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SMART WATER NETWORK

SYSTEMATIC LEAK REDUCTION FOR A 
PUBLIC UTILITY IN ISRAEL

Within 8 months of using ZONESCAN Alpha 
with 340 measurement points, Mei Carmel had 
reduced its annual water loss run rate by over 
650 million liters.

By Uri Gutermann

Haifa is Israel’s third-largest city with a population of over 250,000. It is located in the very north of 
Israel, close to the border to Lebanon and beautifully situated on the shores of the Mediterranean 
Sea. The city is split over three tiers. The lowest is the center of commerce and industry including 
the Port of Haifa. The middle level is on the slopes of Mount Carmel and consists of older residential 
neighborhoods, while the upper level consists of modern neighborhoods looking over the lower 
tiers.

Mei Carmel - A Public Utility ‘Start-Up’ With Big Ambitions
Mei Carmel is a public corporation founded in 2010 as a spin-off from the municipal government 
with the aim to improving the public service level to the residents of Haifa. Mei Carmel is obliged to 
invest all of the excess profi t in water and sanitation infrastructure. The entire pipe network amounts 
to a length of 580 km (in 17 DMAs and over 100 pressure zones), the third largest network in 
Israel after Jerusalem (1200 km) and Tel Aviv (800 km). Mei Carmel buys the water from different 
sources, but mainly from the Israeli bulk supplier Mekorot. Every year, over 24 million cubic meters 
of water are processed and distributed to the 120,000 customers. The average customer price 
of water is around ILS 9-14 per cubic meter while the cost of production is about ILS 6. The 
estimated Non-Revenue Water (NRW) level before signifi cant investments in technology and 
infrastructure was 17%, most of which comes from leaks. But this is set to change. Mei Carmel’s 
young Chief Operating Engineer (COO) Stav Avraham’s goals are clear: “The city of Haifa wants to 
be at the technological front line of the leakage solution fi eld in Israel. Active leakage management 
greatly aids the corporation to save more water and also provide a much improved level of service 
for the residents.”

Why Did Mei Carmel Invest in Leak Monitoring Technology?
In its fi rst three years of operation, Mei Carmel had to focus on three main areas: (1) Urgent and 
emergency replacement of failing infrastructure, (2) Establishing systems of command and control 
information, (3) replacing 120,000 water meters. By the end of 2011 it became evident that even 
the large investment in pipe replacement did not resolve the NRW issue as expected: Despite an 
investment of EUR 20 million, the NRW rate only reduced from 17% in 2010 to 15.9% in 2012 
shown in Figure 1. How would Mei Carmel achieve its long term goal of 7% sustainable NRW? 

Mei Carmel’s management needed a fast and quick solution! So the focus began to shift on leak 
detection. Mei Carmel had used fairly basic methods for leak detection before Stav Avraham and 
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products in the market (the abovementioned 
German product as well as another logger from a 
British manufacturer). 

So in summer 2012 Mei Carmel commissioned 
a small test installation (40 measurement points) 
from GUTERMANN which were installed in two 
selected areas: Ramat Eshkol and Cababir.

Several challenges had to be overcome for the 
pilot:                  www.gutermann-water.com

  Mei Carmel was going to install - at the 
same time - an Automatic Meter Reading 
(AMR) product which would also require 
management attention

  Radio conditions are quite challenging 
as Haifa is spread out over a large area 
including cliffs, hills and valleys

  The water usage (and therefore potential 
saving) could not be quantifi ed for the trial 
areas, since the monitored DMAs were not 
equipped with fl ow meters.

  Israel’s radio regulations require a different 
radio frequency from the rest of Europe, 
which runs on the public frequency band 
868 MHZ. Therefore, GUTERMANN had to 
supply (and get approval from Israel’s MOC) 
the less frequent 916 MHz frequency range.

Before the system was installed in August 2012, 
Mei Carmel sent in a leakage contractor to “clean 
the areas” and make sure that they were leak-free, 
something that would normally not be done in 
order to prove the product’s effectiveness more 
easily. 6 leaks were identifi ed and fi xed.

ZONESCAN ALPHA Setup
ZONESCAN Alpha consists of loggers, repeaters, 
Alpha units and the cloud-based software 
ZONESCAN Net. The most important element 
of a ZONESCAN Alpha installation is the choice 
of Alpha location. The Alpha has to be able to 
communicate with as many “associated” loggers 
as possible and guarantee a seamless radio 
communication in the whole network. Every logger 

his team decided to invest in technology and 
approach the topic of leak detection in a more 
professional and sustainable way. In the past, 
Mei Carmel would react on a phone call from a 
customer reporting an open leak by sending in 
a leakage operative with sort of “stethoscope” 
or hire an external contractor to do the job for a 
fl at fee plus bonus for any pinpointed leak. Going 
forward, Mei Carmel’s approach would need to 
change fundamentally.

