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Abstract 

To implement a program to reduce losses in a sustainable manner and with satisfactory 
results, it  is required much study and analysis of water supply system, so the challenge is 
to make a good diagnosis to identify the locations and areas that contribute to higher loss, 
to direct the  investments in a planned and precise way. 

This case study was implemented in Sao Paulo, Brazil, which is operated by Sao 
Paulo Water and Sanitation Company (SABESP), through the Central Business Unit 
(MC). One of its largest supply zones and with highest lost volumes is the Alpina Village 
supply zone, with 330 km of mains and 51,000 connections. After collecting the data and 
the characteristic of supply, the zone was split into 5 sub-zones and 24 district metered 
areas (DMAs), to prioritize actions to reduce losses, also using GIS (Geographic 
Information System) 

Another key aspect to reduce losses was the staff involvement. To ensure the results 
and allow the execution of actions in a continuous way, it was created a loss team, with 8 
professionals to make the intelligence work: study, planning and implementation of the 
activities. 

With all these efforts, including actions to reduce real and apparent losses, the Alpina 
Village supply zone has been constantly reducing the losses indicators along the years. 
The process indicator for total water losses average reduced from 508 L/conn/day in 2007 
to 336 L/conn/day in 2011, and the Infrastructure Leakage Index (ILI) reduced from 9.5 in 
2007 to 5.4 in 2009 

This paper will focus on the lessons learned and results obtained, showing that a loss 
control program requires much study, planning, staff involvement and good management, 
using analysis tools such as water balance, GIS thematic maps and a zone division in 
DMAs. 

 

Introduction 

To implement a program to reduce losses in a sustainable manner and with satisfactory 
results, it  is required much study and analysis of water supply system, so the challenge is 
to make a good diagnosis to identify the locations and areas that contribute to higher loss, 
to direct the  investments in a planned and precise way. 
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This case study was implemented in Sao Paulo, Brazil, which is operated by Sao 
Paulo Water and Sanitation Company (SABESP), through the Central Business Unit 
(MC)., which includes the downtown area and the expanded part of the eastern city of Sao 
Paulo, and has great social-economic diversity. The MC is composed of 32 bulk supply 
zones, with 5,930 kilometers of distribution mains and 720,000 service connections 

One of its largest supply zones and with highest lost volumes is the Alpina Village 
supply zone, with 330 km of mains and 51,000 connections. It is a very heterogeneous 
area, where there are many houses, buildings, shops, industries and some slums. 

This paper will focus on the lessons learned and results obtained, showing that a loss 
control program requires much study, planning, staff involvement and good management, 
using analysis tools such as water balance, GIS thematic maps and a zone division in 
DMAs. 

 

Methodology 

After collecting the data and the characteristic of supply, such as served population and 
pressure in the system, the zone was split into 5 sub-zones and 24 district metered areas 
(DMAs), to prioritize actions to reduce losses. This allowed the determination of individual 
losses indicators, and the diagnosis of the site with the highest total loss. 

 

 
Figure 1 – Map with the 5 sub-zones 

 
Focusing on real losses, the study was developed according to three basic factors, 

using Geographic Information System – GIS (PAIXÃO et al, 2010): 

 

1. Mapping areas with high pressure and with variation between the static and 
dynamic pressure above 10% (Figure 2); 
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Figure 2 – Mapping of static pressure in Alpina Village supply zone. 

 

Other actions were also carried out to interconnect networks to change the pressure 
zone (from upper to lower area) in order to reduce the pressure (Figure 3). 

 

  
Figure 3 – Sequence of activities to interconnect a network in Alpina Village supply zone. 

 

It is important to mention that in terms of pressure management, the work provided a 
coverage increase from 7.42% in 2006 to 52% in 2011, featuring the installation of a 
frequency inverter on the water pumping station (Figure 4), which allows the programming 
of the pressure according to the need of the system, responsible for supplying 
approximately 20,000 connections, whose range is now stocked with the following 
parameters: 

 22 mWc from 6 am to 20 pm; 

 12 mWc from 20 pm to midnight; 

 10 mWc from midnight to 6 am. 

