around
65,515 property connections serving nearly 70% of the inhabited areas. The Holy City water network
works intermittently and over 24% of the property connections are un-metered, hence, the pressure
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test method was found to be the best method that can be applied to quantify the leakage. Seven
representative areas with areas ranging from 32,000 m’ to 500,000 m’, networks length ranging from
1029 m to 6673 m and property connections ranging from 142 to 236 connections per area were
selected for the field investigations. The field investigations revealed that the average operating
pressure in the areas ranges from 2.42 to 6.95 bar. It was found that the leakage in studied areas
ranges from 6.22 % to 56.24 % with an average value for all the areas of 31.62 %. The old parts of the
network experienced high leakage rates ranging from 32.09 % to 56.24 % with an average value of
46.24 %, while the newer areas demonstrated a reasonable range of 6.22 % to 17.58 % with an
average value of 12.13 %. It is very evident that the water loss due to leakage in the network is
exceptionally high especially in the old parts of the network. Corrective measures are required to
lower the leakage to acceptable limits.

) (Unaccounted for Water (UFW))
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