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Enhancing climate change adaptation in Cyprus: =
Workshop to support the implementation of the revised ——
o

National Climate Change Adaptation Strategy and Action Plan e
— Nicosia 13-15 October 2025

Gianfredi Mazzolani, PhD

Director of the Department of Research, Development and International Activities

e
Increasing water efficiency in the urban water sector /
[
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Who we are,
what we do
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Acquedotto Pugliese at a glance % acquedotto

I'acqua, bene comune

= The region of Apulia has always been affected by water scarcity, known since the time of the Latin oy
e poet Orazio, who called it "siticulosae Apuliae". —
‘ ‘ ‘ = The history of Acquedotto Pugliese dates back to the beginning of the XXth century, when the f\T
Kingdom of Italy financed the project for the construction of a large regional transmission system v
(including a 244 km canal), a project of huge economic commitment and unparalleled technical / //
challenge. ——
= Today, Acquedotto Pugliese (otherwise known as AQP) is the largest publicly-owned Italian water ""_‘_;::/ffi-.
v} company and a leading European public player in the management of integrated water and "
[I\R’/LE] wastewater systems. e
= AQP is a joint stock company entirely owned by the Government of Region Puglia. -
//
= The company is in charge of the management of integrated water systems in the region of Puglia
(250 municipalities, 4 million inhabitants) and 12 municipalities in the neighboring region of =
w Campania. It runs one of the largest water conveyance system worldwide: 5,000 km of large- I
: i . . : g - N
diameter transmission pipes interconnected carrying water to all the urban centers. [ i
= |n 2024 the Italian Government recognized Acquedotto Pugliese as a “Company of strategic /
relevance to the national interest” (Law No. 191 of December 13, 2024). =
RS S P N NN Ya ok —
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The solution to thirst

THE INTEGRATED SUPPLY AND TRANSMISSION SYSTEM IS
AMONG THE LONGEST IN THE WORLD MORE THAN

Sele-Calore
Pertusillo
Sinni
Ofanto
Locone

—— Acquedotto Sele - Calore (Canale Principale)
H rande Sif —— Acquedatto Alta Irpinia
Adquedoro Sele - Calore (Ramo Adiiatico) — it

— frruedotto Sele - Calore (Ramo Jonica) — Arquedstto Pert

acquedotto
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5.000 KM

Pug'ia 100% @ cccecoffeccccccnccnnans y e
Campania 2% @ ccccofleciiiiiiiniincnnns \-J

Basilicata 25% T R o

The Sele-Calore is the oldest and longest main
transmission pipe (free flow)

It is an extraordinary work of hydraulic engineering
It is important to tell that includes:

= 99 tunnels (with a total length of 109 km)

= 91 canal bridges

= dozens of branches to urban areas

P




Historical landmarks

T

2021
1902 2002 L AQP acquires 2017 With Decree Law 2023
® Free transfer ® the Company ¢ LawNo. 205 extends 4 2'82 115_3[%:'( Nov. 06,
+ Law No. 245 @ of the entire . ASECO SpA, . the deadline for : entrustment of 9
: "forthe 1915 + shareholding :  whose . entrusting the : integrated water :
.+ construction . of : composting + management of the P senvice :
: and operation ® Water + Acquedotto :  plantis located : Integrated Water ! managementto :
. ofthe . reaches +  Pugliese : inthe territory + Service to AQP to : AQP ig. oxtended to .
. Acquedotto : Bariforthe : SpAtothe ¢ of Ginosa + Dec. 31,2021 Dec. 3 :
: Pugliese” +  firsttime : regions of . Marina (TA) : B 4
. . : Apuliaand : g
: : : Basilicata : e oee
e~ : I
{ - = ‘ miammEE N /. '}' F”. L !
. / A 1 2 }l'\i“ i L Ll ‘ & N & (8
74 / ‘1 “ = 7‘9 -

Work starts to
bring water from
the Sele River to
Apulia

©e000000000000000

&
1906

Decree No. 141/99
transforms Ente
Autonomo Acquedotto
Pugliese into a joint-
stock company

&
1999

D’ACQUA

Dal Sele a Piazza Umberto

22!