Haifa’s Integrated Leak 
Reduction Programme
In 2012, when managers of Mei Carmel fi rst 
came across Gutermann and ZONESCAN Alpha 
(at a specialist fair in Manila), they were unaware 
of the fact that ZONESCAN loggers can correlate, 
even in a fi xed network installation. They quickly 
realized that this was a unique feature that their 
own loggers (from a German competitor) did not 
have. Within a few months it was decided that Mei 
Carmel would purchase a batch of ZONESCAN 
loggers and test them side-by-side against other 

Panoramic View of Haifa

Figure 1: Reduction Rate of NRW
Figure 2: 75 Leaks Found in 8 Months with 350 

Sensors
Figure 3: 650,000 m3 Annual Leak Run Rate 

Reduced after 8 Months



154 EverythingAboutWater | September 2015 www.eawater.com/eMagazine

SMART WATER NETWORK

records time-synchronized sound sequences plus 
additional data such as a noise level distribution, 
the sound spectrum and minimum and maximum 
temperatures, and transmits them via radio 
repeaters to Alpha units. The Alpha unit then 
transmits all the collected data to GUTERMANN’s 
secure servers which automatically runs all the 
calculations such as correlations and leak alarms, 
and displays all the data on a Google Maps 
interface for the customer’s convenience and his 
analysis in the offi ce.
 
In the case of the Mei Carmel trial, GUTERMANN 
installed 40 loggers, 38 repeaters and 3 Alphas. 
For the installation of the Alphas, the installation 
team, led by Mei Carmel’s operational team 
leader Reut Gotfrid assisted by Simon Fechter 
from GUTERMANN and Miki Schlesinger from 
Schlesinger Environmental Systems (the Israeli 
representative of GUTERMANN), had to be 
creative and use lamp posts in elevated locations 
as the topography of Haifa is such that many 
neighborhoods do not provide for good natural 
“Alpha sites”, i.e. high installation points with 
good radio coverage of their respective monitored 
areas. Once good “Alpha spots” have been 
chosen, the correlating ZONESCAN 820 loggers 
can be deployed in distances from each other that 
allow for a correlation between each logger pair 
(usually 150-350 meters). If necessary, a radio 
repeater will ensure optimal radio connectivity 
from the logger to the Alpha unit. Such repeaters 
will usually be installed on top of a lamp post near 
the respective logger location.

A Mei Carmel staff member is deploying a logger 
using a PDA equipped with ZONESCAN mobile, 
the windows-based ZONESCAN Alpha installation 
software. On the ground next to him, ready to be 
deployed next, is a (shorter) ZONESCAN radio 

repeater and the PVC casing with which the radio 
repeater will be mounted onto a near-by lamp post.

The pilot ran towards the end of 2012 for 
about 6 months with 40 measurement points 
(40 correlating noise loggers, plus respective 
repeaters and Alphas). Despite starting from a 
“clean slate” the results were very encouraging:

  From the fi rst day, the data was transmitted 
successfully from the valve chambers to the 
servers

  Of the two previously identifi ed and 
“repaired” leaks, two could immediately be 
re-identifi ed; evidently one had never been 
fi xed and the other one was badly repaired 
so that it started leaking again.

  With the 40 measurements points, 
covering ca. 10 km of pipe network, the 
ZONESCAN Alpha system identifi ed 10 
leaks in 6 months, which were subsequently 
successfully confi rmed and repaired.

  Mei Carmel invested ca. ILS 200,000 into 
the technology, and the savings just from 
water for the pilot period were estimated 
to exceed ILS 420,000 in the fi rst three 
months.

  The size of the 10 identifi ed leaks varied 
greatly, with the largest being 8 m3 per hour 
(ca. 135 liters per minute)

Based on the experiences from the pilot, 
Mei Carmel decided to roll-out ZONESCAN 
Alpha onto its entire network of 580 km water 
distribution pipes. A contract was signed to 
expand the installation through 2017 with an 
annual 300 measurement points, resulting in an 
eventual total size of at least 1,500 measurement 
points across Mei Carmel’s entire network.
Everything You Need in One 

Screen in the Cloud 

One thing about ZONESCAN Alpha that 
Mei Carmel appreciates every day is that its 
entire network can be displayed in one screen 
in GUTERMANN’s management software 
ZONESCAN Net. All data is transmitted every 
night so that the ZONESCAN Net server can 
calculate all correlations and alarms within hours 
and show all existing and new leak indications 
in a very easy-to-analyze overview with attached 
Google Maps interface.