 

 
Figure 4 - water pumping station and the panel of the frequency inverter. 



 - 4 - 

 

2. Mapping of break frequency in mains, connections and meter sets; 

 

With this information on GIS thematic maps illustrated in a readable size, it is possible, 
through the overlapping of them, to make a crossing of the data and to identify the most 
critical areas, with higher break frequency in mains and service connections. 

 

 

Figure 5 - Mapping of break frequency in service connections. 

 

3. Mapping of unreported leakage in mains and connections. 

 

Further, it was created 24 DMAs (Figure 6), taking advantage of 18 pressure reducing 
valves (PRVs) areas, 1 upper supply zone with frequency inverter with pressure controller 
panel, and 5 new DMAs, all of them with devices for measuring flow, allowing the 
calculation of the loss indicator, analysis and diagnosis of critical areas (Table 1). 

 

 
Figure 6 - Map with the 24 DMAs. 
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Table 1 – DMA water loss indicator 2010/2011. 

 
 

After reading and analysis of information, the actions and investments are defined 
such as PRVs, connections replacement and rehabilitation of mains to reduce losses 
(Figure 7). 

 

 

 

 

 

 

 

 

 

 

Figure 7 – Study, planning and diagnosis of the actions. 

 

Below there are some examples of the undertaken actions: 

 

 In the areas with high service connection break frequency, it was defined to 
replace those service connections (Figure 8). 

 

 

Figure 8 – Service connection replacement. 
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 With the history of PRV water loss indicators, one of the ways to diagnoses the 
water loss was monitoring the PRV, comparing the expected pressure reducing 
and the mapping of the local pressures, including the critical point, which 
allowed to improve the PRV performance and to locate accurately unreported 
leaks (Figure 9). 

 

 
Figure 9 – Unreported leak located though PRV monitoring. 

 

 For mains with a break frequency higher than 8 leaks/year and crust, it was 
decided to replace them as seen in Figure 10. 

 

                        
Figure 10 – Mains with high break frequency and crust. 

 And finally, the installation of PRVs with totally Sabesp´s team, from design to 
construction project and pre-operation (SOARES et al, 2012), as seen in 
Figure 11. 

 

                     
Figure 11- Tres Pedras PRV project and installation by Sabesp´s team. 
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Another key aspect to reduce losses is the staff involvement. To ensure the results 
and allow the execution of actions in a continuous way, it was created a loss team, with 8 
professionals to make the intelligence work: study, planning and implementation of the 
activities for reducing losses, as well as providing a trained operational staff and with 
technical knowledge to perform all work necessary to reduce real losses, such as 
installation of PRVs, valve replacement, extension of water mains, connections 
replacement and interconnection of mains. 

Through monthly meetings, this team discussed the methodologies developed to 
diagnose and identify areas with higher real losses within the supply zone to direct the 
actions more efficiently, using the water balance, the component analysis and another 
tools already mentioned. 

 

Results and Discussion 

With all these efforts, including actions to reduce real and apparent losses, the Alpina 
Village supply zone has been constantly reducing the losses indicators along the years. 
The process indicator for total water losses average reduced from 508 L/conn/day in 2007 
to 336 L/conn/day in 2011, and the Infrastructure Leakage Index (ILI) reduced from 9.5 in 
2007 to 5.4 in 2009, as showed on the following figures. 

 

 
 

Figure 12 - Process indicator for total water losses in L/conn/day 
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Figure 13 - Infrastructure Leakage Index – ILI. 

 

Conclusions 

Therefore, the experience has shown that a loss control program requires much study, 
planning, and good management, using analysis tools such as water balance, GIS 
thematic maps and a zone division in DMAs. 

Whereas the reduction actions usually have high financial cost, it is necessary to direct 
efforts in places that really can bring results that justify the investment. And as important 
as a good diagnosis is the staff involvement, those who are responsible for implementing 
actions. 
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