)

The agreement to
transfer the
management of the
integrated water service
for Basilicata from AQP
to Acquedotto Lucano
SpA is signed

.oooooooooooooo.ooo

N

=% UN SECOLO !4

24 Aprile 1915 = 24 Aprile 2015
¥ T L

Apulia Region buys
shares from
Basilicata Region
by holding 100 % of
the share capital of
Acquedotto
Pugliese SpA
2011

.oooooooooooooo’os

By Law No. 58, the
entrustment of the
management of the

. Integrated Water Service
é [0 AQP is extended to
Dec. 31, 2023

2019

\— c \"-‘I \ : lLl} J‘; )/{/} "\
\ ¢ \
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The entry of the Puglia
Region’s Territorial
Agency for Waste
Management (AGER
Puglia) into Aseco's
share capital is finalized
with the aim of
establishing a public
operator in the waste
sector comparable to
Acquedotto Pugliese in
the water sector.

With Law No. 191 of

December 13, 2024,
the Italian State
designates AQP as a
‘company of strategic
relevance to the
national interest”.
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Water and wastewater services managed by AQP % Saece

WATER CATCHMENT AND TREATMENT

SOLID WASTE
Water supply from springs, reservoirs and

Solid waste treatment withina =777 . ) !
circular economy perspective the reglonal aquifer. Surface water is treated
in WTPs
ENERGY WATER TRANSMISSION
Production of electricity *******=-® = f S W1\ | @cccccccecees Water is transported to WDNs by
a large and complex regional

from renewable sources
conveyance system of 5,000 km

WASTEWATER DISTRIBUTION
DISCHARGE -:::-------0 oy \  HE- & ESF /e 250 WDNs toserve 250
municipalities of the Puglia region

High quality wastewater
and 10 of the Campaniaregion

released into the environment

WASTEWATER TREATMENT SEWERAGE
Wastewater and sludge treatment Collection and transport of civil and
industrial wastewater to the WWTPs

PLANNING AND OPERATION PROCESS OPTIMIZATION KNOWLEDGE ENHANCEMENT
Pagina 7




Facts and figures

5 | %

260 248

Municipalities served
water distribution

Municipalities served by
the sewer system

119 k

Hours of training

2.290

Employees

100% 52h

With a permanent (average training

contract. time per person)

=
170 K ton @
Sludge 170 K ton

produced Siud q
udge reuse
-2,8% compared to 2023 g

Integrated Reporting 2024

Municipalities served by
wastewater treatment

+1 ™

Customers
served

00
[0
=4 wm

Population
served

acquedotto
pugliese
D F

+24 K km +13 K km
Water pipelines

Sewer pipelines

&5 B
1 45

Wastewater Composting Water refining
treatment plants plant plant

Tenders awarded in 2024 ‘@
K 270

More than
" 0)
+3 billion 50 %
Tenders issued

of active contracts are
from 2022 to 2024

Total value

498 M€

awarded to companies
based in Puglia

. o~ / i e S— L
. ", \ l i =" —
\ \ A = |
~ \ | I S 1 -
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Facts and figures

7,04 Gwn

Electricity
generated from
renewable
sources

€ 696,4 m

Production value

Integrated Reporting 2024

= 50k

samples

Approximately

1,3 m

parameters
monitored for
drinking and
wastewater quality

€ 2351 wm

Gross Operating
Margin

=~ 2.174 ton

CO, emissions
avoided

5.

€84 wm

Net Income

Baa3

stable

Moody’s Rating

-l
€ (349,4) m

Net Financial
Position

\f

6

Ongoing
research
projects

AW acquedotto
pugliese
I'acqua, bene comune

€ 453,3 ™

Investments
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Water loss regulation and KPlIs
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Water losses regulation in Europe M pugfiece™

I'acqua, bene comune

European level — The Drinking Water Directive (DIRECTIVE (EU) 2020/2184 16 Dec 2020

According to Art. 4.3 Member States shall ensure that an assessment of water leakage levels within their

territory and of the potential for improvements in water leakage reduction is performed using the *: }

infrastructural leakage index (ILI) rating method or another appropriate method. : e
uropean

The results of the assessment shall be communicated to the Commission by 12 January 2026. i i

By 12 January 2028, the Commission shall adopt a delegated act (...) by setting out a threshold, based on
ILI or another appropriate method, above which Member States shall present an action plan.

