oly! ol pole Wl
Iran-Water Resources
Research

Technical Note

Assessment of Non-revenue Water and
Selection of the Best Reduction Method by
Group Decision Making; Case Study

M. Zarghami /, M. Sephidi2* and A. Nikjoufar 3

Abstract

According to the importance of evaluation and control of the
non revenue water (NRW), it is essential to provide reduction
solutions. However few studies have investigated a real case
study from lIran in detail. In this research, a village in
Northwestern Iran was selected as a case study. In the first
step, the data was collected by extensive surveying (1150
connection meters) and by testing some users and village
main water meters (based on Iran 556 code). Then the
monthly consumption and the apparent losses were calculated
based on IWA standard. Then based on the data, the behavior
of the water users was evaluated and their effect on the water
loss was assessed. Using the Borda count method for group
decision making problem on eight alternative methods, the
replacement and calibration of the water meters was selected
as the best way to reduce the NRW. The research findings
were communicated with the decision makers in rural water
sector.

Keywords: Non revenue water, IWA method, Group
decision making, Shiramin village, Iran.
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Fig. 1. The percent of different factors on apparent loss of water in Shiramin Village for six periods in April
(IranianYear) 2011 to March 2012
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Table 1. The elements of the water balance and the Non-Revenue Water (NRW) in Shiramin village, Iran, in
April 2011 to March 2012 (IranianYear) by IWA method (m?®/year)

(Jlw 93 uaSo fho) IWA gy 1 VFAe Jlw 3 ool pd (Gliwgy otf oM Jg - Jgo

Measured: Water with
Allowed uses with 180286 m® . )
income Not measured: Income-
i ' 180286 m®
Waters jgtteerz:pg the Allowed uses Measured:
: Allowed uses 182 m® .
3
202343 m without income Not measured: Wa_ter W'thOUt
99918 m? income: ;
3 112057 m
Total losses Apparent loss 31188 m
Actual losses 58469 m3

Table 2. The amounts of water production, consumption, real losses, and apparent losses in the case study;
April 2011 to March 2012 (IranianYear)
e Jlw —anllhan 3 90 (Glwg) 52 5 (2Bl Cd 00 0,5 9 B pan gl ljwe Joi - Jgo
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Production, m? 19155 17475 18745 19828 32450 26055 34726 32859 29499 22404 18670 20477
Consumption,

t 10142 11135 11944 0462 15485 16637 22173 22322 20040 16420 13684 10842

Real losses, % 19 23 22 19 12 22 17 23 25 21 25 17
Apparent 19 15 16 19 26 16 21 15 13 17 13 21
losses, %
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Fig. 2. Water consumption and production in period of April 2010 to March 2012 (the Iranian year) in cubic
meter per month
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Fig. 3. The actual and apparent losses in Shiramin village in period of April 2010 to March 2012 (the Iranian
year) in cubic meter per month
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Table 3. Ranking NRW reduction methods in the village under study
andllan 3 )90 Ly )3 Mol yd g9 O B 4 by laClad (gaias, Y Jga

First Second Third Sum of the
Methods expert expert expert ranks
Test and replace the meters 1 1 1 3
Leakage detection 5 2 6 13
Promoting legal water use 4 3 4 11
Reward for the employees 3 6 3 12
Pressure Management 7 4 8 19
Rerouting the pipelines and spill control of the tanks 8 7 7 22
Negotiate with other organizations to more agricultural water 6 5 2 13
supply (instead of using faucets)
Recording the authorized consumption which are unbilled 2 8 5 15
25
20
15
: I I I I
) I I:
o [

Test and Leakage Promoting Reward for
replace the detection legal water the
meters use employees

More Recording
agricultural  authorized
water supply and unbilled

consumptions

Pressure  Rerouting the
management pipes + spill
control

Fig 4. Score of each NRW reduction method based on Borda method
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