Accuracy of the System 
Contrary to competing leak monitoring systems 
which fail to avoid false alarms caused by 
ambient noise, ZONESCAN Alpha is able 
eliminate non-leak noise sources automatically 
by (1) analyzing the frequency spectrum of the 
recorded noises and (2) providing enough data, 
time-synchronized between each logger pair to 
less than 1 millisecond, to allow for a correlation 
between the loggers, leading to a 30 times higher 
sensitivity than conventional noise loggers. Of 
course, the leak indications in GUTERMANN’s 
cloud software ZONESCAN NET, displayed on 
a Google Maps interface, depend entirely on 
the information about pipe length, diameter and 
pipe material put in by the water company and on 
any overlaying customer-specifi c GIS information 
imported into ZONESCAN Net. The fact, however, 
that you can narrow down your search to just a 
couple of meters is a winning argument for any 
leak operator.

Roll-Out of Phase 1 and 
Immediate Success
Over summer 2013 the fi xed network leakage 
monitoring programme was devised and a 
5-year deployment plan determined. Phase 1 
(300 additional measurement points) would be 
delivered and installed in 14 of Haifa’s residential 
neighborhoods in autumn 2013. The system 
went live in October 2013. Within the fi rst six 
months of operation, Mei Carmel’s leakage team 
around Reut Gotfrid identifi ed and confi rmed 57 
leaks with Zonescan Alpha (see Picture 5) and 18 
more by the end of June. With the exception of 
February, every month at least 8 leaks could be 
detected and verifi ed. Overall, the number of leaks 
found equates to more than 1 leak per year per 
km of pipe network.

 Alpha Location on Lamp Post

Repeaters (in UPVC Housing), 
PDA and Communication Link for Installation, 

Correlating Loggers, Alpha Unit
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Fast Reduction in Non-Revenue 
Water Following the First 8 
Months
Within eight months of using ZONESCAN Alpha 
with 340 measurement points Mei Carmel had 
reduced its annual water loss run rate by over 
650 million liters. At a marginal cost rate of ILS 
6 per m3=1,000 liters (ca. EUR 1.30 at that 
time), the total annual amount saved just in water 
costs would amount to ILS 3.9 million (or EUR 
845,000). This, of course, is a multiple of what 
Mei Carmel initially paid for the purchase and 
installation of the 340 measurement points. The 
payback therefore was achieved in just a few 
months.

By the end of 2014, the tally of identifi ed and 
repaired leaks grew to more than 100 leaks. It’s 
fair to say, therefore, that by that point, Mei Carmel 
had saved an annual run rate of about 900 million 
liters of water, equaling savings of over EUR 1 
million per annum.

What’s more, the NRW rate was reduced from 
15.9% to 8% in just 8 months! (January to 
October 2014). According to Stav Avraham, “all 
this could be achieved even after the company 
had used some of the leading leak detection 
contractors in the industry to sweep the network 
for running leaks.

The worst area in terms of leaks used to be the 
Bay Area, with an NRW rate of 57%. Thanks to 

Mei Carmel’s proactive leakage management 
using ZONESCAN Alpha, that leakage rate was 
reduced to 12% in just 5 months (May to October 
2013) by fi nding and fi xing several large leaks 
that produced cumulated leakage of 5,000 m3 
per day! Figure 2 and 3 shows the water leaks 
found in 8 months and reduction after 8 months.

Continuing ZONESCAN Alpha 
Expansion in Haifa
From the beginning it was planned that 
ZONESCAN Alpha would eventually cover all (or 
all relevant) areas of the city. The expansion would 
happen in several steps:

  350 measurement points in autumn 2014
  400 measurement points in summer 2015
  300 measurement points each in 2016 

and 2017

Overall, the city will be monitored for leaks by 
1,500-2,000 correlating loggers throughout the 
network. Mei Carmel has started developing its 
own work fl ow programme to optimally work with 
ZONESCAN system and keep track of indicated 
leaks and subsequent work performed on those 
locations. 

Conclusion
This is a strong example of a successful NRW 
reduction programme using modern leak 
detection and monitoring technology. The biggest 
achievements are:

  Strategic focus on tackling water loss, 
top down capital expenditure decision 
and management attention during the 
implementation and the operation of the 
leak monitoring programme.

  Less than EUR 300,000 invested in 
permanently installed leak monitoring 
technology, over EUR 1 million saved in 
reduced water losses.

  Reduction of NRW rate from 15.8% to 8% 
over the course of less than one year.

  Very high pinpointing accuracy of 
ZONESCAN Alpha.

  Leak reduction programme can go hand in 
hand with the implementation of customer 
side metering, DMAs and active pressure 
management to achieve even greater 
results.

Mei Carmel Staff Deploying a Correlating Logger

ZONESCAN NET Web Screen with Area Covered by ZONESCAN Sensors and Presentation of All Data