Within two years of the adoption of the delegated act (...) Member States having a leakage rate
exceeding the threshold set out in the delegated act shall present an action plan to the Commission
laying down a set of measures to be taken in order to reduce their leakage rate.

* For the first time, EU will apply a single method for drafting the water balance and a uniform system of KPIs for
evaluating the performances.

« The DWD Leakage Sub-group is largely opposed to ILI, since the majority of member states is in favor of the linear loss
indicator (m3/d/km).

Ar

« Several reasons for opposing to ILI e to the percentage indicator (applied in Italy!). ‘o=

* Choosing effective KPlIs is crucial for driving correctly the high public expenditure for water loss reduction (pipe
rehabilitation, DMAs, pressure control, etc.)

Pagina 11



Water losses regulation in Italy M pugfiece™

* Two “levels” of water regulation in Italy: a national level of ARERA (Autorita di Regolazione
per Energia Reti e Ambiente), the Regulatory Authority for Energy, Networks and

I'acqua, bene comune

(2@,@&% ARERA

iil
)
i\ '}“\h Autorita di Regolazione
A
&1‘;@;/ » per Energia Reti e Ambiente
1»,“ \,,ﬁ

Environment and a local/regional level with AIP (Autorita Idrica Pugliese, Apulian Water ——
Authority) in the Apulia region.

National level

* Looking at water losses, a complex incentive regulation is applied by ARERA (no other
similar method across Europe), whereas the task of AIP is to validate water balance and KPIs s 2
utort iarica
drafted by AQP, and approve the investment plan targeting the reduction of water losses, pugliese

which is carried out by AQP.

ARERA regulation of water losses

Classes

Mi1a - perdite idriche lineari (mc/km/gg)

Mia <12

12< Mila <20 | 20< Mla <35

35<Mla <55| Mla=55

Mi1b <200 A

=| 20%=< M1b <35%

35%< M1b <45%

Perdite idriche
percentuali

45%0< M1b <55%

MI1b =55%

Annual target according to the class

. § Categoria ID P
ID Indicatore tariffaria | Classe Obiettivi
o A Mantenimento
M1a - Perdite idriche I
lineari [me/km/gg] B -2% di M1la annuo
M1 RES C -4% di M1a annuo
MI1b— Perdltel idriche D 59 di M1a annuo
percentuali [%e]

E -6% di M1la annuo

Ente di Governo dell’lAmbito Puglia

Regional level

ARERA regulation of water losses (since 2018)

Two water losses KPIs applied in the ARERA regulations: 1) the linear indicator M1a
(m3/km/d); 2) the percentage indicator M1b (%).

Water utilities are classified each year in one of 5 classes (A, B, C, D and E). The
“worst” KPI between M1a and M1b prevails in defining the class.

Annual target reduction of M1a is defined according to the class.

A complex ranking system and money reward / penalty mechanism is applied
every two years: utilities reaching the target are rewarded, otherwise penalized.

The method is under discussion because of several distortions caused by M1b.

Pagina 12
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A novel indicator — AMSI: Asset Management Support Indicator pugliese
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. . DIGITAL WATER Routled e
AMSI was introduced in two 2024 research papers i % 100

lead by prof. Orazio Giustolisi of the Technical University of Bari, TR — 3 OPEN ACCESS (B om e

both co-authored by Acquedotto Pugliese Effectiveness of water loss performance indicators for
asset management

Orazio Giustolisi{®?, Francesco Gino Ciliberti(®, Gianfredi Mazzolanic
and Domenico Laforgiaic

Water Research 258 (2024) 121765

Contents lists available at ScienceDirect

@ Nken DICATECH, Technical University of Bari, Bari, Italy; "INGEO, University of Chieti-Pescara,

Water Research Pescara, Italy; “Acquedotto Pugliese S.p.A, Bari, Italy

journsl homepage: www.elsavier com/locatelwatras

ABSTRACT

Introduction: Water loss management in hydraulic infrastructures is a major
concern for utilities worldwide since leakages undermine their economic, envir-
onmental and energy sustainability. Long-term investment plans for reducing

From advanced hyvdraulic modelling to performance indicator for the

efficiency of investments in leakage management of pressurized leakage levels are often cost-intensive and always target a specific water loss
water systems performance indicator (WLPI). The choice of a proper and effective WLPI is thus
a relevant issue because of its direct impact on the quality of public
0. Giustolisi >, G. Mazzolani ®, L. Berardi °, D.B. Laucelli® exnenditure.
* Polkecnico & Bar, via Orabong, 4, Bart, ludy 100 - s:the density
* Acquedono Pugliese Sp A, via Cogrestl, 36, Bart, Iuly -
 Onert g 8 . ' A" ks e, sl Pdr, €2, Pecrs, Bl 90 Mla = AMSI . P* ‘ture leakage
A pport indica-
ARTICLE INFO ABSTRACT SD ’/ 2 B ' r
E -~ n their math- -
Keywords: Introducrion: The digital transition is meant as the review of processes using digital technologies and strategies to 70 L | —
Ttuiing tar nfeantrichyed increase efficiency based on a simpler collection of representative data. The process of interest here is the leakage - )y is unﬁt for i
Ny Chteburian Natwarks management in systems distributing water. o 3 | /-
ool Objective: To develop a novel key pesformance indicator (KP) for leakage management considering the needs of ., &0 - adictory out-
o ongoing digital transition in the water sector, which is opening a new era i the management of drinking water = 2 iring leakage =
infrastructures. E 50 g g
Methodology: The novel KPI, mamed Asset Support Indi is developed sarting from advanced IH_‘ perly applled T,
hydraulic modelling and the physical laws governing leakage outflows, in arder to be physically based and i, 3 ect to ILI NN
rational for increasing the efficiency of leakage 5 ities using rep ive process data. A0 i < - by resp o ’ N\ A
Results: The Asset Management Support Indicator supparts effective leakage management strategies by driving A Sostituzione Condotte = :d and results N I
towards efficiency, as discussed and demonstrated using several real case studies. s = : 1o I
Condusion: The novel indi e with the digital transition perspective and current need of increasing 30 !nSformatlon |/ ,'::' -
the efficiency of water utilities, and it is also suitable to be adopted by water authorities to benchmark their Preszione comp athile per il servirio all'wienza | /o
becaus it the weak of traditional KPls. 20
AT
N
10 i y
]
0 5 10 15 20 25 30 35 40 45 50 55 a0 63 70 75 20 B85 i 95 100
I 1a, [m¥gfm]
—AMSI =02 —AMSI=04 —AMSI=0.8 AMSBI=1 —AMSI=125 —AMSI=25 —AMSI=5 [ . - ‘\ —
. S
Pagina 13 /
~
- . - - g ] /"/
N\ ) | ) P
. ¢ / - P e




Best practices of Acquedotto Pugliese

600 [
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500
475

450 L

Water volume produced by Acquedotto Pugliese
2009-2024 (Mm?3)

Tackling water losses:
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Best practice #1 — The Control Room % acedorto

I'acqua, bene comune

The Control Room is a centralized space for driving the
digital transformation

pugliese

V'acqua, bene comune

24/7 Call Center for failure management

"M e

SCADA and GIS management
Pressure management and MNF analysis in DMAs
Leakage monitoring and control —
Real time and forecast simulation with advanced
hydraulic modeling

e ~ N v oA L
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Best practice #2 — Deploying 20,000 noise-loggers in WDNs % acedorto

I'acqua, bene comune

* Noise-logger technology with correlation
function and data transmission through NB-
loT protocol is one of the most effective
method for leakage permanent monitoring
and prompt pinpointing in WDNSs. s@of e e e an ms -

Tl e e

e Daily data transmission and leakage
management through a dedicated platform.

* The system enables to virtually reduce to
zero the time between the formation of a
new unreported leakage and its repair.

e Acquedotto Pugliese is carrying out the
deployment of one of the largest noise-logger
project worldwide (if not the largest):

20,000 devices under installation in around
4,000 km of mains in 34 municipalities.

~
N
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Best practice #3 — The smart metering plan % acqpedotto

I'acqua, bene comune

e Advanced Metering Infrastructures provide several

. e o . . - EUTURO o
' benefits to water utilities: i) improving water balance A e iR
' ‘.993539353, AT - and WDNs efficiency; ii) control of apparent losses; iii) S

WEADE&BBB uBAEA

SALcoeouow

no consumption estimate in billing; iv) post-meter
leakage detection.

T oin CE -1621

e Ultrasonic water meters transmitting data with
LoRaWAN protocol represent a proven and effective
solution for building an AMI.

* In 2021 Acquedotto Pugliese started the largest Italian
smart metering plan: the 10-year replacement of
>1,000,000 mechanical meters with electronic meters to
be managed in a fixed network.

e T * 360,000 mechanical meter
IS VB s replaced with ultrasonic water
l.lllll meters so far.

= * LoRaWAN communication
infrastructures in two provinces.
Meter Data Management (MDM)
platform under~dEp10yment N

Wcerca Aografica
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Best Practice #4 — Sniffer dog for detecting leaks in transmission pipes % pugliese

* AQP is the first Italian water utility testing a sniffer dog for
pinpointing leaks, and one of the few utilities worldwide
applying this “nature-based” solution in the last ten years
(Australia, UK, US, France and Morocco).

* Dogs are natural biosensors because they have 220 million
odor receptors compared to 5 million in humans.

* According to the 2023 IWA paper Sniffer dogs in water
leakage detection has emerged as a promising technology
(...). Leveraging their remarkable ability to trace chlorine,
sniffer dogs have demonstrated an impressive accuracy and
high efficiency in detecting underground pipe leaks.

I'acqua, bene comune

M) Check for upt

e
© 2023 The Authors Waker Supply Vol 23 No 11, 4691 doi: 10.216 6/ws 2023, 284 e
N
NEN
Sniffer dogs as an emerging approach for water leakage detection N
\ \ |
1 ‘ f
Jiazhi Zhong ‘&= and Dongdong Chen \ Jo)
Urhan Panring & Design inatitute of Shenzhen (UPDES), Shenzhan 518000, China / / f;;,s-‘:'f_ .
*COmEsnOnding SN, E-mal Znangzeunr o ! /(//7 —
12, 0009-0007- 250 4-0841 —— :/j,—
— —
ABSTRACT e T
T —
Effective comtrol of water leakage is a oitical aspact for ensuring the high-guality devdopment of the water sector. In recent years, the — - -
utilization of sniffer dogs in water lesage detection has emerged as a promising technalogy, progressing fram labo ratory exparimants to P
small-scale red-world applications. Leveraging their remarkable ability to trace chilorine, sniffer dogs have demoristra P
racy and high efficiency in detedting undergroun d pipe leaks. This mini-review comprehensively examines the adva .
usage forleak detection, provides an overview of various application methods, and elucidates the condifions and im A N /f’
each approach. It also delves into the management mechanisms of sniffer dogs, offering a comparative analysis of o -fr-;,.-’_‘,__
madals. Lastly, this review addres ses the challenges inbarent in applying sniffer dogs to waber laak detection, poses -
tiors conceming sniffer dogs’ training and the expansion of odour fingerprint, and presents a forward-looking pers /"
e
Key words: pipdine leskage, sniffer dogs, water leakage detection, water supply netwark
g
o
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* The only Italian sniffer dog is a labrador retriever
named Ippolito, trained by an innovative breeder
of environmental dogs from the Marche region.

* Testing the ability of Ippolito to detect leaks in our
transmission pipes (accounting 5,000 km of total
length) is in progress.
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Thank you for the attention!

R acquedotto
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Gianfredi Mazzolani, PhD

Director of the Department of Research, Development and
International Activities

g.mazzolani@agp.it
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Acquedotto Pugliese Spa ,.
con Unico Azionista Regione Piuglia/,»‘”‘ s /i g

italy - 70121 Bari, Via Cognettiz3e | —
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http://www.aqp.it/

